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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.


      
        Scientists reversed brain aging and memory loss in mice
        Cedars-Sinai researchers created "young" immune cells from human stem cells that reversed cognitive decline and Alzheimer's symptoms in mice. The treated animals showed better memory and healthier brain structures. The cells seemed to protect the brain indirectly, possibly through anti-aging signals in the blood. The findings suggest a new, personalized path to slowing brain aging.

      

      
        MIT discovers amino acid that helps the gut heal itself
        MIT scientists have found that an amino acid called cysteine can help the gut heal itself. In mouse studies, a cysteine-rich diet activated immune cells that release a molecule speeding up tissue repair in the small intestine. This process helped regenerate the gut lining after damage from radiation or chemotherapy.

      

      
        Scientists forge "superalloy" that refuses to melt
        Scientists have developed a chromium-molybdenum-silicon alloy that withstands extreme heat while remaining ductile and oxidation-resistant. It could replace nickel-based superalloys, which are limited to about 1,100degC. The new material might make turbines and engines significantly more efficient, marking a major step toward cleaner, more powerful energy systems.

      

      
        You might look healthy, but hidden fat could be silently damaging your heart
        McMaster researchers found that deep abdominal and liver fat can quietly damage arteries, even in people who appear fit. Their MRI-based study of over 33,000 adults shows these fats are closely linked to artery thickening and stroke risk, regardless of cholesterol or blood pressure. The findings challenge BMI as a reliable indicator of health and suggest new imaging-based approaches to assessing cardiovascular risk.

      

      
        Gold flakes expose the secret forces binding our world together
        Chalmers researchers have developed a simple, light-based platform to study the mysterious "invisible glue" that binds materials at the nanoscale. Gold flakes floating in salt water reveal how quantum and electrostatic forces interact through vivid color changes. The technique could lead to new discoveries in physics, chemistry, and biology -- from designing biosensors to understanding how galaxies form.

      

      
        This everyday vitamin could be the closest thing we have to an "anti-aging pill"
        A study found that daily vitamin D supplements helped slow telomere shortening--the cellular process linked to aging and disease. Researchers believe its anti-inflammatory effects may protect DNA. While results are promising, the ideal dose remains unclear, and experts stress that lifestyle choices still matter most for longevity.

      

      
        They were drilling off Oregon. What they found could shake all of California
        Scientists have uncovered evidence that megaquakes in the Pacific Northwest might trigger California's San Andreas Fault. A research ship's navigational error revealed paired sediment layers showing both fault systems moved together in the past. This finding hints that the next "Big One" could set off a devastating one-two seismic punch along the coast.

      

      
        Forget fiber. Science just found the foods that really help constipation
        Researchers at King's College London have created the first evidence-based dietary guidelines for chronic constipation, finding real relief may come from kiwifruit, rye bread, and mineral water. Psyllium, probiotics, and magnesium oxide also showed benefits, while common fiber and senna advice fell short. The guidelines emphasize self-management and high-quality evidence, offering practical tools for patients and clinicians alike.

      

      
        Dark matter might not be invisible after all. It could leave a hidden glow
        Researchers suggest that dark matter might subtly color light red or blue as it passes through, revealing traces of its existence. Using a network-like model of particle connections, they argue that light could be influenced indirectly by Dark Matter through intermediaries. Detecting these tints could unlock a whole new way to explore the hidden 85% of the Universe. The finding could reshape how telescopes search for cosmic mysteries.

      

      
        New treatment cuts cholesterol by nearly 50%, without statins or side effects
        Researchers have developed a DNA-based therapy that targets the PCSK9 gene to lower cholesterol naturally. Using polypurine hairpins, they increased cholesterol uptake by cells and reduced artery-clogging lipid levels. The results show dramatic drops in PCSK9 and cholesterol levels in animal models, pointing to a safer and more effective alternative to statins.

      

      
        They found cancer's hidden power hubs and learned how to melt them away
        Texas A&amp;M researchers found that in an aggressive kidney cancer, RNA builds "droplet hubs" that activate tumor genes. By creating a molecular switch to dissolve these hubs, they stopped cancer growth in lab and mouse tests. The work reveals how RNA can be hijacked to fuel disease, and how breaking its scaffolding could lead to new therapies for multiple pediatric cancers.

      

      
        Stanford's tiny eye chip helps the blind see again
        A wireless eye implant developed at Stanford Medicine has restored reading ability to people with advanced macular degeneration. The PRIMA chip works with smart glasses to replace lost photoreceptors using infrared light. Most trial participants regained functional vision, reading books and recognizing signs. Researchers are now developing higher-resolution versions that could eventually provide near-normal sight.

      

      
        AI turns x-rays into time machines for arthritis care
        Researchers at the University of Surrey developed an AI that predicts what a person's knee X-ray will look like in a year, helping track osteoarthritis progression. The tool provides both a visual forecast and a risk score, offering doctors and patients a clearer understanding of the disease. Faster and more interpretable than earlier systems, it could soon expand to predict other conditions like lung or heart disease.

      

      
        A "toxic duo" may be the hidden trigger behind Alzheimer's disease
        Scientists have uncovered a toxic alliance between Ab and fibrinogen that may explain how Alzheimer's disease begins. The two proteins together create stubborn clots that damage blood vessels and spark inflammation in the brain. These effects appear even at very low concentrations and disrupt the blood-brain barrier, paving the way for neurodegeneration. The findings highlight a potential new therapeutic target for early intervention.

      

      
        How algae learned to harness the Sun without getting burned
        Under the sea, green algae have evolved a clever way to handle too much sunlight. Scientists found that a special pigment called siphonein acts like a natural sun shield, protecting the algae's delicate photosynthetic machinery from burning out. Using advanced imaging and simulations, researchers showed how siphonein helps algae safely manage excess light energy. The discovery could inspire new solar technologies that mimic nature's built-in protection systems.

      

      
        A giant wave is rippling through the Milky Way, and scientists don't know why
        Our Milky Way is far from calm -- it ripples with a colossal wave spanning tens of thousands of light-years, revealed by ESA's Gaia telescope. This wave, moving through the galaxy's disc like ripples in water, shifts stars up and down in a mesmerizing pattern. Astronomers, studying young giant and Cepheid stars, think even the galactic gas joins the motion. The origin remains mysterious, possibly from an ancient collision, but upcoming Gaia data could soon unveil the secrets of our galaxy's undula...

      

      
        Atlantic dolphins are dying much younger. Scientists sound the alarm
        Common dolphins in the North Atlantic are living significantly shorter lives, with female longevity dropping seven years since the 1990s. Researchers found this decline by analyzing stranded dolphins, revealing a 2.4% drop in population growth linked to bycatch deaths and environmental pressures. The findings expose flaws in traditional counting methods and call for adaptive conservation measures, such as smarter fishing restrictions.

      

      
        Scientists discover how a high-fat keto diet could keep your brain young
        Mizzou scientists are exploring how a ketogenic diet may protect the brain and prevent Alzheimer's in people genetically predisposed to it. Their study found that female mice with the APOE4 gene benefited most, showing improved gut and brain health on a high-fat, low-carb diet. The findings highlight the value of personalized nutrition and early intervention to preserve cognition.

      

      
        This simple innovation could change blood pressure testing forever
        Scientists from the University of Exeter has developed a precise method to interpret ankle blood pressure readings--an innovation that could transform care for people unable to have their arm blood pressure measured. By analyzing data from over 33,000 participants, researchers created an algorithm and online calculator that improves accuracy and could prevent thousands of misdiagnoses worldwide.

      

      
        Doctors just found a way to slow one of the deadliest prostate cancers
        A powerful new drug combination--niraparib added to standard prostate cancer therapy--has been shown to significantly delay disease progression in men with specific DNA repair gene mutations. In the large AMPLITUDE trial, patients receiving the combo lived longer without symptoms worsening and saw nearly a 50% risk reduction in BRCA-mutated cases. While side effects like anemia were more common, the results mark a major step toward precision medicine for prostate cancer.

      

      
        Scientists stumble on a hidden quantum trick in 2D materials
        Researchers have found that 2D materials can self-form microscopic cavities that trap light and electrons, altering their quantum behavior. With a miniaturized terahertz spectroscope, the team observed standing light-matter waves without needing mirrors. This unexpected discovery offers a new method to manipulate exotic quantum states and design materials with tailored properties.

      

      
        Running fixes what junk food breaks in the brain
        New research reveals that exercise counteracts the mood-damaging effects of a Western-style diet through specific gut and hormonal mechanisms. Running restored metabolites tied to mental well-being and balanced key hormones like insulin and leptin. However, poor diet limited the brain's ability to generate new neurons, showing diet still matters for full brain benefits.

      

      
        Physicists discover strange spinning crystals that behave like living matter
        Physicists have uncovered the fascinating world of "rotating crystals" -- solids made of spinning particles that behave in strange, almost living ways. These odd materials can twist instead of stretch, shatter into fragments, and even reassemble themselves.

      

      
        Brain fog during menopause? Here's what's really going on
        Menopause brings profound shifts not just in hormones but in the very structure of the brain. Scientists have found that gray matter in regions tied to memory and thinking can shrink, while white matter may show damage linked to blood flow issues. Yet there's hope -- evidence points to partial recovery and adaptive changes postmenopause.

      

      
        Scientists say dimming the sun could spark global chaos
        Scientists are taking the once-radical concept of dimming the sun through stratospheric aerosol injection (SAI) seriously, but a Columbia University team warns that reality is far messier than models suggest. Their study reveals how physical, geopolitical, and economic constraints could derail even the best-intentioned attempts to cool the planet. From unpredictable monsoon disruptions to material shortages and optical inefficiencies, every step introduces new risks.

      

      
        How just minutes of running can supercharge your health
        Interval running condenses the powerful effects of regular running into shorter, high-intensity bursts. Research shows it can improve cardiovascular health, regulate blood sugar, and reduce body fat more effectively than longer steady runs. Just a few short sprints per session can deliver major fitness gains.

      

      
        This simple neck measurement might reveal hidden heart risks
        Neck size is proving to be a powerful indicator of hidden health risks. Larger neck circumferences are associated with cardiovascular disease, diabetes, and sleep apnea, even among those with normal weight. Fat stored in the upper body affects vital metabolic processes, increasing strain on the heart and blood vessels. A simple tape-measure check might reveal more about your health than you think.

      

      
        Bird flu hiding in cheese? The surprising new discovery
        Researchers discovered that avian influenza (H5N1) can survive in raw milk cheese made from contaminated milk, even after the 60-day aging process required by the FDA. However, highly acidic cheeses like feta showed no signs of the virus, suggesting acidity plays a crucial protective role. Animal tests revealed that while ferrets could be infected by drinking contaminated raw milk, eating raw milk cheese didn't cause infection, possibly due to lower viral contact.

      

      
        Feeling stressed? Science finds a simple way to take back control
        Feeling in control may be the key to conquering daily stress. Penn State researchers found that people were 62% more likely to resolve everyday hassles on days when they felt greater control. This link grew stronger over time, suggesting we get better at managing stress as we age. Simple actions like setting priorities and reframing challenges can help boost that sense of control and reduce overall stress.

      

      
        Scientists create LED light that kills cancer cells without harming healthy ones
        A new light-driven cancer therapy uses LEDs and tin nanoflakes to kill tumors safely and affordably. Developed by teams in Texas and Portugal, it eliminates up to 92% of skin cancer cells without harming healthy ones.

      

      
        Scientists detect hidden brain damage years before MS symptoms
        Scientists at UCSF have uncovered evidence that multiple sclerosis silently damages the brain years before diagnosis. By studying proteins in blood samples, they identified early immune signals and markers of nerve damage. The findings point to IL-3 and MOG as crucial early indicators -- and open the door to new diagnostic blood tests and preventive strategies.

      

      
        Scientists just found hidden life thriving beneath the Arctic ice
        Melting Arctic ice is revealing a hidden world of nitrogen-fixing bacteria beneath the surface. These microbes, not the usual cyanobacteria, enrich the ocean with nitrogen, fueling algae growth that supports the entire marine food chain. As ice cover declines, both algae production and CO2 absorption may increase, altering the region's ecological balance. The discovery could force scientists to revise predictions about Arctic climate feedbacks.

      

      
        Eating ultra-processed foods may rewire the brain and drive overeating
        A massive brain imaging study of nearly 30,000 people has uncovered striking connections between eating ultra-processed foods and measurable changes in brain structure. These changes may be tied to overeating and addictive eating patterns, though scientists caution that more research is needed to confirm cause and effect.

      

      
        Scientists find immune drug that could halt skin cancer's deadly spread
        Researchers found that pembrolizumab, an immune-activating cancer drug, lowered the risk of distant metastases in patients with Merkel cell carcinoma after surgery. Though recurrence rates overall weren't significantly changed, the results hint at a meaningful benefit in preventing cancer spread. The nationwide trial, one of the largest of its kind, underscores the promise of immunotherapy for rare, aggressive cancers.

      

      
        Tiny AI-powered eye implant helps the blind see again
        A groundbreaking retinal implant called PRIMA has enabled blind patients with dry AMD to read again. The chip, powered by light and paired with AR glasses, sends visual data directly to the brain. In clinical trials, most participants regained enough sight to read words and navigate daily life. This innovation represents a leap forward in artificial vision and patient independence.

      

      
        Are cancer surgeries removing the body's secret weapon against cancer?
        Scientists have found that preserving lymph nodes during cancer surgery could dramatically improve how patients respond to immunotherapy. The research shows that lymph nodes are essential for training and sustaining cancer-fighting T cells. Removing them may unintentionally weaken the immune response, while keeping them intact could help unlock stronger, longer-lasting treatments.

      

      
        This common vitamin could cut your skin cancer risk in half
        A massive Veterans Affairs study has confirmed that nicotinamide may offer real protection against skin cancer. Patients who took the vitamin B3 derivative saw notable reductions in new cancer cases--especially squamous cell carcinomas. The findings could shift clinical thinking toward earlier, preventive use of nicotinamide, though it showed less benefit for transplant patients.

      

      
        How this odd-looking animal outsmarted aging
        Naked mole-rats seem to have found nature's cheat code for longevity. Scientists discovered that small tweaks in one of their proteins make it better at fixing DNA damage, helping the animals resist aging. Even fruit flies with the same changes lived longer, hinting at a universal way life can extend its own clock. It's a glimpse into how evolution fine-tunes biology to fight time itself.

      

      
        Scientists reveal the best exercise to ease knee arthritis pain
        A sweeping review of over 200 studies finds that aerobic exercises like walking and cycling offer the best pain relief and mobility gains for knee osteoarthritis. Compared to other types of exercise, aerobic training showed the strongest evidence across short- and long-term outcomes. All forms of exercise were found to be safe, but experts recommend making aerobic activity the foundation of treatment.

      

      
        Your DNA may shape how you use cannabis
        A major collaboration between UC San Diego and 23andMe identified genes that shape cannabis use behaviors. The study linked the CADM2 and GRM3 genes to cannabis use and connected these patterns to more than 100 traits across mental and physical health. Researchers say understanding these genetic influences could help prevent cannabis use disorder and guide future therapies.

      

      
        This new iron supplement heals anemia without hurting your gut
        Researchers have created a new iron supplement that merges iron, probiotics, and prebiotics. This "three-in-one" formula restores iron levels while maintaining gut health and preventing inflammation. In mice studies, it normalized hemoglobin and gut bacteria without side effects. The innovation could reshape how anemia is treated.

      

      
        The hidden evolution making men's sperm more dangerous with age
        Groundbreaking research shows that as men age, harmful genetic mutations in sperm become more common--not just from random chance, but because some are naturally favored. Advanced sequencing revealed dozens of genes under selective pressure, many linked to serious disorders. The work reveals how evolution inside the testes can quietly shape the next generation's genetic health.

      

      
        Glowing sugars show how microbes eat the ocean's carbon
        Researchers have developed a light-emitting sugar probe that exposes how marine microbes break down complex carbohydrates. The innovative fluorescent tool allows scientists to visualize when and where sugars are degraded in the ocean. This breakthrough helps map microbial activity and carbon cycling, providing new clues about how the ocean stores and releases carbon.

      

      
        This powerful drug combo cuts prostate cancer deaths by 40%
        A new drug combo of enzalutamide and hormone therapy has been shown to extend survival for men with recurring prostate cancer, reducing death risk by over 40%. The study followed more than 1,000 patients worldwide and was led by Cedars-Sinai researchers. Experts call it a game changer that's likely to reshape treatment guidelines for aggressive prostate cancer.

      

      
        Cancer patients who got a COVID vaccine lived much longer
        A groundbreaking study reveals that cancer patients who received a COVID-19 mRNA vaccine within 100 days of starting immunotherapy lived dramatically longer than those who didn't. Researchers from the University of Florida and MD Anderson Cancer Center discovered that the vaccine's immune-activating properties may boost cancer-fighting responses, acting like a nonspecific "flare" that reawakens the immune system.

      

      
        Einstein's overlooked idea could explain how the Universe really began
        Researchers have unveiled a new model for the universe's birth that replaces cosmic inflation with gravitational waves as the driving force behind creation. Their simulations show that gravity and quantum mechanics may alone explain the structure of the cosmos. This elegant approach challenges traditional Big Bang interpretations and revives a century-old idea rooted in Einstein's work.

      

      
        Astronomers discover a gigantic bridge of gas connecting two galaxies
        Researchers from The University of Western Australia node at the International Centre for Radio Astronomy Research (ICRAR) have uncovered a colossal bridge of neutral hydrogen gas linking two dwarf galaxies, which spans an astonishing 185,000 light-years between galaxies NGC 4532 and DDO 137, located 53 million light-years from Earth.

      

      
        A clue to ancient life? What scientists found inside Mars' frozen vortex
        Mars' north polar vortex locks its atmosphere in extreme cold and darkness, freezing out water vapor and triggering a dramatic rise in ozone. Scientists found that the lack of sunlight and moisture lets ozone build up unchecked. This discovery, made with data from ESA's and NASA's orbiters, could reveal clues about Mars' past atmospheric chemistry and potential for life.

      

      
        Breakthrough cancer therapy stops tumor growth without harming healthy cells
        Scientists have found a new way to stop cancer growth without damaging healthy cells. Researchers from the Francis Crick Institute and Vividion Therapeutics discovered a compound that blocks the signal telling cancer cells to grow and divide. The treatment worked in mice with lung and breast tumors and didn't cause harmful side effects seen in earlier drugs. Now entering human trials, this breakthrough could open the door to safer, more precise cancer therapies.

      

      
        Even "diet" soda may be quietly damaging your liver, scientists warn
        Both regular and "diet" soft drinks may be far worse for liver health than believed. A massive study of over 120,000 participants found that consuming more than one can a day of either sugar-sweetened or low/no-sugar beverages sharply increased the risk of metabolic-associated steatotic liver disease (MASLD) and even liver-related deaths. Surprisingly, "diet" drinks carried similar or higher risks, potentially through changes in gut bacteria and appetite regulation.
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Scientists reversed brain aging and memory loss in mice | ScienceDaily
Scientists at Cedars-Sinai have developed "young" immune cells from human stem cells that reversed signs of aging and Alzheimer's disease in the brains of laboratory mice, according to findings published in Advanced Science. The breakthrough suggests these cells could eventually lead to new treatments for age-related and neurodegenerative conditions in people.


						
Clive Svendsen, PhD, executive director of the Board of Governors Regenerative Medicine Institute and senior author of the study, explained the team's innovative approach. "Previous studies have shown that transfusions of blood or plasma from young mice improved cognitive decline in older mice, but that is difficult to translate into a therapy," Svendsen said. "Our approach was to use young immune cells that we can manufacture in the lab -- and we found that they have beneficial effects in both aging mice and mouse models of Alzheimer's disease."

Creating Youthful Immune Cells From Stem Cells

The cells, known as mononuclear phagocytes, normally circulate through the body to clear harmful substances. However, their function diminishes as organisms age. To produce youthful versions, researchers used human induced pluripotent stem cells -- adult cells reprogrammed to an early embryonic-like state -- to generate new, young mononuclear phagocytes.

When these lab-grown immune cells were infused into aging mice and mouse models of Alzheimer's disease, the scientists observed remarkable improvements in brain function and structure.

Improved Memory and Brain Cell Health

Mice that received the young immune cells outperformed untreated mice on memory tests. Their brains also contained more "mossy cells" within the hippocampus, a region essential for learning and memory.




"The numbers of mossy cells decline with aging and Alzheimer's disease," said Alexendra Moser, PhD, a project scientist in the Svendsen Lab and lead author of the study. "We did not see that decline in mice receiving young mononuclear phagocytes, and we believe this may be responsible for some of the memory improvements that we observed."

In addition, the treated mice had healthier microglia -- specialized immune cells in the brain responsible for detecting and clearing damaged tissue. Normally, microglia lose their long, thin branches as the brain ages or in Alzheimer's disease, but in treated mice, these branches remained extended and active, suggesting preserved immune and cognitive function.

How the Treatment Might Work

The exact mechanism behind these benefits is not yet clear. Because the young mononuclear phagocytes did not appear to cross into the brain, researchers believe they may influence brain health indirectly.

The team proposes several possibilities: the cells could release antiaging proteins or tiny extracellular vesicles capable of entering the brain, or they might remove pro-aging factors from the bloodstream, protecting the brain from harmful effects. Ongoing studies aim to identify the precise mechanism and determine how best to translate these findings into human therapies.

Toward Personalized Anti-Aging Therapies

"Because these young immune cells are created from stem cells, they could be used as personalized therapy with unlimited availability," said Jeffrey A. Golden, MD, executive vice dean for Education and Research. "These findings show that short-term treatment improved cognition and brain health, making them a promising candidate to address age- and Alzheimer's disease-related cognitive decline."

Additional authors include Luz Jovita Dimas-Harms, Rachel M. Lipman, Jake Inzalaco, Shaughn Bell, Michelle Alcantara, Erikha Valenzuela, George Lawless, Simion Kreimer, Sarah J. Parker,andHelen S. Goodridge.

Funding: This work was supported by the Universal Sunlight Foundation, the Cedars-Sinai Center for Translational Geroscience, and the Cedars-Sinai Board of Governors Regenerative Medicine Institute.
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MIT discovers amino acid that helps the gut heal itself | ScienceDaily
A new study from MIT suggests that eating foods rich in the amino acid cysteine could help the small intestine renew and repair itself. Researchers found that cysteine can activate an immune signaling process that encourages stem cells to grow new intestinal tissue.


						
This enhanced ability to regenerate could help the body heal damage caused by radiation, which is a common side effect of cancer treatments. Although the study was conducted in mice, scientists say that if similar results are seen in humans, cysteine from food or supplements might offer a new way to help the intestine recover faster after injury.

"The study suggests that if we give these patients a cysteine-rich diet or cysteine supplementation, perhaps we can dampen some of the chemotherapy or radiation-induced injury," says Omer Yilmaz, director of the MIT Stem Cell Initiative, an associate professor of biology at MIT, and a member of MIT's Koch Institute for Integrative Cancer Research. "The beauty here is we're not using a synthetic molecule; we're exploiting a natural dietary compound."

Earlier studies have shown that specific types of diets, including calorie restriction, can enhance the function of intestinal stem cells. However, this research is the first to pinpoint a single nutrient that directly boosts the gut's regenerative capacity.

Yilmaz is the senior author of the study, which was recently published in Nature. The paper's lead author is Koch Institute postdoctoral researcher Fangtao Chi.

Diet and Regeneration

It is well known that diet plays a major role in health. High-fat diets can contribute to obesity, diabetes, and other chronic conditions, while low-calorie diets have been linked to longer lifespans in many species. Yilmaz's lab has long studied how different dietary patterns influence stem cell regeneration and has previously shown that both high-fat diets and short-term fasting can boost stem cell activity in distinct ways.




"We know that macro diets such as high-sugar diets, high-fat diets, and low-calorie diets have a clear impact on health. But at the granular level, we know much less about how individual nutrients impact stem cell fate decisions, as well as tissue function and overall tissue health," Yilmaz says.

In their latest work, the MIT team fed mice diets high in one of 20 amino acids, which are the building blocks of proteins. They then analyzed how each amino acid affected stem cell growth in the intestine. Cysteine produced the strongest impact, greatly increasing both stem cells and progenitor cells (immature cells that develop into adult intestinal cells).

Further experiments revealed that cysteine sets off a chain reaction that activates immune cells known as CD8 T cells. When intestinal cells absorb cysteine from food, they convert it into CoA, a cofactor that moves into the mucosal lining of the intestine. There, CD8 T cells take up CoA, which triggers them to multiply and release a signaling molecule called IL-22.

IL-22 plays a key role in regulating intestinal stem cell regeneration, but until now, scientists did not know that CD8 T cells could produce it. Once activated, these IL-22-releasing T cells help protect and repair the intestinal lining whenever it is injured.

"What's really exciting here is that feeding mice a cysteine-rich diet leads to the expansion of an immune cell population that we typically don't associate with IL-22 production and the regulation of intestinal stemness," Yilmaz says. "What happens in a cysteine-rich diet is that the pool of cells that make IL-22 increases, particularly the CD8 T-cell fraction."

These T cells tend to cluster in the intestinal lining, placing them in the right location to respond quickly to damage. The researchers observed that the activation of CD8 T cells occurred mainly in the small intestine, not elsewhere in the digestive tract, likely because most dietary protein is absorbed there.




Repairing Radiation and Chemotherapy Damage

In the study, mice on a cysteine-rich diet showed improved repair of radiation damage to the intestinal lining. In additional, unpublished work, the team found that the same diet helped regeneration after treatment with 5-fluorouracil, a chemotherapy drug commonly used for colon and pancreatic cancers that can also harm intestinal tissue.

Cysteine occurs naturally in many protein-rich foods, including meat, dairy, legumes, and nuts. The body can also make cysteine by converting another amino acid, methionine, in the liver. However, the cysteine produced internally circulates throughout the body rather than concentrating in the intestine the way dietary cysteine does.

"With our high-cysteine diet, the gut is the first place that sees a high amount of cysteine," Chi says.

Beyond Antioxidants

Cysteine has long been known for its antioxidant properties, but this study is the first to show that it also helps intestinal stem cells regenerate. The researchers are now exploring whether cysteine can stimulate regeneration in other tissues as well. One ongoing project is testing whether cysteine can promote hair follicle regrowth.

They also plan to continue investigating other amino acids that may influence stem cell renewal and gut health.

"I think we're going to uncover multiple new mechanisms for how these amino acids regulate cell fate decisions and gut health in the small intestine and colon," Yilmaz says.

This research was supported by the National Institutes of Health, the V Foundation, the Kathy and Curt Marble Cancer Research Award, the Koch Institute-Dana-Farber/Harvard Cancer Center Bridge Project, the American Federation for Aging Research, the MIT Stem Cell Initiative, and the Koch Institute Support (core) Grant from the National Cancer Institute.
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Scientists forge "superalloy" that refuses to melt | ScienceDaily
High-temperature metals are essential for powering aircraft engines, gas turbines, X-ray systems, and other advanced technologies. Among the most heat-resistant are refractory metals like tungsten, molybdenum, and chromium, all of which have melting points around or above 2,000 degrees Celsius (~3600 degrees Fahrenheit). Despite their exceptional heat tolerance, these metals pose major challenges: they are brittle at normal temperatures and quickly oxidize when exposed to oxygen, leading to failure even at 600 to 700 degrees Celsius (~1100 to 1300 degrees Fahrenheit). Because of this, they can only be used in specialized vacuum environments, such as in X-ray rotating anodes.


						
To overcome these limitations, engineers have long relied on nickel-based superalloys for parts that must withstand hot air or combustion gases. These materials are standard in gas turbines and other high-temperature systems.

"The existing superalloys are made of many different metallic elements including rarely available ones so that they combine several properties. They are ductile at room temperature, stable at high temperatures, and resistant to oxidation," explains Professor Martin Heilmaier from KIT's Institute for Applied Materials -- Materials Science and Engineering. "However -- and there is the rub -- the operating temperatures, i.e. the temperatures in which they can be used safely, are in the range up to 1,100 degrees Celsius maximum. This is too low to exploit the full potential for more efficiency in turbines or other high-temperature applications. The fact is that the efficiency in combustion processes increases with temperature."

A Chance for a Technological Leap

Recognizing this performance limit, Heilmaier's team set out to find a new solution. Within the German Research Foundation's (DFG) "Materials Compounds from Composite Materials for Applications in Extreme Conditions" (MatCom-ComMat) research training group, the team developed a novel alloy combining chromium, molybdenum, and silicon. This refractory metal-based material, in whose discovery Dr. Alexander Kauffmann, now professor at the Ruhr University Bochum, played a major role, exhibits properties never seen before.

"It is ductile at room temperature, its melting point is as high as about 2,000 degrees Celsius, and -- unlike refractory alloys known to date -- it oxidizes only slowly, even in the critical temperature range. This nurtures the vision of being able to make components suitable for operating temperatures substantially higher than 1,100 degrees Celsius. Thus, the result of our research has the potential to enable a real technological leap," says Kauffmann. This specifically remarkable as resistance to oxidation and ductility still cannot be predicted sufficiently to allow a targeted material design -- despite the great progress that has been achieved in computer-assisted materials development.

More Efficiency, Less Consumption

"In a turbine, even a temperature increase of just 100 degrees Celsius can reduce fuel consumption by about five percent," explains Heilmaier. "This is particularly relevant to aviation, as airplanes powered by electricity will hardly be suitable for long-haul flights in the next decades. Thus, a significant reduction of the fuel consumption will be a vital issue. Stationary gas turbines in power plants could also be operated with lower CO2 emissions thanks to more robust materials. In order to be able to use the alloy on an industrial level, many other development steps are necessary," says Heilmaier. "However, with our discovery in fundamental research, we have reached an important milestone. Research groups all over the world can now build on this achievement."
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You might look healthy, but hidden fat could be silently damaging your heart | ScienceDaily
A large study led by scientists at McMaster University has found that fat stored deep inside the abdomen and liver can quietly injure arteries, even in people who seem healthy on the outside.


						
The research, published on October 17, 2025, in Communications Medicine, questions the long-standing use of body-mass index (BMI) as a reliable indicator of obesity and heart risk. It offers new evidence that the fat people cannot see may be just as dangerous as the weight they can.

Going Beyond BMI to Understand True Health Risks

Visceral fat (which surrounds internal organs) and hepatic fat (fat stored in the liver) have long been associated with Type 2 diabetes, high blood pressure, and heart disease. However, their direct impact on artery health had not been well established until now.

Using advanced MRI scans and data from more than 33,000 adults in Canada and the United Kingdom, the researchers discovered that higher levels of visceral and liver fat were closely tied to thickening and clogging of the carotid arteries in the neck. These arteries carry blood to the brain, and when they narrow, they increase the risk of stroke and heart attack.

"This study shows that even after accounting for traditional cardiovascular risk factors like cholesterol and blood pressure, visceral and liver fat still contribute to artery damage," says Russell de Souza, co-lead author of the study and associate professor in the Department of Health Research Methods, Evidence, and Impact at McMaster.

Hidden Fat Adds Risk Even in the Absence of Other Factors

"The findings are a wake-up call for clinicians and the public alike," says de Souza, a faculty member in the Mary Heersink School of Global Health and Social Medicine, and member of the Centre for Metabolism, Obesity and Diabetes Research (MODR) and at McMaster, the results should prompt both doctors and patients to pay attention to hidden fat, not just visible weight. He led the research with co-author Marie Pigeyre, associate professor in McMaster's Department of Medicine.




The analysis drew from two major population studies: the Canadian Alliance for Healthy Hearts and Minds (CAHHM) and the UK Biobank. MRI scans were used to measure fat distribution and artery condition. The team found that visceral fat was consistently associated with plaque buildup and artery wall thickening, while liver fat had a smaller but still important effect. These relationships remained significant even after adjusting for lifestyle habits and metabolic risk factors such as diet, exercise, and cholesterol.

Rethinking How We Measure Obesity

The findings highlight the need for clinicians to look beyond BMI or waist measurements when assessing heart risk. Imaging tests that reveal fat stored around internal organs may offer a more accurate picture of cardiovascular health.

For people in midlife, the study is a reminder that even a normal weight does not guarantee a healthy heart. Hidden fat can quietly increase the risk of serious disease without obvious physical signs.

"You can't always tell by looking at someone whether they have visceral or liver fat," says Sonia Anand, corresponding author of the study, a vascular medicine specialist at Hamilton Health Sciences and professor in the Department of Medicine at McMaster. "This kind of fat is metabolically active and dangerous; it's linked to inflammation and artery damage even in people who aren't visibly overweight. That's why it's so important to rethink how we assess obesity and cardiovascular risk."

This research was supported by the Canadian Partnership Against Cancer, Heart and Stroke Foundation of Canada, and the Canadian Institutes of Health Research, with additional contributions from the Population Health Research Institute, Montreal Heart Institute, Sunnybrook Health Sciences Centre, and others. MRI reading costs were supported in-kind by Sunnybrook Hospital, and Bayer AG provided IV contrast. The study also drew on data from the Canadian Partnership for Tomorrow's Health and the PURE Study.
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Gold flakes expose the secret forces binding our world together | ScienceDaily
When dust clings to a surface or a gecko walks across a ceiling, it happens thanks to what scientists call "nature's invisible glue." Researchers at Chalmers University of Technology in Sweden have developed a fast and simple way to observe these hidden forces that hold the tiniest objects in the universe together. By combining gold, salt water, and light, they have built a special platform where these forces can actually be seen as colorful patterns.


						
In one of Chalmers' physics labs, doctoral student Michaela Hoskova demonstrates the setup. She holds a glass container filled with millions of microscopic gold flakes suspended in a salt solution. With a pipette, she places a single drop of this liquid on a gold-coated glass plate positioned under an optical microscope. Almost immediately, the gold flakes are drawn toward the surface, but they stop just short of touching it, leaving behind extremely thin gaps measured in nanometers. These tiny cavities act as miniature light traps, causing light to reflect back and forth and produce vivid colors. When illuminated by the microscope's halogen lamp and analyzed through a spectrometer, the light separates into different wavelengths. On the connected monitor, flakes shimmer and shift between hues of red, green, and gold as they move across the surface.

Studying 'nature's glue' using light trapped in tiny cavities

"What we are seeing is how fundamental forces in nature interact with each other. Through these tiny cavities, we can now measure and study the forces we call 'nature's glue' -- what binds objects together at the smallest scales. We don't need to intervene in what is happening, we just observe the natural movements of the flakes," says Michaela Hoskova, a doctoral student at the Department of Physics at Chalmers University of Technology and first author of the scientific article in the journal PNAS in which the platform is presented.

The light confined inside these nanoscopic cavities allows scientists to explore a delicate equilibrium between two competing forces: one that pulls the flakes toward the surface and another that pushes them apart. The attractive force, known as the Casimir effect, causes the gold flakes to draw closer together and toward the substrate. The opposing electrostatic force, generated by the charged particles in the salt solution, prevents them from sticking completely. When these forces reach perfect balance, a process called self-assembly occurs, creating the cavities that make this phenomenon visible.

"Forces at the nanoscale affect how different materials or structures are assembled, but we still do not fully understand all the principles that govern this complex self-assembly. If we fully understood them, we could learn to control self-assembly at the nanoscale. At the same time, we can gain insights into how the same principles govern nature on much larger scales, even how galaxies form," says Michaela Hoskova.

Gold flakes become floating sensors

The Chalmers researchers' new platform is a further development of several years of work in Professor Timur Shegai's research group at the Department of Physics. From the discovery four years ago that a pair of gold flakes creates a self-assembled resonator, researchers have now developed a method to study various fundamental forces.




The researchers believe that the platform, in which the self-assembled gold flakes act as floating sensors, could be useful in many different scientific fields such as physics, chemistry and materials science.

"The method allows us to study the charge of individual particles and the forces acting between them. Other methods for studying these forces often require sophisticated instruments which cannot provide information down to the particle level," says research leader Timur Shegai.

Can provide new knowledge on everything from medicines to biosensors

Another way to use the platform, which is important for the development of many technologies, is to gain a better understanding of how individual particles interact in liquids and either remain stable or tend to stick to each other. It can provide new insights into the pathways of medicines through the body, or how to make effective biosensors, or water filters. But it is also important for everyday products that you do not want to clump together, such as cosmetics.

"The fact that the platform allows us to study fundamental forces and material properties shows its potential as a truly promising research platform," says Timur Shegai.

In the lab, Michaela Hoskova opens a box containing a finished sample of the platform. She lifts it with tweezers and shows how easily it can be placed in the microscope. Two thin glass plates hold everything needed to study nature's invisible glue.




"What I find most exciting is that the measurement itself is so beautiful and easy. The method is simple and fast, based only on the movement of gold flakes and the interaction between light and matter," says Michaela Hoskova, zooming the microscope in on a gold flake, the colors of which immediately reveal the forces at play.

How the researchers study 'nature's invisible glue'

Gold flakes approximately 10 micrometers in size are placed in a container filled with a salt solution, i.e. water containing free ions. When a drop of the solution is placed on a glass substrate covered with gold, the flakes are naturally attracted to the substrate and nanometer-sized cavities (100-200 nanometers) appear. Self-assembly occurs as a result of a delicate balance between two forces: the Casimir force, a directly measurable quantum effect that causes objects to be attracted to each other, and the electrostatic force that arises between charged surfaces in a salt solution.

When a simple halogen lamp illuminates the tiny cavities, the light inside is captured as if in a trap. This allows the researchers to study the light more closely using an optical microscope connected to a spectrometer. The spectrometer separates the wavelengths of the light so that different colors can be identified. By varying the salinity of the solution and monitoring how the flakes change their distance to the substrate, it is possible to study and measure the fundamental forces at play. To prevent the saline solution with the gold flakes from evaporating, the drop of gold flakes and saline are sealed and then covered with another glass plate.

The platform was developed at Chalmers' Nanofabrication Laboratory, Myfab Chalmers, and at the Chalmers Materials Analysis Laboratory (CMAL).

More about the research

The scientific article Casimir self-assembly:A platform for measuring nanoscale surface interactions in liquids has been published in PNAS (Proceedings of the National Academy of Sciences). It was written by Michaela Hoskova, Oleg V. Kotov, Betul Kucukoz and Timur Shegai at the Department of Physics, Chalmers University of Technology, Sweden, and Catherine J. Murphy at the Department of Chemistry, University of Illinois, USA.

The research was funded by the Swedish Research Council, the Knut and Alice Wallenberg Foundation, the Vinnova Centre 2D-Tech and Chalmers University of Technology's Nano Area of Advance.
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This everyday vitamin could be the closest thing we have to an "anti-aging pill" | ScienceDaily
A new review suggests that vitamin D supplements may help protect the ends of our chromosomes, known as telomeres, which play a vital role in slowing the aging process. This finding has raised hopes that the "sunshine vitamin" could support longer-lasting health.


						
Researchers found that taking 2,000 IU (international units, a standard measure for vitamins) of vitamin D daily helped preserve telomeres -- the tiny protective caps on our DNA that function like the plastic tips on shoelaces, preventing damage each time a cell divides.

Why Telomeres Matter

Each of our 46 chromosomes is capped with a telomere that becomes shorter every time a cell replicates. When these structures get too short, cells stop dividing and eventually die.

Shortened telomeres have been linked to major age-related diseases such as cancer, heart disease, and osteoarthritis. Factors like smoking, chronic stress, and depression can speed up this shortening process, while inflammation in the body also contributes to it.

More Than Just Bone Support

Most people know vitamin D for its essential role in building strong bones by helping the body absorb calcium. Children, teenagers, and those with darker skin or limited exposure to sunlight especially need sufficient levels to maintain bone strength.




Vitamin D also supports the immune system. Evidence shows that supplements can reduce the risk of respiratory infections, particularly in people who are deficient. Early research indicates that it might even help prevent autoimmune diseases such as rheumatoid arthritis, lupus, and multiple sclerosis, though more studies are needed to confirm this.

Because inflammation can accelerate telomere damage, vitamin D's anti-inflammatory properties may help explain its apparent protective effects.

Inside the Study

The recent research, conducted at Augusta University in the United States, followed 1,031 adults with an average age of 65 over five years. Participants were randomly assigned to take either 2,000 IU of vitamin D daily or a placebo. Their telomere lengths were measured at the beginning, after two years, and again after four years.

Results showed that those taking vitamin D maintained their telomeres by 140 base pairs compared with the placebo group. Considering that telomeres naturally shorten by roughly 460 base pairs over ten years, this preservation could be significant.

This study adds to previous research suggesting similar benefits. Diets rich in anti-inflammatory foods, such as the Mediterranean diet, have also been linked to longer telomeres.




What Scientists Still Don't Know

Despite the promising results, experts caution against jumping to conclusions. Some scientists note that overly long telomeres might actually raise the risk of certain diseases, suggesting there could be an ideal range that remains unclear.

There is also no universal agreement on the right dosage. The 2,000 IU used in the Augusta study is much higher than the recommended daily intake of 600 IU for adults under 70 and 800 IU for older adults. Other studies have suggested that even 400 IU per day may help prevent common infections such as colds.

Specialists emphasize that the optimal dose likely depends on individual factors like current vitamin D levels, diet, and how other nutrients interact in the body.

A Balanced Approach to Healthy Aging

While these findings are intriguing, researchers agree it's premature to rely on high-dose vitamin D supplements as an anti-aging strategy. The strongest evidence for maintaining long-term health still points to the basics: eating a balanced diet, exercising regularly, getting enough sleep, avoiding smoking, and managing stress -- all of which support telomere health naturally.

However, for those who are vitamin D deficient or at risk of bone problems, supplementation remains a well-supported and practical choice. As scientists continue to explore how aging works at the cellular level, vitamin D may turn out to be one important factor in a much larger picture of how to stay healthy as we grow older.
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They were drilling off Oregon. What they found could shake all of California | ScienceDaily
When the massive subduction zone lying under the Pacific Northwest shifts, it does so violently. A magnitude 9 or higher earthquake in this region would unleash catastrophic shaking, followed by tsunamis and landslides that multiply the destruction. Now, new research published in the journal Geosphere suggests that this "really big one" might not stop there -- it could also set off a major quake in California.


						
"It's kind of hard to exaggerate what a M9 earthquake would be like in the Pacific Northwest," says Dr. Chris Goldfinger, a paleoseismologist at Oregon State University and lead author of the new study. "And so the possibility that a San Andreas earthquake would follow, it's movie territory."

Two Powerful Fault Systems on the Move

The Pacific coast of the United States sits at the boundary of several massive tectonic plates. North of Cape Mendocino, California, the Juan de Fuca plate dives beneath North America along a megathrust subduction zone known as Cascadia. To the south, the Pacific and North American plates grind past each other along the San Andreas Fault, occasionally producing devastating earthquakes such as the 1906 San Francisco event.

If both of these enormous fault systems were to rupture in close succession, it would redefine the seismic threat facing the entire western United States.

A Lucky Mistake at Sea

The discovery linking the two fault zones happened by accident. During a 1999 research cruise, scientists planned to collect sediment cores off the Pacific Northwest to study ancient Cascadia earthquakes. However, a graduate student accidentally entered an incorrect latitude, sending the ship roughly 90 kilometers south of the intended site -- outside the Cascadia margin and into San Andreas territory.




"We wound up off northern California," says Goldfinger. "When I woke up, I was pretty hot. But, once we were there, I thought, 'well, let's take a core here.'"

Strange Layers in the Sediment

The core retrieved from the submarine Noyo Canyon near Fort Bragg revealed something unexpected. Over the past 3,000 years, it contained a repeating pattern of turbidites -- sediment layers deposited by underwater landslides known as turbidity currents. Normally, these deposits show a simple pattern with coarse grains at the bottom and finer grains on top. Yet many of the layers in both the Noyo Canyon and Cascadia cores appeared in distinctive pairs.

"There were these big, thick, sandy doublet events where it had a fine-grained element, and on top of it was a very coarse grained sandy unit. And we were just scratching our heads," says Goldfinger.

Evidence of Linked Megaquakes

Radiocarbon dating revealed that many of these paired deposits north and south of Cape Mendocino formed at nearly the same time, within the limits of dating accuracy. That synchronicity was too frequent to be coincidental. After excluding other possible explanations, the researchers concluded that the first deposit in each pair likely resulted from a major earthquake on the Cascadia megathrust, while the second was caused by movement along the nearby San Andreas Fault.




"A lightbulb went on and we realized that the Noyo channel was probably recording Cascadia earthquakes, and that at a similar distance, Cascadia sites were probably recording San Andreas earthquakes," says Goldfinger. "Well, what if? What if Cascadia went off and triggered a weak turbidity current near the San Andreas, and then the San Andreas went off some time later and triggered a very coarse, sandy deposit to come down. It would create this upside-down doublet stratigraphy."

Could Two Quakes Strike Within Hours?

Exactly how much time might separate these linked events remains unclear, since later activity may have eroded some sediment between layers. However, in several cores, the second deposit appears to have formed within minutes or hours of the first. If that interpretation is correct, it suggests that a Cascadia megathrust quake could quickly trigger a massive San Andreas event, shaking nearly the entire Pacific coast in rapid succession.

Such a cascading sequence would pose a severe threat to lives, infrastructure, and emergency preparedness across the region.

"I'm from the Bay Area originally," says Goldfinger. "If I were in my hometown of Palo Alto, and Cascadia went off, I think I would drive east. There looks to me like a very high risk the San Andreas would go off next."
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Forget fiber. Science just found the foods that really help constipation | ScienceDaily
Kiwifruit, rye bread, and mineral-rich water may help reduce the discomfort of chronic constipation, according to new evidence-based dietary guidelines developed by researchers at King's College London.


						
The team's work represents the first comprehensive, evidence-supported dietary recommendations specifically for adults living with long-term constipation. The research also found that supplements such as psyllium fiber, certain probiotics, and magnesium oxide may provide additional relief.

In contrast, some popular methods often promoted for constipation management, including general "high-fiber diets" and senna supplements (a type of laxative), were found to lack convincing scientific support for effectiveness.

Backed by Strong Evidence and Expert Endorsement

The new guidelines were published in two major international journals, the Journal of Human Nutrition & Dietetics and Neurogastroenterology & Motility, and are endorsed by the British Dietetic Association (BDA). The aim is to transform how constipation is treated in clinical settings by providing healthcare professionals with clear, evidence-based tools. The guidelines also give individuals the ability to manage their condition more effectively through diet and hydration.

Constipation is a chronic condition that can seriously affect quality of life while adding to healthcare costs. Previous clinical recommendations have typically relied on increasing dietary fiber and fluid intake, an approach that researchers now say may be overly simplistic and outdated.

The Science Behind the New Guidelines

Unlike earlier guidance, the new recommendations draw on extensive systematic reviews and meta-analyses. Using the GRADE framework to evaluate evidence quality, an expert panel consisting of dietitians, a nutritionist, gastroenterologist, gut physiologist, and general practitioner examined data from more than 75 clinical trials. Their work resulted in 59 recommendations and the identification of 12 key areas for future research.




Dr. Eirini Dimidi, Reader in Nutritional Sciences at King's College London and lead author, explained: "Chronic constipation can have a huge impact on someone's day-to-day life. For the first time, we've provided direction on what dietary approaches could genuinely help, and which diet advice lacks evidence. Being able to improve this condition through dietary changes would allow people to self-manage their symptoms more and, hopefully, improve their quality of life."

Personalized Nutrition and Global Application

The guidelines also emphasize measurable outcomes, such as stool frequency and consistency, straining, and quality of life. This practical focus allows healthcare professionals to tailor dietary advice to individual symptom patterns. To support implementation, the researchers have created a clinician-friendly tool that can be used worldwide.

The review also revealed that while several foods and supplements appear effective, the quality of most existing research remains low. Many trials examined single interventions instead of comprehensive diet patterns, highlighting the need for more robust nutrition studies in constipation management.

Rethinking Fiber and Future Directions

Dr. Dimidi noted that although high-fiber diets are often promoted as beneficial for overall health, the new findings indicate limited evidence for their specific effectiveness in relieving constipation. "Eating a high fiber diet offers many benefits to overall health and has been a go-to recommendation for constipation," she said. "However, our guidelines found that there simply isn't enough evidence to suggest it actually works in constipation specifically. Instead, our research reveals some new dietary strategies that could indeed help patients. At the same time, we urgently need more high-quality trials to strengthen the evidence on what works and what doesn't."

Professor Kevin Whelan, senior author and Professor of Dietetics at King's College London, added: "This new guidance marks a promising step towards empowering health professionals and their patients to manage constipation through diet. This means that from now on that people suffering from constipation across the world can now receive up-to-date advice based upon the best available evidence in order to improve their symptoms and well-being. With continued research, it holds real potential to drive lasting improvements in quality of life."
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Dark matter might not be invisible after all. It could leave a hidden glow | ScienceDaily
Dark matter, the mysterious substance thought to make up most of the Universe, might not be completely invisible after all. A new study suggests it could leave behind a faint red or blue "fingerprint" in light that passes through regions filled with it.


						
Researchers at the University of York propose that light could subtly change color when it encounters dark matter, offering a potential method for detecting it directly. This finding challenges the long-standing belief that dark matter and light do not interact in any measurable way.

Rethinking an "Invisible" Force

Until now, dark matter has been known only through its gravitational influence, which holds galaxies together and shapes their structure. Because it neither emits nor reflects light, scientists have traditionally assumed it cannot be detected through optical means.

The new work, however, suggests this view might be incomplete. According to the York team, light traveling through space could acquire a slight red or blue tint depending on the kind of dark matter it encounters. Detecting these subtle variations could open a new window into studying the unseen material that dominates the cosmos.

A "Six Handshake Rule" for Particles

The research is based on a concept similar to the "six handshake rule." This is the idea that any two people are connected by a short chain of acquaintances. The scientists suggest that something comparable might occur among subatomic particles.




Even if dark matter does not interact directly with light, it could still affect it indirectly through other particles. Certain dark matter candidates, called Weakly Interacting Massive Particles (WIMPs), might influence light by connecting through a chain of intermediate particles such as the Higgs boson and the top quark.

Traces of Color in the Darkness

Dr. Mikhail Bashkanov, from the University of York's School of Physics, Engineering and Technology, explained: "It's a fairly unusual question to ask in the scientific world, because most researchers would agree that dark matter is dark, but we have shown that even dark matter that is the darkest kind imaginable -- it could still have a kind of color signature.

He added: "It's a fascinating idea, and what is even more exciting is that, under certain conditions, this 'color' might actually be detectable. With the right kind of next-generation telescopes, we could measure it. That means astronomy could tell us something completely new about the nature of dark matter, making the search for it much simpler."

A New Direction for Dark Matter Detection

The study describes how these indirect interactions could be tested in upcoming experiments, allowing scientists to eliminate certain dark matter models while refining others. The team also emphasizes the importance of incorporating these findings into the design of future telescopes.

Dark matter remains one of physics' greatest mysteries, revealing itself only through its gravitational pull. Confirming these results could provide an entirely new approach to detecting it and deepen our understanding of how the Universe is held together.

Dr. Bashkanov said: "Right now, scientists are spending billions building different experiments -- some to find WIMPs, others to look for axions or dark photons. Our results show we can narrow down where and how we should look in the sky, potentially saving time and helping to focus those efforts."

The study was published in the journal Physics Letters B.
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New treatment cuts cholesterol by nearly 50%, without statins or side effects | ScienceDaily
When cholesterol levels in the bloodstream become excessive, a condition known as hypercholesterolemia can occur, posing a serious threat to the arteries and overall cardiovascular health. Researchers from the University of Barcelona and the University of Oregon have now developed a new therapeutic tool that can help regulate cholesterol levels in the blood. Their findings open new possibilities for preventing atherosclerosis, a disease caused by the buildup of fatty deposits along the artery walls.


						
The research team created a strategy to block the activity of PCSK9, a protein that plays a crucial role in controlling the amount of low-density lipoprotein cholesterol (LDL-C), often called "bad" cholesterol, in the bloodstream. This innovative approach relies on molecules called polypurine hairpins (PPRHs), which help cells absorb more cholesterol and prevent its accumulation in arteries, without producing the side effects often linked to statin drugs.

The study, published in Biochemical Pharmacology, was led by professors Carles J. Ciudad and Veronica Noe of the University of Barcelona's Faculty of Pharmacy and Food Sciences and the Institute of Nanoscience and Nanotechnology (IN2UB), in collaboration with Nathalie Pamir from the University of Oregon in Portland (United States). Funding came from Spain's Ministry of Science, Innovation and Universities (MICINN) and the U.S. National Institutes of Health (NIH).

Targeting the PCSK9 Protein

PCSK9 (protein convertase subtilisin/kexin type 9) has become a major target for cholesterol treatment and cardiovascular protection over the past decade. This enzyme binds to receptors on cell surfaces that normally capture LDL cholesterol. When PCSK9 binds to these receptors, it reduces their number, leading to higher LDL cholesterol levels circulating in the blood and increasing the risk of hypercholesterolemia.

The new technique developed by the team uses PPRHs to halt the transcription of specific genes, effectively silencing their expression. In this study, PPRHs were used to inhibit the PCSK9 gene, resulting in an increase in LDL receptors (LDLR) and improved cholesterol uptake by cells. This mechanism helps reduce both circulating cholesterol and the risk of plaque buildup in arteries.

How Polypurine Hairpins Work

PPRHs are single-stranded DNA molecules, known as oligonucleotides, that can bind precisely to complementary DNA or RNA sequences. The research demonstrated for the first time that two specific PPRHs, HpE9 and HpE12, lower PCSK9 RNA and protein levels while raising LDLR levels.




"Specifically, one of the arms of each chain of the HpE9 and HpE12 polypurines binds specifically to polypyrimidine sequences of exons 9 and 12 of PCSK9, respectively, via Watson-Crick bonds," notes Professor Carles J. Ciudad, from the Department of Biochemistry and Physiology. This binding inhibits gene transcription and the action of RNA polymerase or the binding of transcription factors.

The new therapeutic technique has been validated in vivo in transgenic mice expressing the human PCSK9 gene. "The results show that both HpE9 and HpE12 are highly effective in HepG2 cells. HpE12 decreases PCSK9 RNA levels by 74% and protein levels by 87%. In the case of transgenic mice, a single injection of HpE12 reduces plasma PCSK9 levels by 50% and cholesterol levels by 47% on the third day," says Professor Veronica Noe.

Toward Statin-Free Cholesterol Control

Since PCSK9 was defined as a significant target in plasma cholesterol-lowering therapy, several therapeutic approaches have been designed to lower or block its action. For example, gene silencing with siRNAs, antisense oligonucleotides or the CRISPR technique. In particular, Inclisiran, an siRNA agent against PCSK9, and the monoclonal antibodies such as evolocumab and alirocumab stand out.

"PPRHs, especially HpE12, are therapeutic oligonucleotides with many advantages, including low cost of synthesis, stability and lack of immunogenicity. In addition, such a PPRH-based approach against PCSK9 would not lead to side effects such as the myopathies associated with statin therapy," the experts conclude.
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They found cancer's hidden power hubs and learned how to melt them away | ScienceDaily
In cities, coworking spaces bring people together to collaborate and innovate. Inside cancer cells, a similar concept plays out -- but with deadly consequences. Scientists at the Texas A&M University Health Science Center (Texas A&M Health) have discovered that within the cells of a rare and aggressive kidney cancer, tiny molecular "hubs" form that accelerate disease instead of progress.


						
Their study, published in Nature Communications, reveals that RNA, typically known for transmitting genetic messages, can be hijacked to build liquid-like "droplet hubs" inside the cell nucleus. These droplets act as command centers that activate growth-related genes. The team not only observed this phenomenon but also developed a molecular switch that can dissolve these hubs on demand, effectively cutting off the cancer's growth mechanism at its core.

RNA Becomes Cancer's Builder

The researchers focused on a rare kidney cancer called translocation renal cell carcinoma (tRCC), which primarily affects children and young adults and currently lacks effective treatments. This cancer results from TFE3 oncofusions -- abnormal hybrid genes created when chromosomes break and fuse incorrectly.

Until now, scientists did not fully understand how these fusion proteins made tRCC so aggressive. The Texas A&M team found that the fusions enlist RNA to serve as a structural framework. Instead of merely carrying messages, RNA molecules assemble into droplet-like condensates that cluster vital molecules together. These droplets then act as transcriptional hubs, activating genes that promote tumor growth.

"RNA itself is not just a passive messenger, but an active player that helps build these condensates," said Yun Huang, PhD, professor at the Texas A&M Health Institute of Biosciences and Technology and senior author.

The team also identified an RNA-binding protein called PSPC1, which stabilizes these droplets and makes them even more effective at driving tumor formation.




Mapping the Hidden Machinery of Cancer

To uncover how this process works, the researchers used a suite of cutting-edge molecular biology tools:
    	CRISPR gene editing to "tag" fusion proteins in patient-derived cancer cells, letting them track exactly where these proteins go.
    	SLAM-seq, a next-generation sequencing method that measures newly made RNA, showing which genes are switched on or off as the droplets form.
    	CUT&Tag and RIP-seq to map where the fusion proteins bind DNA and RNA, revealing their precise targets.
    	Proteomics to catalog the proteins pulled into the droplets -- pinpointing PSPC1 as a key partner.

By layering these techniques, the researchers built the clearest picture yet of how TFE3 oncofusions hijack RNA to build cancer's growth hubs.

Dissolving the hubs that drive tumors

Discovery alone wasn't enough. The team wanted to know: If the droplets are cancer's engine, can we shut them down?

To test this, they engineered a nanobody-based chemogenetic tool -- essentially a designer molecular switch. Here's how it works:
    	A nanobody (a miniature antibody fragment) is fused with a dissolver protein.
    	The nanobody locks onto the cancer-driving fusion proteins.
    	When activated by a chemical trigger, the dissolver melts the droplets, breaking the hubs apart.

The result? Tumor growth ground to a halt in both lab-grown cancer cells and mouse models.




"This is exciting because tRCC has very few effective treatment options today," said Yubin Zhou, MD, PhD, professor and director of the Center for Translational Cancer Research. "Targeting condensate formation gives us a brand-new angle to attack the cancer, one that traditional drugs have not addressed. It opens the door to therapies that are much more precise and potentially less toxic."

Beyond Kidney Cancer: A New Therapeutic Model

For the research team, the most powerful part of the study wasn't just watching RNA build these hubs but seeing that they could be dismantled.

"By mapping how these fusion proteins interact with RNA and other cellular partners, we are not only explaining why this cancer is so aggressive but also revealing weak spots that can be therapeutically exploited," said Lei Guo, PhD, research assistant professor at the Institute of Biosciences and Technology.

Because many pediatric cancers are also driven by fusion proteins, the implications extend far beyond tRCC. A tool that can dissolve these condensates could represent a general strategy to cut off cancer's engine rooms at the source.

Why this matters

tRCC represents nearly 30% of renal cancers in children and adolescents, yet treatment choices remain scarce and outcomes are often poor. This breakthrough provides both an explanation for how the cancer organizes its molecular machinery and a potential way to dismantle it.

"This research highlights the power of fundamental science to generate new hope for young patients facing devastating diseases," Huang added.

Just as cutting power to a coworking hub halts all activity, dissolving cancer's "droplet hubs" could stop its ability to grow. By revealing how RNA builds these structures -- and by finding a way to take them apart -- Texas A&M Health researchers have opened a promising new path toward treating one of the most challenging childhood cancers.
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Stanford's tiny eye chip helps the blind see again | ScienceDaily
A tiny wireless chip placed at the back of the eye, combined with a pair of advanced smart glasses, has partially restored vision to people suffering from an advanced form of age-related macular degeneration. In a clinical study led by Stanford Medicine and international collaborators, 27 of the 32 participants regained the ability to read within a year of receiving the implant.


						
With the help of digital features such as adjustable zoom and enhanced contrast, some participants achieved visual sharpness comparable to 20/42 vision.

The study's findings were published on Oct. 20 in the New England Journal of Medicine.

A Milestone in Restoring Functional Vision

The implant, named PRIMA and developed at Stanford Medicine, is the first prosthetic eye device to restore usable vision to individuals with otherwise untreatable vision loss. The technology enables patients to recognize shapes and patterns, a level of vision known as form vision.

"All previous attempts to provide vision with prosthetic devices resulted in basically light sensitivity, not really form vision," said Daniel Palanker, PhD, a professor of ophthalmology and a co-senior author of the paper. "We are the first to provide form vision."

The research was co-led by Jose-Alain Sahel, MD, professor of ophthalmology at the University of Pittsburgh School of Medicine, with Frank Holz, MD, of the University of Bonn in Germany, serving as lead author.




How the PRIMA System Works

The system includes two main parts: a small camera attached to a pair of glasses and a wireless chip implanted in the retina. The camera captures visual information and projects it through infrared light to the implant, which converts it into electrical signals. These signals substitute for the damaged photoreceptors that normally detect light and send visual data to the brain.

The PRIMA project represents decades of scientific effort, involving numerous prototypes, animal testing, and an initial human trial.

Palanker first conceived the idea two decades ago while working with ophthalmic lasers to treat eye disorders. "I realized we should use the fact that the eye is transparent and deliver information by light," he said.

"The device we imagined in 2005 now works in patients remarkably well."

Replacing Lost Photoreceptors

Participants in the latest trial had an advanced stage of age-related macular degeneration known as geographic atrophy, which progressively destroys central vision. This condition affects over 5 million people worldwide and is the leading cause of irreversible blindness among older adults.




In macular degeneration, the light-sensitive photoreceptor cells in the central retina deteriorate, leaving only limited peripheral vision. However, many of the retinal neurons that process visual information remain intact, and PRIMA capitalizes on these surviving structures.

The implant, measuring just 2 by 2 millimeters, is placed in the area of the retina where photoreceptors have been lost. Unlike natural photoreceptors that respond to visible light, the chip detects infrared light emitted from the glasses.

"The projection is done by infrared because we want to make sure it's invisible to the remaining photoreceptors outside the implant," Palanker said.

Combining Natural and Artificial Vision

This design allows patients to use both their natural peripheral vision and the new prosthetic central vision simultaneously, improving their ability to orient themselves and move around.

"The fact that they see simultaneously prosthetic and peripheral vision is important because they can merge and use vision to its fullest," Palanker said.

Since the implant is photovoltaic -- relying solely on light to generate electrical current -- it operates wirelessly and can be safely placed beneath the retina. Earlier versions of artificial eye devices required external power sources and cables that extended outside the eye.

Reading Again

The new trial included 38 patients older than 60 who had geographic atrophy due to age-related macular degeneration and worse than 20/320 vision in at least one eye.

Four to five weeks after implantation of the chip in one eye, patients began using the glasses. Though some patients could make out patterns immediately, all patients' visual acuity improved over months of training.

"It may take several months of training to reach top performance -- which is similar to what cochlear implants require to master prosthetic hearing," Palanker said.

Of the 32 patients who completed the one-year trial, 27 could read and 26 demonstrated clinically meaningful improvement in visual acuity, which was defined as the ability to read at least two additional lines on a standard eye chart. On average, participants' visual acuity improved by 5 lines; one improved by 12 lines.

The participants used the prosthesis in their daily lives to read books, food labels and subway signs. The glasses allowed them to adjust contrast and brightness and magnify up to 12 times. Two-thirds reported medium to high user satisfaction with the device.

Nineteen participants experienced side effects, including ocular hypertension (high pressure in the eye), tears in the peripheral retina and subretinal hemorrhage (blood collecting under the retina). None were life-threatening, and almost all resolved within two months.

Future Visions

For now, the PRIMA device provides only black-and-white vision, with no shades in between, but Palanker is developing software that will soon enable the full range of grayscale.

"Number one on the patients' wish list is reading, but number two, very close behind, is face recognition," he said. "And face recognition requires grayscale."

He is also engineering chips that will offer higher resolution vision. Resolution is limited by the size of pixels on the chip. Currently, the pixels are 100 microns wide, with 378 pixels on each chip. The new version, already tested in rats, may have pixels as small as 20 microns wide, with 10,000 pixels on each chip.

Palanker also wants to test the device for other types of blindness caused by lost photoreceptors.

"This is the first version of the chip, and resolution is relatively low," he said. "The next generation of the chip, with smaller pixels, will have better resolution and be paired with sleeker-looking glasses."

A chip with 20-micron pixels could give a patient 20/80 vision, Palanker said. "But with electronic zoom, they could get close to 20/20."

Researchers from the University of Bonn, Germany; Hopital Fondation A. de Rothschild, France; Moorfields Eye Hospital and University College London; Ludwigshafen Academic Teaching Hospital; University of Rome Tor Vergata; Medical Center Schleswig-Holstein, University of Lubeck; L'Hopital Universitaire de la Croix-Rousse and Universite Claude Bernard Lyon 1; Azienda Ospedaliera San Giovanni Addolorata; Centre Monticelli Paradis and L'Universite d'Aix-Marseille; Intercommunal Hospital of Creteil and Henri Mondor Hospital; Knappschaft Hospital Saar; Nantes University; University Eye Hospital Tubingen; University of Munster Medical Center; Bordeaux University Hospital; Hopital National des 15-20; Erasmus University Medical Center; University of Ulm; Science Corp.; University of California, San Francisco; University of Washington; University of Pittsburgh School of Medicine; and Sorbonne Universite contributed to the study.

The study was supported by funding from Science Corp., the National Institute for Health and Care Research, Moorfields Eye Hospital National Health Service Foundation Trust, and University College London Institute of Ophthalmology.
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AI turns x-rays into time machines for arthritis care | ScienceDaily
A new artificial intelligence system developed by researchers at the University of Surrey can forecast what a patient's knee X-ray might look like one year in the future. This breakthrough could reshape how millions of people living with osteoarthritis understand and manage their condition.


						
The research, presented at the International Conference on Medical Image Computing and Computer Assisted Intervention (MICCAI 2025), describes a powerful AI model capable of generating realistic "future" X-rays along with a personalized risk score that estimates disease progression. Together, these outputs give doctors and patients a visual roadmap of how osteoarthritis may evolve over time.

A Major Step Forward in Predicting Osteoarthritis Progression

Osteoarthritis, a degenerative joint disorder that affects more than 500 million people globally, is the leading cause of disability among older adults. The Surrey system was trained on nearly 50,000 knee X-rays from about 5,000 patients, making it one of the largest datasets of its kind. It can predict disease progression roughly nine times faster than similar AI tools and operates with greater efficiency and accuracy. Researchers believe this combination of speed and precision could help integrate the technology into clinical practice more quickly.

David Butler, the study's lead author from the University of Surrey's Centre for Vision, Speech and Signal Processing (CVSSP) and the Institute for People-Centred AI, explained:

"We're used to medical AI tools that give a number or a prediction, but not much explanation. Our system not only predicts the likelihood of your knee getting worse -- it actually shows you a realistic image of what that future knee could look like. Seeing the two X-rays side by side -- one from today and one for next year -- is a powerful motivator. It helps doctors act sooner and gives patients a clearer picture of why sticking to their treatment plan or making lifestyle changes really matters. We think this can be a turning point in how we communicate risk and improve osteoarthritic knee care and other related conditions."

How the System Visualizes Change

At the core of the new system is an advanced generative model known as a diffusion model. It creates a "future" version of a patient's X-ray and identifies 16 key points in the joint to highlight areas being tracked for potential changes. This feature enhances transparency by showing clinicians exactly which parts of the knee the AI is monitoring, helping build confidence and understanding in its predictions.




The Surrey team believes their approach could be adapted for other chronic diseases. Similar AI tools might one day predict lung damage in smokers or track the progression of heart disease, providing the same kind of visual insights and early warning that this system offers for osteoarthritis. Researchers are now seeking collaborations to bring the technology into hospitals and everyday healthcare use.

Greater Transparency and Early Intervention

Gustavo Carneiro, Professor of AI and Machine Learning at Surrey's Centre for Vision, Speech and Signal Processing (CVSSP), said:

"Earlier AI systems could estimate the risk of osteoarthritis progression, but they were often slow, opaque and limited to numbers rather than clear images. Our approach takes a big step forward by generating realistic future X-rays quickly and by pinpointing the areas of the joint most likely to change. That extra visibility helps clinicians identify high-risk patients sooner and personalize their care in ways that were not previously practical."
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A "toxic duo" may be the hidden trigger behind Alzheimer's disease | ScienceDaily
For decades, scientists have known that Alzheimer's disease is marked by sticky plaques and tangled proteins in the brain. In recent years, research has also shown that the brain's blood vessels play an important role in how the disease develops. Yet despite decades of progress, this deeper understanding has not led to fully effective treatments. The main obstacle has been the uncertainty around the exact biological chain of events that leads to brain cell loss.


						
A Toxic Interaction Between Amyloid and Blood Proteins

New findings now reveal a damaging partnership between two key molecules: amyloid beta (Ab), a peptide known for forming plaques, and fibrinogen, a major blood protein involved in clotting. When Ab attaches to fibrinogen, it produces unusual clots that resist breakdown. These stubborn clots are linked to inflammation and damage in blood vessels, and even very small amounts of the complex appear to set off early signs of Alzheimer's, including loss of synapses, swelling in the brain, and leaks in the blood-brain barrier. The results strengthen the case that vascular dysfunction contributes directly to neurodegeneration and highlight a promising new therapeutic target: the Ab/fibrinogen complex.

"It takes a larger amount of Ab or fibrinogen alone to cause serious damage in the Alzheimer's brain," says Erin Norris, research associate professor in the laboratory of Sidney Strickland at Rockefeller. "But when the two complex together, you only need very small amounts of each to cause damage. There's a synergistic effect with Ab and fibrinogen."

Investigating a Long-Standing Hypothesis

Strickland's Patricia and John Rosenwald Laboratory of Neurobiology and Genetics has been studying this Ab/fibrinogen link for almost twenty years. Earlier work from the group showed that Ab binds to fibrinogen and connected that interaction to the progression of Alzheimer's disease. At the time, the idea that blood vessel problems could play a major role in Alzheimer's was controversial. "Only recently, with a number of breakthroughs in the field, did people begin to believe that the vascular system is involved in AD pathogenesis," Norris says. "Since our initial findings, we've been focused on studying the mechanisms that explain how a dysfunctional vascular system impacts AD."

Identifying the complex was only the beginning. The researchers wanted to know how much damage it could cause on its own. They recreated low concentrations of the Ab/fibrinogen complex in the lab and applied it to thin slices of mouse brain tissue as well as to living mice. This allowed them to observe its effects under tightly controlled conditions.




"We wanted to really show the damage -- to zoom in on exactly how pre- and post-synaptic terminals were being harmed," says Research Associate Elisa Nicoloso Simoes-Pires.

Their experiments revealed that while Ab and fibrinogen alone caused little harm, even small amounts of the combined complex led to major problems. It damaged synapses, increased inflammation, and disrupted the blood-brain barrier -- all signature features of Alzheimer's disease. When the researchers used antibodies that stopped Ab from binding to fibrinogen, the harmful effects were significantly reduced.

"We showed that the complex actually induces blood-brain barrier leakage, when the proteins alone did not," Simoes-Pires says. "Disruption of the blood-brain barrier allows for blood proteins to cross into the brain, which lead to additional harm."

Clues to Early Alzheimer's and Potential Treatments

One strength of the study is that it used both isolated brain tissue and live mice. "It was an in vitro and in vivo project, both providing the same outcome," Norris says. "We are much more confident in our results when we can show the same thing in culture and in a living organism." Next, the team plans to explore the mechanism -- why does this complex cause so much trouble?

There may also be clinical implications, because the study suggests that even small amounts of the Ab/fibrinogen complex can trigger the features of Alzheimer's disease long before cognitive symptoms appear. Mice exposed to the complex, for instance, also showed elevated levels of phospho-tau181, a biomarker used in humans to detect Alzheimer's years before symptoms arise. This result raises the possibility that the current study is mimicking the earliest stages of AD progression and that early intervention targeting the complex itself could delay or prevent it.

While many mechanisms contribute to Alzheimer's, the team believes this particular pathway deserves more attention. "It's not a simple disease," Simoes-Pires says. "A lot of other factors can induce neurotoxicity, and we certainly do not propose that inhibiting this complex formation would cure AD. But perhaps targeting this complex would alleviate some of the pathologies and be even more effective in combination with other therapies."

These discoveries bring researchers one step closer to understanding how damage spreads in the Alzheimer's brain -- and how stopping a single toxic interaction could make a difference.
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How algae learned to harness the Sun without getting burned | ScienceDaily
A day of strong sunlight can spoil more than just a beach outing -- it can also harm the process of photosynthesis, the way plants and other organisms convert sunlight into energy. Underwater, however, certain algae have evolved a unique way to stay protected. Researchers from Osaka Metropolitan University and their collaborators discovered that a pigment known as siphonein helps marine green algae continue photosynthesizing efficiently, even under intense light.


						
Protecting the Machinery of Photosynthesis

Photosynthetic organisms use complex molecular systems called light-harvesting complexes (LHCs) to absorb sunlight and convert it into usable energy. When chlorophyll, the green pigment central to photosynthesis, absorbs light, it becomes excited and passes that energy to reaction centers that fuel chemical processes. Under too much light, though, chlorophyll can enter a dangerous "triplet" state, producing reactive oxygen molecules that can damage cells.

"Organisms use carotenoids to quickly dissipate excess energy, or quench these triplet states, through a process called triplet-triplet energy transfer (TTET)," said Ritsuko Fujii, lead author and associate professor at the Graduate School of Science and Research Center for Artificial Photosynthesis at Osaka Metropolitan University.

Until recently, the exact details of how this protective process works were not well understood.

A Closer Look at Codium fragile

To investigate, the research team turned to Codium fragile, a type of marine green alga. Like land plants, it has a light-harvesting antenna complex called LHCII, but it also contains rare carotenoids such as siphonein and siphonaxanthin. These pigments allow the algae to use green light -- common in underwater environments -- for photosynthesis.




"The key to the quenching mechanism lies in how quickly and efficiently the triplet states can be deactivated," said Alessandro Agostini, researcher at the University of Padua, Italy and co-lead author of the study.

The researchers used electron paramagnetic resonance (EPR) spectroscopy, a technique that directly measures triplet excited states, to compare spinach with Codium fragile. In spinach, traces of harmful chlorophyll triplet states remained. But in Codium fragile, those signals disappeared entirely, showing that its carotenoids successfully neutralize the damaging energy.

"Our research has revealed that the antenna structure of photosynthetic green algae has an excellent photoprotective function," Agostini said.

How Siphonein Shields Algae From Sun Damage

By combining EPR data with quantum chemical simulations, the researchers identified siphonein, located at a critical binding site in the LHCII complex, as the key pigment responsible for this defense. They also revealed how its molecular structure and positioning make it especially effective at dispersing excess energy.

These findings show that marine algae have evolved specialized pigments not only to absorb the blue-green light available underwater but also to withstand the damaging effects of intense sunlight.




From Ocean Discovery to Solar Innovation

Beyond improving our understanding of photosynthesis, this research could influence the design of bio-inspired solar technologies that protect themselves from light damage. Such systems might lead to more durable and efficient renewable energy solutions.

"We hope to further clarify the structural characteristics of carotenoids that increase quenching efficiency, ultimately enabling the molecular design of pigments that optimize photosynthetic antennae," Fujii said.

The study was published in Cell Reports Physical Science.
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A giant wave is rippling through the Milky Way, and scientists don't know why | ScienceDaily
Our Milky Way is constantly in motion: it spins, it tilts, and, as new observations reveal, it ripples. Data collected by the European Space Agency's Gaia space telescope show that our galaxy is not only rotating and wobbling but also sending out a vast wave that travels outward from its center.


						
For about a century, astronomers have known that the Milky Way's stars orbit its core, and Gaia has precisely tracked their speeds and trajectories. Since the 1950s, scientists have also recognized that the galactic disc is not flat but warped. Then in 2020, Gaia uncovered that this warped disc slowly oscillates over time, similar to the motion of a spinning top.

Now, researchers have identified an enormous wave that moves through the Milky Way, influencing stars tens of thousands of light-years from the Sun. The phenomenon is like a rock dropped into a pond, where the resulting ripples spread outward -- only here, the "ripples" are made of stars, stretching across the galaxy's outer regions.

The newly revealed wave is illustrated in the figure above. Thousands of bright stars, shown in red and blue, are overlaid on Gaia's detailed map of the Milky Way.

In the image on the left, we see our galaxy from a top-down perspective. The right panel shows a side view, cutting vertically through the galactic plane. From this angle, the left portion of the galaxy curves upward while the right side bends downward (this is the warp of the disc). The red and blue regions mark the newly discovered wave: red areas indicate stars located above the warped plane, while blue areas show stars lying below it.

Although no spacecraft can venture beyond the galaxy, Gaia's remarkably precise measurements -- covering all three spatial dimensions (3D) and three components of motion (toward and away from us, and across the sky) -- allow scientists to construct these top-down and edge-on views of the Milky Way.

These maps reveal that the wave extends over a vast section of the disc, affecting stars located about 30,000 to 65,000 light-years from the galactic center (the Milky Way itself measures about 100,000 light-years across).




"What makes this even more compelling is our ability, thanks to Gaia, to also measure the motions of stars within the galactic disc," says Eloisa Poggio who is an astronomer at the Istituto Nazionale di Astrofisica (INAF) in Italy, and led the team of scientists that discovered the wave.

"The intriguing part is not only the visual appearance of the wave structure in 3D space, but also its wave-like behavior when we analyze the motions of the stars within it."

In the edge-on view of the Milky Way linked below ("The Milky Way's great wave in motion"), white arrows show how the stars move. The vertical motion of the stars (represented by these arrows) is slightly shifted sideways compared to the pattern of their positions (shown by the red and blue colors).

"This observed behavior is consistent with what we would expect from a wave," Eloisa explains.

She compares the phenomenon to a stadium crowd performing a wave. If we could freeze that moment in time, some people would be standing upright, others would just have sat down (after the wave passed), and some would be about to stand (as the wave approaches). Galactic timescales are far longer, but the principle is similar.

In this comparison, the people standing upright correspond to the red regions in Gaia's maps, while those about to rise -- moving upward with the greatest vertical speed -- are represented by the longest white arrows pointing up, just ahead of the wave's crest.




Eloisa and her team detected this remarkable motion by carefully studying young giant stars and Cepheid stars, both of which vary in brightness in predictable ways that make them easy for Gaia to observe across large distances.

Because these stars seem to move with the wave, the researchers suspect that gas in the galactic disc may also participate in this large-scale motion. Newly formed stars could retain information from the gas they were born from, preserving a kind of "memory" of the wave.

The cause of the galaxy's vast oscillations is still uncertain. One possibility is that the Milky Way experienced a past encounter or collision with a smaller, dwarf galaxy, but further analysis is needed to confirm this.

This newly found "great wave" might also have some link to a smaller undulating structure known as the Radcliffe Wave, which lies roughly 500 light-years from the Sun and extends about 9,000 light-years across.

"However, the Radcliffe Wave is a much smaller filament, and located in a different portion of the galaxy's disc compared to the wave studied in our work (much closer to the Sun than the great wave). The two waves may or may not be related. That's why we would like to do more research," Eloisa adds.

"The upcoming fourth data release from Gaia will include even better positions and motions for Milky Way stars, including variable stars like Cepheids. This will help scientists to make even better maps, and thereby advance our understanding of these characteristic features in our home galaxy," says Johannes Sahlmann, ESA's Gaia Project Scientist.
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Atlantic dolphins are dying much younger. Scientists sound the alarm | ScienceDaily
Common dolphins, among the most abundant marine mammals on Earth, are living significantly shorter lives in the North Atlantic. A new study published on October 10 in Conservation Letters reports that their lifespan has dropped sharply in recent decades.


						
Researchers from the University of Colorado Boulder found that female common dolphins are living an average of seven years less than they did in 1997. The team warns that this decline threatens not just the species but also the ocean ecosystems they help sustain.

"There is an urgent need to manage the population better," said Etienne Rouby, a postdoctoral researcher at the Institute of Arctic and Alpine Research (INSTAAR). "Otherwise, there is a risk for decline and, ultimately, extinction."

Dolphins of the Bay of Biscay

Roughly 6 million common dolphins inhabit tropical and temperate waters worldwide, making them the most numerous members of the cetacean family, which includes whales and porpoises. One of their key winter gathering spots is the Bay of Biscay, off the coast of France, where nutrient-rich waters attract anchovies, sardines, and other small fish that serve as food for the dolphins.

However, this same region is also one of Europe's busiest fishing zones. While dolphins are not the intended catch, many become accidental victims of fishing operations. Known as "bycatch," this phenomenon causes thousands of dolphin deaths each year. In 2021 alone, bycatch was estimated to have killed about 6,900 dolphins out of the bay's winter population of 180,000.

Despite such figures, past surveys suggested that dolphin numbers in the area were stable.




A New Way to Measure Decline

Traditional monitoring methods rely on counting dolphins spotted from ships or aircraft. Because the animals are constantly moving, these surveys can overlook population changes until they become severe. For species like dolphins, which reproduce slowly and live for decades, that delay can make recovery extremely difficult once the decline becomes visible, Rouby explained.

To better track survival trends, the research team took a different approach by examining stranded dolphins that had washed ashore along the Bay of Biscay. Dolphins usually beach themselves when sick, injured, or disoriented, and most do not survive. Although stranded animals represent only about 10% of total deaths, their condition over time can reveal important patterns in population health.

The researchers analyzed 759 stranded common dolphins collected between 1997 and 2019.

"We wanted to capture changes in the population's survival and fertility rates. These are more sensitive indicators of population health, and they enable us to identify the problems before they become irreversible," Rouby said.

Evidence in the Teeth

By studying the growth layers in dolphin teeth, the scientists determined the ages at which the animals died. Their findings showed that the average lifespan of female dolphins in the Bay of Biscay fell from 24 years in the late 1990s to only 17 years by 2019. This decrease has also resulted in fewer calves being born, signaling a broader reproductive decline.




The study found that population growth has slowed by 2.4% since 1997. Under ideal conditions, common dolphin numbers can increase by about 4% per year, meaning that growth in 2019 was likely only around 1.6%.

"The numbers are likely to be lower in reality," Rouby said. He warned that if this trend continues, growth could eventually turn negative, marking the beginning of an overall population decline.

Policy Changes and Future Action

Since 2024, the French government has implemented a one-month annual fishing ban in the Bay of Biscay each January to protect dolphins. Although initial reports show the measure may be helping, Rouby suggested that adjusting the ban's timing based on dolphin migration patterns could make it more effective. Because dolphins do not always arrive at the same time each year, matching the closure to their movements would offer better protection.

Other North Atlantic cetaceans, including harbor porpoises and bottlenose dolphins, may be facing similar pressures. Understanding these patterns could help strengthen marine protection policies such as the US Marine Mammal Protection Act and the European Marine Strategy Framework Directive.

Why Dolphins Matter

"Dolphins are the top predators in the Bay of Biscay, and they play a very important role in the ecosystem," Rouby explained. "Without these predators, fish populations could become out of control, and they would in turn consume too much plankton and vegetation until the system collapses."

He emphasized the need for swift, informed action. "As humans, we should make conscious decisions to protect the living and non-living things around us. Facing evidence of viability loss, we need to act before it is too late."
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Scientists discover how a high-fat keto diet could keep your brain young | ScienceDaily
Protecting your brain's energy and keeping your mind sharp might start with what's on your plate. Foods such as fish and seafood, meat, non-starchy vegetables, berries, nuts, seeds, eggs, and even full-fat dairy may play a key role in maintaining cognitive health.


						
Exploring the Power of the Ketogenic Diet

At the University of Missouri, researchers are exploring how these foods influence brain function. Their work focuses on a high-fat, low-carbohydrate eating plan known as the ketogenic diet. Early results suggest that this approach could not only support long-term brain health but also slow or even prevent cognitive decline, especially among individuals who face a higher genetic risk of developing Alzheimer's disease.

Inside the Roy Blunt NextGen Precision Health building, Ai-Ling Lin, a professor in the School of Medicine, and doctoral student Kira Ivanich are examining how the ketogenic diet may benefit people with the APOE4 gene, which is the strongest known genetic risk factor for late-onset Alzheimer's disease.

In their recent study using mice, Lin and Ivanich found that females with the APOE4 gene developed healthier gut bacteria and showed higher brain energy levels when following a ketogenic diet compared to those on a high-carbohydrate diet. Males did not show the same improvement, suggesting that gender may influence who benefits most from this dietary approach.

How the Brain Uses Fuel

The key lies in how the brain produces its energy.




"When we eat carbs, our brains convert the glucose into fuel for our brains, but those with the APOE4 gene -- particularly females -- struggle to convert the glucose into brain energy, and this can lead to cognitive decline down the road," Ivanich said. "By switching to a keto diet, ketones are produced and used as an alternative fuel source. This may decrease the chance of developing Alzheimer's by preserving the health of brain cells."

These findings highlight the potential of "precision nutrition," an approach that adapts diets and interventions to fit a person's unique biology.

"Instead of expecting one solution to work for everyone, it might be better to consider a variety of factors, including someone's genotype, gut microbiome, gender and age," Lin said. "Since the symptoms of Alzheimer's -- which tend to be irreversible once they start -- usually appear after age 65, the time to be thinking about preserving brain health is well before then, so hopefully our research can offer hope to many people through early interventions."

Advancing Research Through Collaboration

Lin joined Mizzou in part for its collaborative environment and advanced imaging facilities located in the NextGen Precision Health building and at the University of Missouri Research Reactor.

"We can do a lot of things in-house here that at other places we would have to outsource," Lin said. "This is team science. The impact we make will be much better when we work together than by ourselves."

With cutting-edge imaging equipment and both research and clinical spaces under the same roof, the NextGen Precision Health building allows Mizzou to move quickly from preclinical models to human trials.




For Ivanich, that real-world impact is personal.

"When my grandmother got Alzheimer's, that sparked my interest in this topic, so being able to make an impact to help people preserve their brain health is very rewarding," she said. "With Mizzou being a leading research university and having a tight-knit community feel, I know I'm at the right place."

"Ketogenic diet modulates gut microbiota-brain metabolite axis in a sex-and genotype-specific manner in APOE4 mice" was published in the Journal of Neurochemistry.
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This simple innovation could change blood pressure testing forever | ScienceDaily
A newly developed method that improves the accuracy of ankle blood pressure measurements could transform care for people who are unable to have their blood pressure taken from the arm.


						
Researchers from the University of Exeter Medical School, in a study published in BMJ Open and funded by the National Institute for Health and Care Research (NIHR), analyzed data from more than 33,000 individuals to create a personalized predictive model. This model enables healthcare professionals to estimate arm blood pressure more precisely using ankle readings (when compared with earlier approaches). To make the process easier to use, the team has also launched an online calculator that helps both clinicians and patients interpret ankle-based results.

Why Accuracy in Blood Pressure Measurement Matters

More than one billion people worldwide live with high blood pressure, a major risk factor for heart disease, stroke, and kidney problems. Reliable measurements are crucial for diagnosing and managing the condition effectively.

Although blood pressure is typically measured on the upper arm, some people cannot have it taken there due to disability, limb loss, or conditions such as stroke. In such cases, readings are taken from the ankle. However, ankle measurements are usually higher than arm readings, and because treatment guidelines are based on arm data, this difference can lead to inaccurate diagnoses and inappropriate treatment decisions.

Improving Accuracy and Reducing Misdiagnoses

Professor Chris Clark, who led the research, explained: "Our new method will give a more accurate blood pressure reading for around two percent more people. This doesn't sound a big number but remember, around a third of adults have high blood pressure and once you get into your 60s it's more than half of the adults. The NHS Health Check Programme diagnoses 38,000 new cases annually in England alone, so two percent equates to 750 fewer potential misdiagnoses per year in England, and tens of thousands globally."

To achieve this, the researchers used statistical modeling on data from 33,710 people (mean age 58 years, 45 per cent female) across multiple countries. The analysis explored the relationship between arm and ankle blood pressures, developed a predictive equation for estimating arm values from ankle readings, and examined how ankle readings relate to important health outcomes (such as heart attack risk).




This advancement could help close a significant health gap by providing accurate and personalized blood pressure results for people who have been excluded from standard monitoring. It is estimated that up to 10,000 adults in the UK live with upper limb loss, while 75 per cent of the country's 1.3 million stroke survivors experience upper limb difficulties that can make arm-based measurements challenging or impossible.

The project received support from the Stroke Association and the Thalidomide Trust, two organizations advocating for people affected by these conditions.

Expert Reactions and Public Health Impact

Juliet Bouverie OBE, CEO of the Stroke Association, said: "Someone in the UK has a stroke every five minutes, with high blood pressure accounting for around half of those. Around two-thirds of stroke survivors will leave hospital with some form of disability, including paralysis in an arm, which can prevent getting accurate blood pressure readings from the affected limb. Many stroke survivors feel anxious about having another stroke, so receiving an accurate blood pressure reading in the ankle will not only provide benefits in the primary prevention of stroke, but importantly in easing the minds of stroke survivors who are already dealing with the devastating impact of stroke."

Professor Kevin Munro, Director of NIHR's Research for Patient Benefit Programme, said: "This research has identified an ingenious solution to an important problem -- finding a way to measure blood pressure for people who cannot have it monitored via the upper arm. Keeping track of blood pressure is a vital tool to help keep people healthy and this NIHR-funded research will help to spot high blood pressure and treat it even more widely."

The paper titled "Arm Based on LEg blood pressures (ABLE-BP): Can systolic ankle blood pressure measurements predict systolic arm blood pressure? An individual participant data meta-analysis from the INTERPRESS-IPD Collaboration" is published in BMJ Open.




The online calculator is available at: ABLE-BP Tool -- https://ablebp.research.exeter.ac.uk/

"Why should I not be able to have my blood pressure taken?"

TV presenter Sue Kent, 62 from Swansea, has an upper limb disability caused by the drug Thalidomide, which was prescribed to her mother during pregnancy. She has eight-inch arms which aren't big enough for blood pressure to be taken.

Sue said: "I rarely had my blood pressure taken when I was younger, but when I did, I used to have a really big cuff they would put around my thigh and take the blood pressure there. Whether it was accurate or not nobody worried, but I didn't seem to have blood pressure problems.

"But then I had a cataract operation, and somebody took my blood pressure from my ankle, and it was very high. They did it three times and every time it was high, and it made me very worried. They (medical staff) weren't worried and carried on and did the cataract operation, but I was quite distressed."

Sue was diagnosed with Meniere's disease in 2017, which is a rare inner ear condition which has left her partially deaf.

She said: "I was worried I was going to have a stroke because Meniere's can be an indicator the blood flow isn't going to the brain. I knew I couldn't have my blood pressure taken accurately, so I went privately to have dye injected to check everything was OK.

"As you get older blood pressure is an important indicator of so many things, including things that could be seriously wrong. Prodding about in the dark and guessing isn't really a safe thing to do. You need the right information about your blood pressure."

Sue hopes this new method could potentially help her and thousands of others like her have something most of us take for granted -- an accurate blood pressure reading.

She said: "Why should I not be able to have my blood pressure taken when it's available to most people and is a relatively simple thing to do?

"When you're disabled, you're more likely to die younger for a variety of reasons, so this resource tips the scales a bit more in our favor. This could put us on a level playing field with everybody else when it comes to blood pressure. It means reassurance and maybe an early diagnosis if something is wrong."
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Doctors just found a way to slow one of the deadliest prostate cancers | ScienceDaily
A major international study led by UCL researchers has found that combining two cancer drugs could substantially slow the progression of a severe and often deadly form of prostate cancer in men with specific genetic mutations.


						
Published in Nature Medicine, the Phase III AMPLITUDE trial tested whether adding niraparib, a targeted cancer therapy known as a PARP inhibitor1, could enhance the effectiveness of the current standard treatment, abiraterone acetate and prednisone (AAP).2

Targeting Genetic Weaknesses in Prostate Cancer

The study focused on men with advanced prostate cancer that had spread to other parts of the body and who were beginning treatment for the first time. All participants had mutations in genes involved in homologous recombination repair (HRR), a key system that helps repair damaged DNA.

When these DNA repair genes malfunction, cancer cells can multiply and spread more rapidly. About one in four men with advanced prostate cancer at this stage have mutations in HRR-related genes, including BRCA1, BRCA2, CHEK2, and PALB2.

How the Study Was Conducted

Currently, the standard treatment for advanced prostate cancer is AAP (or similar drugs). Roughly one in five patients also receive docetaxel chemotherapy. However, patients with HRR gene mutations typically experience faster disease progression and shorter survival under standard care.




The AMPLITUDE trial, led by Professor Gerhardt Attard of the UCL Cancer Institute, involved 696 men across 32 countries, with a median age of 68. Half received the combination of niraparib and AAP, while the other half received standard AAP treatment with a placebo. More than half of the participants (55.6%) carried mutations in BRCA1 or BRCA2.

The trial was double-blind, meaning neither the patients nor their doctors knew who received the active treatment.

Key Findings from the AMPLITUDE Trial

After a median follow-up period of just over two and a half years (30.8 months), researchers found notable benefits from the drug combination:
    	Reduced progression risk: Niraparib lowered the risk of cancer growth by 37% in all participants, and by 48% in those with BRCA1 or BRCA2 mutations.
    	Slower symptom worsening: The time until symptoms worsened was about twice as long for those receiving niraparib. Only 16% of these patients experienced significant symptom progression, compared to 34% in the placebo group.
    	Potential survival benefit: A trend toward improved overall survival was seen in the niraparib group, though a longer follow-up period is needed to confirm whether it extends life expectancy.

Expert Perspective

Professor Attard said: "Although current standard treatments are very effective for the majority of patients with advanced prostate cancer, a small but very significant proportion of patients have limited benefit. We now know that prostate cancers with alterations in HRR genes account for a significant group of patients whose disease recurs quickly and has an aggressive course. By combining with niraparib we can delay the cancer returning and hopefully significantly prolonging life expectancy.




"These findings are striking because they support widespread genomic testing at diagnosis with use of a targeted treatment for patients who stand to derive the greatest benefit.

"For cancers with a mutation in one of the eligible HRR genes, where niraparib has been approved, a doctor should consider a discussion that balances the risks of side effects against the clear benefit to delaying disease growth and worsening symptoms." 3

Side Effects and Safety

While the treatment was generally well tolerated, side effects were more common in the niraparib group. Significantly more cases of anemia and high blood pressure were reported with niraparib, and 25% of patients required blood transfusions. Treatment-related deaths were also higher in the niraparib group (14 versus 7), though overall discontinuation rates remained low.

The study's authors note that while the results are promising, further research is needed to confirm long-term survival benefits and to explore the impact of newer imaging techniques and broader genetic testing.

Prostate Cancer: Key Statistics

Globally, an estimated 1.5 million men are diagnosed with prostate cancer each year. In the UK prostate cancer is the most common cancer in men, with more than 56,000 men diagnosed every year, and around 12,000 men die from the disease each year.

The AMPLITUDE trial was sponsored by Janssen Research & Development, part of Johnson & Johnson.

Notes
    	PARP inhibitors, such as niraparib, are a type of targeted therapy that work by blocking the PARP protein, which is involved in repairing damaged DNA in cancer cells. By inhibiting PARP, the cancer cells are unable to repair the DNA damage, leading to their death.
    	Abiraterone acetate and prednisone (APP) are both hormone therapies. This combination blocks androgen production in the testes, adrenal glands, and the tumor itself, slowing cancer growth by reducing the available testosterone for the cancer cells.
    	In the UK, Niraparib is approved to treat some types of cancer but has not yet been approved for prostate cancer. The National Institute for Clinical Excellence has said it waiting for further information, before it can make a decision. https://www.nice.org.uk/guidance/ta1032
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Scientists stumble on a hidden quantum trick in 2D materials | ScienceDaily
When arranged in just the right ways, two-dimensional materials can display unusual and valuable quantum effects such as superconductivity and exotic types of magnetism. Understanding why these effects arise, and how to control them, remains one of the biggest challenges for physicists and engineers. A new study published in Nature Physics has uncovered a previously unseen property that may explain how these mysterious quantum phases form and evolve.


						
Using a novel terahertz (THz) spectroscopy method, researchers found that thin stacks of 2D materials -- commonly used in laboratories worldwide -- can naturally create what are called cavities. These tiny spaces confine both light and electrons into even smaller regions, significantly altering their interactions and behavior.

"We've uncovered a hidden layer of control in quantum materials and opened a path to shaping light-matter interactions in ways that could help us both understand exotic phases of matter and ultimately harness them for future quantum technologies," said James McIver, assistant professor of physics at Columbia and lead author of the paper.

The work traces its origins to Hamburg, where McIver led a research group at the Max Planck Institute for the Structure and Dynamics of Matter (MPSD). The institute is part of the Max Planck-New York Center on Nonequilibrium Quantum Phenomena, a collaboration among MPSD, Columbia, the Flatiron Institute, and Cornell University. Researchers at the Center study how stable physical systems respond when pushed away from equilibrium.

McIver's team explores these questions through light. "2D materials, with their fascinating macroscopic properties, often behave like black boxes. By shining light on them, we can literally shed light on the hidden behavior of their electrons, revealing details that would otherwise remain unseen," said Gunda Kipp, a PhD student at MPSD and first author of the paper. One obstacle, however, is that the wavelengths of light needed to probe 2D materials are far larger than the materials themselves, which are thinner than a human hair.

To overcome this scale mismatch, the researchers developed a chip-sized spectroscope that compresses THz light -- the range where many quantum effects occur -- from about 1 millimeter down to just 3 micrometers. This compact design made it possible to directly observe how electrons move within 2D materials. They first tested their approach using graphene, a well-known form of carbon, to measure its optical conductivity.

What they found was unexpected: distinct standing waves.




"Light can couple to electrons to form hybrid light-matter quasiparticles. These quasiparticles move as waves and, under certain conditions, they can become confined, much like the standing wave on a guitar string that produces a distinct note," explained MPSD postdoctoral fellow and co-first-author Hope Bretscher.

In a guitar, the string's fixed ends define where the wave can form. Pressing a finger on the string shortens the wave, changing the pitch of the note. In optics, a similar process occurs when two mirrors trap light between them, creating a standing wave inside what scientists call a cavity. When a material is placed inside that cavity, the trapped light can repeatedly interact with it, altering its electronic properties.

However, the researchers discovered that mirrors might not even be necessary.

"We found that the material's own edges already act as mirrors," said Kipp. With their THz spectroscope, they observed that excited streams of electrons reflect off the edges to form a type of hybrid light-matter quasiparticle called a plasmon polariton.

The McIver lab studied a device made up of multiple layers, each of which can act as a cavity separated by a few tens of nanometers. The plasmons that form in each layer can, in turn, interact -- often strongly. "It's like connecting two guitar strings; once linked, the note changes," said Bretscher. "In our case, it changes drastically."

The next step was to understand what determines the frequencies of these quasiparticles and how tightly light and matter couple together. "With co-author and MPSD postdoctoral fellow Marios Michael, we developed an analytical theory that only needed a handful of geometric sample parameters to match the observations of our experiments," said Kipp. "With just a click of a button, our theory can extract the properties of a material and will help us design and tailor future samples to obtain specific properties. For example, by tracking resonances as functions of carrier density, temperature, or magnetic field, we may uncover the mechanisms driving different quantum phases."

While this study focused on plasmons, the new chip-scale THz spectroscope could detect other types of quasiparticles oscillating in many different 2D materials. The team is already testing new samples in both Hamburg and New York.

"This whole project was a bit of a serendipitous discovery. We didn't expect to see these cavity effects, but we're excited to use them to manipulate phenomena in quantum materials going forward," said Bretscher. "And now that we have a technique to see them, we're intrigued to learn how they might be affecting other materials and phases."
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Running fixes what junk food breaks in the brain | ScienceDaily
Researchers at University College Cork, led by Professor Yvonne Nolan, have uncovered the specific metabolic processes that explain how exercise helps offset the harmful behavioral effects of eating a Western-style cafeteria diet. Published on October 21 in the peer-reviewed journal Brain Medicine, the study shows that voluntary running can reduce depression-like behaviors triggered by diets high in fat and sugar. These changes appear to involve both circulating hormones and metabolites produced in the gut. The discovery offers valuable insight into how lifestyle habits like exercise can be used to support mental well-being in an age where ultra-processed foods are common.


						
To investigate, the team studied adult male rats fed either a standard chow diet or a rotating cafeteria diet made up of high-fat, high-sugar foods for seven and a half weeks. Half of the animals in each group were given access to a running wheel. This setup allowed the researchers to distinguish the separate and combined influences of diet quality and physical activity on the brain and behavior.

Novel Mechanisms Connecting Exercise and Mood

The findings showed that voluntary running produced an antidepressant-like effect even when the rats consumed an unhealthy diet, suggesting that regular physical activity could benefit people who eat Western-style foods.

Using a comprehensive metabolomic approach, Professor Nolan and her colleagues examined the caecal contents of the animals and found that the cafeteria diet profoundly altered gut metabolism. Out of 175 metabolites analyzed in sedentary rats, 100 were significantly affected. Exercise influenced a smaller subset of these, partially restoring the balance. Three metabolites known to play a role in mood regulation -- anserine, indole-3-carboxylate, and deoxyinosine -- were reduced by the cafeteria diet but rebounded with exercise.

Behavioral tests assessing learning, memory, and emotional responses revealed further insights. The cafeteria diet alone did not greatly impair spatial learning or recognition memory, but exercise slightly improved navigation skills. The researchers also found mild anti-anxiety effects from exercise that occurred regardless of diet type.
What are caecal contents?

The term caecal contents refers to the material found inside the caecum, a pouch located at the beginning of the large intestine. In animals such as rats, this area is rich in gut microbes that help break down food and produce a wide variety of chemical compounds called metabolites. Scientists often analyze caecal contents to understand how diet, exercise, or medication affect gut health and metabolism.




Hormonal Pathways in the Diet-Exercise Relationship

Analysis of blood samples revealed strong hormonal changes that mirrored the behavioral outcomes. Sedentary rats on the cafeteria diet had sharply higher insulin and leptin levels, but these elevations were significantly reduced in those that exercised. According to Dr. Minke Nota, the study's first author, this hormonal rebalancing may help explain how exercise protects against the behavioral effects of poor diet.

The team also identified intricate interactions between diet and exercise involving other hormones that regulate metabolism. In animals eating standard chow, exercise boosted glucagon-like peptide 1 (GLP-1) levels, but this response was weakened in those on the cafeteria diet. In contrast, exercise increased peptide YY (PYY) levels only in the cafeteria-fed rats, suggesting that compensatory hormonal mechanisms help stabilize metabolism when diet quality is low.

Levels of fibroblast growth factor 21 (FGF-21) rose substantially in response to the cafeteria diet regardless of physical activity, while glucagon levels declined. Together, these findings reveal a complex hormonal network through which diet and exercise interact to influence metabolism and brain function.

Implications for Understanding Diet-Brain Relationships

Perhaps most intriguingly, the study found that the cafeteria diet prevented the typical exercise-induced increase in adult hippocampal neurogenesis (formation of new neurons), as measured by doublecortin-positive cells in the dentate gyrus. In standard chow-fed animals, exercise robustly increased neurogenesis throughout the hippocampus, a brain region involved in emotion and memory. This finding suggests that diet quality may fundamentally alter the brain's capacity to benefit from physical activity at the cellular level.




The research team conducted correlation analyses to identify relationships between specific metabolites and behavioral outcomes. Several caecal metabolites including aminoadipic acid and 5-hydroxyindole-3-acetic acid showed negative associations with cognitive performance. These correlations were independent of experimental condition, suggesting fundamental relationships between gut metabolite profiles and brain function.

An accompanying editorial by Professor Julio Licinio and colleagues emphasizes the clinical relevance of these findings, noting that "exercise has an antidepressant-like effect in the wrong dietary context, which is good news for those who have trouble changing their diet." The editorial highlights how this research provides a biological framework for understanding why exercise remains beneficial even when dietary improvements prove challenging to implement.

Future Directions and Clinical Translation

The study raises important questions about optimal sequencing of lifestyle interventions. The findings suggest that while exercise can provide mood benefits regardless of diet quality, achieving full neuroplastic benefits may require attention to nutritional status. This has implications for designing interventions that maximize both feasibility and biological impact.

Several limitations warrant consideration. The study was conducted exclusively in male rats, and sex differences in metabolic and neurogenic responses to diet and exercise are well-documented. Additionally, the seven-week intervention period may not capture longer-term adaptations that could emerge with chronic exposure. Future studies incorporating female animals, longer intervention periods, and dose-response designs will help refine understanding of these complex interactions.

The research also opens new avenues for investigating specific metabolites as potential therapeutic targets. The protective effects of exercise on anserine, indole-3-carboxylate, and deoxyinosine levels suggest these compounds may serve as biomarkers or even therapeutic agents for mood disorders. The strong correlations between specific gut metabolites and behavioral measures support growing interest in the microbiota-gut-brain axis as a target for mental health interventions.

This peer-reviewed research represents a significant advance in understanding the biological mechanisms linking diet, exercise, and mental health, offering new insights into how lifestyle factors interact at molecular and cellular levels to influence brain function. The findings challenge existing paradigms about the relationship between metabolic and mental health by demonstrating that exercise can provide antidepressant-like effects even in the context of poor dietary choices. By employing innovative metabolomic approaches combined with comprehensive behavioral and neurobiological assessments, the research team has generated data that not only advances fundamental knowledge but also suggests practical applications for addressing the mental health challenges associated with modern dietary patterns. The reproducibility and validation of these findings through the peer-review process ensures their reliability and positions them as a foundation for future investigations. This work exemplifies how cutting-edge research can bridge the gap between basic science and translational applications, potentially impacting individuals struggling with mood disorders in the coming years.
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Physicists discover strange spinning crystals that behave like living matter | ScienceDaily
It may sound unbelievable, but crystals made of rotating particles are real. A group of physicists from Aachen, Dusseldorf, Mainz, and Wayne State University (Detroit, USA) has explored these unusual materials and their remarkable behavior. These crystals can easily split into separate fragments, form unusual grain boundaries, and display controllable structural defects. In a study published in the Proceedings of the National Academy of Sciences (PNAS), the researchers present a broad theoretical framework that can predict several new properties of these so-called "transverse interaction" systems.


						
Rotating Systems in Nature and Technology

"Transverse forces" can appear not only in engineered materials, such as certain magnetic solids, but also in biological systems. In an experiment at the Massachusetts Institute of Technology (MIT), researchers observed that groups of starfish embryos, through their swimming motions, influenced each other's movement in a way that caused them to rotate around one another. The biological function of this coordinated motion remains unclear, but it shares the same fundamental feature found in these synthetic systems: interacting, rotating objects.

Professor Dr. Hartmut Lowen from the Institute of Theoretical Physics II at Heinrich Heine University Dusseldorf (HHU) explains: "A system of many rotating constituent elements exhibits a qualitatively new behavior that is non-intuitive: At high concentrations, these objects form a solid body of rotors, which possess 'odd' material properties."

One such property is known as "odd elasticity." Normally, when a material is pulled, it stretches along the direction of the force. In contrast, an odd elastic material does not stretch -- it twists instead.

Twisting, Breaking, and Reforming

This kind of "odd" solid can even disintegrate on its own. When the rotating building blocks rub together strongly enough, the solid can fragment into many smaller spinning crystallites. Even more surprisingly, these fragments can later reassemble themselves into a coherent structure once again.




A research team led by Professor Dr. Zhi-Feng Huang from Wayne State University and Professor Lowen developed a multiscale theoretical model to describe the behavior of these odd crystals. Using this model, they performed simulations that revealed unexpected patterns and possible technological uses for these rotating materials.

Reversing the Rules of Crystal Growth

The team found that large crystals governed by transverse interactions tend to break down into smaller spinning units, while smaller crystals grow until reaching a specific critical size. This outcome runs counter to conventional crystal growth, where materials typically expand steadily under favorable conditions.

Professor Huang explains:"We have discovered a fundamental property of nature underlying this process which determines the relation between the size of the critical fragments and their rotation speed."

Study co-author Professor Dr. Raphael Wittkowski of the DWI -- Leibniz Institute for Interactive Materials and of RWTH Aachen University, adds: "We furthermore demonstrated how defects in the crystals exhibit dynamics of their own. The formation of such defects can be influenced from outside, which allows properties of the crystals to be specifically controlled with a view to usage applications."

"Our far-reaching theory encompasses all systems evidencing such transverse interactions. Conceivable applications range from colloid research to biology," declares co-author Dr. Michael te Vrugt, Assistant Professor at the University of Mainz.




Professor Lowen adds: "The model calculations indicate concrete application potential. The novel elastic properties of these new crystals could be exploited to invent new technical switching elements, for example."

Central vs. Transverse Forces

In physics, interactions such as gravity and the Coulomb force are known as central forces because they act along the line connecting the centers of two bodies. These forces cause objects to move toward or away from each other.

By contrast, transverse interactions are a recently discovered class of forces that act perpendicular to that central axis. This unusual alignment causes the bodies to start rotating around one another spontaneously -- a dynamic at the heart of these newly discovered rotating crystals.
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Brain fog during menopause? Here's what's really going on | ScienceDaily
Many women going through menopause report experiencing what they describe as "brain fog," a mix of forgetfulness, reduced focus, and mental fatigue. These symptoms are thought to stem in part from hormonal fluctuations that occur during this transition. To better understand the connection, researchers conducted a review of existing studies examining how menopause affects brain structure and its links to cognitive, emotional, and physical health. The findings from this review will be presented at the 2025 Annual Meeting of The Menopause Society, scheduled for October 21-25 in Orlando.


						
How Menopause Alters Brain Structure

Research has shown that menopause is accompanied by measurable structural changes in the brain. Several studies have identified decreases in gray matter volume in key regions such as the frontal and temporal cortices and the hippocampus, which play major roles in memory and decision-making. These reductions have been associated with declines in certain types of memory performance, including verbal and visuospatial abilities.

Other research has found that white matter hyperintensities -- bright spots visible on MRI scans that often indicate tissue damage -- are more common during menopause, particularly in women who experience early menopause or frequent hot flashes. These changes may result from reduced blood flow to the brain's white matter. The lesions are linked to a higher risk of neurological symptoms such as cognitive decline, balance problems, mood changes, and an increased likelihood of stroke and dementia.

Evidence of Brain Recovery and Hormonal Adaptation

Interestingly, some findings suggest that gray matter volume may partially recover after menopause, hinting at the brain's ability to adapt through neuroplasticity. Scientists have also observed higher estrogen receptor density during the menopause transition, which may reflect the brain's attempt to compensate for falling hormone levels. However, this increase has also been tied to weaker memory performance in some cases. Changes in blood vessel reactivity and energy metabolism within the brain further illustrate how menopause affects neural health and resilience.

Some evidence suggests a partial recovery of gray matter volume postmenopause, potentially reflecting compensatory neuroplastic processes. Additionally, elevated estrogen receptor density during the menopause transition may represent an adaptive response to declining hormone levels, although it has also been associated with poorer memory outcomes Alterations in cerebrovascular reactivity and brain energy metabolism further underscore the impact of menopause on neural integrity and functional resilience.




As part of a project carried out at the BRAVE Lab of the School of Behavioral and Brain Sciences at Ponce Health Sciences University (Puerto Rico), PhD-PSY students Angelica Rodriguez and Andrea Pereira conducted a bibliographical review under the supervision of Dr. Barbara Barros and Dr. Karla Martinez. Their work analyzed relevant scientific literature on menopause-related brain structural changes and how these alterations may contribute to menopause symptoms. More detailed results will be discussed at the 2025 Annual Meeting of The Menopause Society as part of the poster presentation entitled "Menopause and Brain Structural Changes: A bibliographic revision." Rodriguez, first author, will be presenting the poster at the meeting.

"This type of work highlights the need to continue exploring the relationship between the brain and menopause, particularly their connection with the cognitive, emotional, and behavioral symptoms women experience during this stage," says Angelica Rodriguez, PhD student in Psychology at Ponce Health Sciences University in Puerto Rico.

Building Toward Better Understanding and Treatment

"This study represents the cumulative body of scientific knowledge relative to structural changes that take place in the brain during menopause," says Dr. Stephanie Faubion, medical director for The Menopause Society. "These data will hopefully lead to a better understanding of the factors underlying some of the cognitive concerns experienced by women during the menopause transition so that we can ultimately identify effective therapies."
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Scientists say dimming the sun could spark global chaos | ScienceDaily
An idea once dismissed as science fiction -- cooling Earth by scattering sunlight-reflecting particles into the upper atmosphere -- is now being taken seriously by researchers. This proposed technique, called stratospheric aerosol injection (SAI), aims to offset global warming by mimicking the cooling effect of volcanic eruptions. Hundreds of scientific models have explored how it might work. Yet researchers at Columbia University caution that those models overlook how complex, uncertain, and potentially risky such an effort would be.


						
"Even when simulations of SAI in climate models are sophisticated, they're necessarily going to be idealized. Researchers model the perfect particles that are the perfect size. And in the simulation, they put exactly how much of them they want, where they want them. But when you start to consider where we actually are, compared to that idealized situation, it reveals a lot of the uncertainty in those predictions," says V. Faye McNeill, an atmospheric chemist and aerosol scientist at Columbia's Climate School and Columbia Engineering.

"There are a range of things that might happen if you try to do this -- and we're arguing that the range of possible outcomes is a lot wider than anybody has appreciated until now."

Exploring the Limits of Solar Geoengineering

In a study published in Scientific Reports, McNeill and her team examined the physical, political, and economic barriers that make SAI far more complicated in reality than in theory. They reviewed existing studies to understand how the results of SAI would depend on the details of how and where it is deployed. Key factors include the altitude and latitude of particle release, the time of year, and the total amount of material injected into the atmosphere.

Among these variables, latitude appears to have the greatest influence. SAI efforts concentrated near the poles, for example, could disrupt tropical monsoons, while releases near the equator might alter jet streams and interfere with global air circulation.

"It isn't just a matter of getting five teragrams of sulfur into the atmosphere. It matters where and when you do it," says McNeill. These variabilities suggest that, if SAI takes place, it should be done in a centralized, coordinated fashion. Given geopolitical realities, however, the researchers say that is unlikely.




Lessons From Volcanoes

Most climate models studying SAI assume the use of sulfate aerosols, similar to the compounds produced by volcanic eruptions. When Mount Pinatubo erupted in 1991, for instance, global temperatures dropped by nearly one degree Celsius for several years. That event is often cited as evidence that SAI could temporarily cool the planet.

But volcanic activity also highlights the risks. Pinatubo's eruption disrupted the Indian monsoon system, reduced rainfall across South Asia, and contributed to ozone depletion. Similar side effects could result from artificial sulfate releases, including acid rain and soil contamination. These concerns have pushed scientists to investigate other, potentially safer materials.

Searching for Better Materials

Proposed alternatives include minerals such as calcium carbonate, alpha alumina, rutile and anatase titania, cubic zirconia, and even diamond. While much attention has been paid to how well these materials might scatter sunlight, other essential questions -- such as their availability and practicality -- have been less explored.

"Scientists have discussed the use of aerosol candidates with little consideration of how practical limitations might limit your ability to actually inject massive amounts of them yearly," says Miranda Hack, an aerosol scientist at Columbia University and the new paper's lead author. "A lot of the materials that have been proposed are not particularly abundant."

Diamond, for instance, would perform well optically but is far too scarce and expensive to use. Cubic zirconia and rutile titania could meet demand in theory, but economic modeling by the Columbia team suggests production costs would skyrocket with increased demand. Only calcium carbonate and alpha alumina are abundant enough to be feasible at scale, yet both face serious technical problems during dispersion.




Small Particles, Big Problems

For SAI to work, particles must remain extremely small -- less than one micron in size. However, the mineral alternatives tend to clump together into larger aggregates. These larger clusters scatter sunlight less effectively and behave unpredictably in the atmosphere.

"Instead of having these perfect optical properties, you have something much worse. In comparison to sulfate, I don't think we would necessarily see the types of climate benefits that have been discussed," says Hack.

A Strategy Full of Uncertainty

According to the researchers, the many unknowns surrounding SAI -- from deployment logistics to material performance -- make the technique even more uncertain than previously believed. These challenges should be clearly acknowledged when policymakers and scientists discuss the future of solar geoengineering.

"It's all about risk trade-offs when you look at solar geoengineering," says Gernot Wagner, a climate economist at the Columbia Business School and a close collaborator with the Climate School. Given the messy realities of SAI, he says, "it isn't going to happen the way that 99 percent of these papers model."

The study also lists Daniel Steingart, co-director of the Columbia Electrochemical Energy Center, as a coauthor. Together, the team emphasizes that while SAI may seem like an attractive quick fix for global warming, the path to actually cooling the planet could be far more perilous and unpredictable than it appears.
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How just minutes of running can supercharge your health | ScienceDaily
Running offers a wide range of advantages for both body and mind. It can protect against disease, improve mood, and even slow down the body's natural aging process.


						
Yet about 31% of adults still don't get enough physical activity, including running. The most common reason people give is simple -- they don't have enough time.

That's where interval running comes in. It promises nearly all the same benefits of regular running, but in a fraction of the time.

What Is Interval Running?

Interval running is based on the principles of high-intensity interval training (HIIT), a workout style that alternates short bursts of intense effort with brief recovery periods. Although HIIT has existed for nearly a century, it became widely popular in the 1990s and 2000s through training methods like Tabata (20 seconds of intense movement followed by ten seconds of rest) and CrossFit (a demanding combination of cardio, gymnastics, and weightlifting).

In a typical HIIT workout, you might do 30 seconds of burpees at full effort, rest for 30 seconds, and repeat the sequence several times. The alternating pattern challenges the body to adapt and recover quickly, leading to major fitness improvements in less time.

This same approach can easily be applied to running for those who want to see results faster without spending hours on the road.




How to Apply HIIT Principles to Running

One simple example is the "10-20-30 method." This routine involves 30 seconds of walking or slow jogging, 20 seconds of running at a moderate pace, and a final 10 seconds of all-out sprinting.

Another option is the "fartlek" method (Swedish for "speed play"), which adds short sprints at random intervals during a jog. Instead of maintaining a steady pace, you mix in bursts of speed throughout your run, keeping things dynamic and fun.

The Science-Backed Benefits of Interval Running

Research consistently shows that HIIT-style running provides significant health improvements for the heart, metabolism, and body composition (how much fat the body stores and where it's located).

In studies involving overweight or obese participants, sprint intervals led to greater gains in cardiovascular fitness than steady-paced runs. Those who sprinted showed higher improvements in their VO2 max -- the measure of how much oxygen the body can use during intense activity.




Even people who already run regularly can benefit. In one 12-week study, runners who added HIIT sessions to their endurance training saw greater improvements in VO2 peak, another key measure of cardiovascular performance. Higher VO2 values are linked not only to better athletic ability but also to a lower risk of premature death.

Improved Metabolism and Fat-Burning Power

Studies also show that alternating bursts of running and walking can improve metabolic health more effectively than continuous exercise. Specifically, interval training enhances blood glucose control, which helps reduce the risk of developing type 2 diabetes.

Workouts like the 10-20-30 method also stimulate the mitochondria, the energy-producing parts of cells, more than steady exercise does. This leads to improved stamina, better blood pressure, and healthier cholesterol levels. It even helps lower "bad" cholesterol while reducing overall cardiovascular risk.

Both continuous and interval running can decrease visceral fat (the harmful fat stored around organs), but HIIT accomplishes it in less time. Just 18 minutes of sprint intervals, three times a week, can lead to noticeable health benefits.

Getting Started With Interval Running

If you're ready to try interval running, start small. When running outdoors, you can sprint between two lamp posts, then recover by walking or jogging to the next one. This simple approach is a classic form of fartlek training.

At the gym, you can replicate this using either a motorized or non-motorized treadmill. Many treadmills even have built-in interval programs that guide you through sprint and recovery periods. Walking intervals can also provide benefits for beginners or those easing back into exercise.

Sprints can last anywhere from a few seconds to two minutes. To maximize results, aim to push your heart rate to around 90% of your maximum effort during the intense intervals, then allow yourself enough time to recover before the next one.

Build Up Gradually and Stay Safe

Like any fitness plan, interval running should be introduced gradually. If you've been inactive for a long period, jumping straight into intense workouts can increase the risk of injury or strain.

It's also wise to check with your doctor before beginning a new exercise routine, especially if you have health conditions. For example, people with diabetes should know that HIIT can cause temporary increases in blood sugar, so consulting a healthcare professional is important before starting.

A practical starting point is to include a few sprints in your next run -- anywhere from several seconds to a full minute. Over two to three months, you're likely to see measurable improvements in stamina and health.

If sprints feel too challenging at first, try the 10-20-30 method or "Jeffing" (alternating periods of running and walking). Even a small increase in running intensity now and then can lead to significant long-term fitness gains.

Small Effort, Big Results

Interval running proves that fitness doesn't have to demand hours of dedication. By combining short bursts of effort with brief recovery periods, you can boost cardiovascular health, strengthen metabolism, and burn fat more efficiently -- all in a fraction of the time.
[image: The Conversation]
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This simple neck measurement might reveal hidden heart risks | ScienceDaily
For decades, doctors have depended on indicators such as body mass index (BMI) and waist-to-hip ratio to gauge a person's risk for chronic disease. But researchers are now turning their attention to a different, often-overlooked measurement: neck circumference.


						
While a thick neck may suggest physical power, like that of athletes in contact sports, research indicates it could also be a marker of hidden health risks.

Why Neck Size Matters

BMI calculates body fat by comparing weight to height, but it doesn't always paint an accurate picture. A muscular athlete may register a high BMI without carrying excess fat. This is where measuring neck size can offer additional clues about what's happening inside the body.

Studies have found that individuals with larger necks relative to their body size are more likely to develop serious health issues. The reason lies in fat distribution -- particularly in the upper body.

Fat stored around the upper torso releases fatty acids into the bloodstream, which can interfere with how the body regulates cholesterol, blood sugar, and heart rhythm. In effect, neck circumference acts as a visible indicator of visceral fat, the harmful kind that accumulates around internal organs.

The Link to Heart Disease and Other Conditions

Evidence connecting neck size to health outcomes is compelling. People with thicker necks show higher rates of cardiovascular diseases, including hypertension, atrial fibrillation, and heart failure.




Atrial fibrillation is of particular concern because it causes irregular heartbeats and erratic blood flow, raising the risk of blood clots and stroke. Over time, this irregular rhythm can strain the heart and lead to failure.

Neck circumference is also tied to coronary heart disease, where narrowed arteries reduce the flow of oxygen-rich blood to the heart.

More Than Just Heart Health

The risks don't stop at cardiovascular problems. Larger neck size is associated with a greater likelihood of developing type 2 diabetes and gestational diabetes, both of which can lead to long-term complications such as nerve damage, vision loss, and limb amputation.

Sleep disorders are another major concern. A thicker neck is a known risk factor for obstructive sleep apnea, a condition in which breathing repeatedly stops and starts during sleep. This not only leads to severe daytime fatigue but also places additional stress on the heart and blood vessels. People with sleep apnea are also more prone to accidents caused by exhaustion.

When Neck Size Becomes a Warning

So, how big is too big? Research suggests that men with a neck circumference of 17 inches (43 cm) or more, and women with 14 inches (35.5 cm) or more, face elevated health risks.




Perhaps most surprising, these dangers are not limited to people who are overweight. Even individuals with a normal BMI may be at risk if their neck measurements exceed these thresholds. For every additional centimeter beyond that range, the likelihood of hospitalization and early death increases.

Taking Action

If your neck measurement falls above these levels, there's no reason for alarm, but it's worth noting. Neck size represents only one piece of your overall health profile, yet it can reveal important information that other metrics might overlook.

The positive news is that neck circumference can change with lifestyle improvements. Regular cardiovascular exercise, strength training, and sufficient sleep all contribute to better metabolic health. Eating a diet rich in vegetables, fruits, and pulses supports weight management and reduces unhealthy fat storage.

How to Measure Your Neck

Checking your neck size is simple. Use a flexible tape measure and wrap it around the narrowest part of your neck, keeping the tape snug but not tight. The process takes only a few seconds.

A Simple Measurement With Big Meaning

This quick check can highlight potential risks that traditional metrics might miss. While neck circumference shouldn't replace established health assessments, it provides a valuable, easy-to-use tool for understanding cardiovascular and metabolic health.

In our search for better ways to predict and prevent disease, it turns out some of the most revealing clues are right in front of us. Your neck may be quietly reflecting more about your health than you think -- and it's worth paying attention.
[image: The Conversation]
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Bird flu hiding in cheese? The surprising new discovery | ScienceDaily
Cheese made from contaminated raw milk was found to contain infectious avian influenza virus, raising potential health concerns for consumers, according to new research. The study also found that no virus was detected in samples of raw milk cheese with high acidity. Feta cheese, which is naturally more acidic, served as an example of this safer variety.


						
The findings were published on October 8 in Nature Medicine.

Tracking How the H5N1 Virus Behaves in Cheese

"In this study, we were specifically looking at the stability or persistence of highly pathogenic avian influenza H5N1 in raw milk cheese products," said senior author Diego Diel, professor of virology in the Department of Population Medicine and Diagnostic Sciences and director of the Virology Laboratory at the Animal Health Diagnostic Center (AHDC), all in the College of Veterinary Medicine (CVM).

"This research was initiated due to previous work demonstrating high levels of virus shedding in milk from infected cows and the fact that we have previously shown that the virus survives in refrigerated raw milk for extended periods of time," he said.

Virus Survived Twice as Long as Expected

Under Food and Drug Administration guidelines, raw milk cheese must be aged for at least 60 days at or above 35 degrees Fahrenheit. This process helps reduce moisture and destroy harmful bacteria that may be present in unpasteurized milk. However, the researchers detected infectious H5N1 virus after 120 days of aging at 39 degrees Fahrenheit, suggesting that the standard aging period may not fully eliminate viral contamination.




Acidity Plays a Key Role in Cheese Safety

A pH level below 7 is considered acidic. Most cheeses have a pH between 5.4 (as in cheddar) and 7 (as in camembert). Some, like feta, can be as low as 4.6 or even lower.

When the pH of raw milk cheese was between 5.8 and 6.6, the virus remained viable. No virus was detected in cheeses with a pH of 5 or below. The results highlight acidity as a key factor in inactivating the pathogen during cheesemaking.

Reducing Contamination Risks

According to Diel, steps to prevent contamination could include testing milk before cheesemaking and using only virus-free milk. Another option is to heat milk to sub-pasteurization temperatures, which could inactivate the virus while maintaining the raw milk cheese characteristics valued by artisanal producers.

Nicole Martin, study co-author and assistant research professor in dairy foods microbiology, emphasized the importance of this work: "The work we've done on H5N1 is critical to providing practical, timely, data-driven knowledge and recommendations to the dairy industry in the face of this outbreak that has affected a large proportion of the milk supply in the U.S., and it allows raw milk cheese makers to reduce risk."

Animal Tests Shed Light on Transmission




The study also included an animal experiment using ferrets, which are highly susceptible to H5N1. The animals were fed contaminated raw milk and raw milk cheese from the study. Some ferrets that drank the raw milk became infected, but those that ate the raw milk cheese did not.

Diel suggested that the difference may relate to how the virus interacts with the body. The fluid consistency of milk may allow the virus to make greater contact with mucous membranes in the throat, while cheese likely provides less exposure time for infection to begin.

Testing Cheese Samples for the Virus

To further examine virus stability, the team created small 5-gram experimental cheeses in the lab using raw milk spiked with H5N1. They also analyzed commercial cheese samples submitted to Cornell by FDA officials who suspected contamination.

"All four samples of company-made cheddar that we received tested positive for H5N1," Diel said.

Understanding How Acidity Is Created

Cheese becomes acidic either through direct acidification or by adding lactic acid-producing bacteria that convert milk sugars into lactic acid. "This acid drops the pH of the milk and depending on how far this fermentation is allowed to proceed determines how low the pH goes," Martin said.

The researchers used direct acidification in their experiments, adding lactic acid to H5N1-spiked milk to produce cheeses with varying levels of acidity for testing.

Research Collaboration and Support

Mohammed Nooruzzaman, an assistant research professor in the Department of Population Medicine and Diagnostic Sciences (CVM), is the paper's first author. Co-authors include postdoctoral associate Pablo Sebastian Britto de Oliveira; research associate Salman Butt; Samuel D. Alcaine, associate professor of food science (CALS); and Stephen Walker at the FDA's Office of Dairy and Seafood Safety.

The study was supported by the FDA and the New York State Department of Agriculture and Markets.
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Feeling stressed? Science finds a simple way to take back control | ScienceDaily
A tight work deadline, a clogged toilet, or a disagreement with a loved one can make an ordinary day feel overwhelming. When several of these small frustrations build up, stress can quickly escalate. But according to new research that includes scientists from Penn State, simply feeling more in control might help make those everyday challenges easier to handle.


						
The study found that on days when people felt they had greater control over their stressors, they were 62% more likely to take action -- such as calling a plumber or addressing a difficult conversation -- to solve the problem. This effect became even stronger with age. The results suggest that a person's sense of control can serve as an important psychological resource that can be strengthened over time to help manage stress and improve health outcomes.

The findings were published in the journal Communications Psychology.

Small Boosts, Big Benefits

"This research shows that even small boosts in how much control people feel they have over everyday hassles make it more likely that those hassles actually get resolved," said David Almeida, professor of human development and family studies at Penn State and senior author on the paper. "Learning to find and act on these pockets of control in daily life may not only reduce stress but also support long-term health and well-being."

Previous work led by Almeida has shown that stress responses fluctuate over time and that even minor daily inconveniences can affect health when they accumulate. Actively resolving stressors -- such as clearing up an argument -- is a key part of processing stress and allows emotions to settle more quickly.

Measuring How Control Affects Stress

In this new study, the researchers wanted to know whether a sense of personal control -- how much people feel they can influence their daily challenges -- affects whether a stressor gets resolved. For instance, does believing you can fix a billing mistake make you more likely to call the company? The team also examined what influences that sense of control, including the type of stress, how often stressors occur, and socioeconomic conditions.




"If perceived stressor control promotes stress resolution, can we leverage that as a modifiable resource to influence stressor resolution and therefore our emotional health and well-being?" asked lead author Dakota Witzel, who was a postdoctoral scholar at the Center for Healthy Aging at Penn State during the time of the research and is now an assistant professor at South Dakota State University.

Tracking Daily Stress Over a Decade

The researchers analyzed data from more than 1,700 adults who took part in the National Study of Daily Experiences, part of the long-running Midlife in the United States Survey (MIDUS), a national study on health and well-being. For eight consecutive days, participants reported any daily stressors they experienced within the previous 24 hours and whether each stressor was resolved by the end of the day. Common sources of stress included interpersonal tensions (arguments or avoided arguments), home or work overload, and "network stress" -- problems affecting friends or family that still caused distress for the participant.

Participants also rated how much control they felt over each stressor on a four-point scale (none, a little, some, or a lot of control). The same survey was repeated with these participants 10 years later to see whether the connection between perceived control and stress resolution changed with time.

Control Levels Fluctuate From Day to Day

Results showed that people's sense of control can shift greatly from one day to the next. In other words, feeling in control is not a fixed personal trait -- it's a daily perception that varies depending on circumstances.




Across all ages, on days when people felt more in control than usual -- for instance, feeling "some" control instead of "a little" -- they were significantly more likely to resolve the stressor. This pattern held true regardless of the stressor's type or intensity.

Interestingly, the connection grew stronger with age. Early in the study, participants who felt a higher-than-usual level of control were 61% more likely to resolve their stressors that day. A decade later, the same boost in perceived control raised that likelihood to 65%.

"This work also begins to show that as we get older, not only do we have more control but that control helps us get better at handling stress," Witzel said.

Building a Sense of Control

The findings suggest that perceived control can serve as a key tool for reducing daily stress.

"It's encouraging news that daily control isn't fixed. It can be strengthened through practical strategies such as setting priorities or reframing what's within reach," Almeida said. "We need to figure out how we can create the context and setting to allow people to feel more control."

Practical ways to build control include focusing on what's within reach, breaking large challenges into smaller steps, and using time blocking or lists to track progress. These small wins can create momentum and reduce stress. Asking for help or delegating tasks can also boost the sense of support and control. Ending each day with a short reflection may help people prepare mentally for the next day.

What's Next for the Research

The team plans to keep studying how perceived control interacts with long-term or chronic stress.

"In this study, we're talking about daily stressors, the minor inconveniences that occur throughout the day, but there's also chronic stress where people are continually impacted by stressors again and again," Witzel said. "Exploring the idea of whether resolution can be a mechanism that decreases the effect of chronic stress is an interesting area to explore."

Eric Cerino, associate professor at Northern Arizona University, is co-lead author of the paper. Other authors on the paper include Robert Stawski, professor, Utah State University; Gillian Porter, assistant clinical professor, Raechel Livingston, research coordinator, and Amanda Black from Northern Arizona University; Jonathan Rush, assistant professor, University of Victoria; Jacqueline Mogle, RTI Health Solutions; Susan Charles, professor, University of California, Irvine; and Jennifer Piazza, professor, California State University, Fullerton.

Funding from the National Institute of Aging and the National Institute on Minority Health and Health Disparities supported this work.
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Scientists create LED light that kills cancer cells without harming healthy ones | ScienceDaily
Scientists have developed a promising cancer therapy that uses LED light and ultra-thin flakes of tin to eliminate cancer cells while protecting healthy tissue. Unlike traditional chemotherapy and other invasive treatments, this new method avoids the painful side effects patients often endure.


						
The breakthrough comes from a partnership between The University of Texas at Austin and the University of Porto in Portugal, made possible through the UT Austin Portugal Program. The collaboration aims to make light-based cancer therapies more accessible and affordable. Current versions of these treatments rely on expensive materials, specialized lab setups, and powerful lasers that can sometimes damage surrounding tissue. By switching to LEDs and introducing tin-based "SnOx nanoflakes" ("Sn" is the chemical symbol for tin), the researchers have created a safer and potentially low-cost alternative.

LED Light and Nanoflakes Team Up Against Cancer

"Our goal was to create a treatment that is not only effective but also safe and accessible," said Jean Anne Incorvia, a professor in the Cockrell School of Engineering's Chandra Family Department of Electrical and Computer Engineering and one of the leaders on the project. "With the combination of LED light and SnOx nanoflakes, we've developed a method to precisely target cancer cells while leaving healthy cells untouched."

In a recent study published in ACS Nano, the approach proved highly effective against both colorectal and skin cancer cells. After only 30 minutes of exposure, the LED-driven treatment destroyed up to 92% of skin cancer cells and 50% of colorectal cancer cells, while leaving healthy human skin cells unharmed. The results highlight the therapy's precision and safety.

A Safer Alternative to Conventional Cancer Treatments

Cancer remains the second-leading cause of death worldwide, and many existing treatments come with severe side effects. Scientists across the globe are exploring new methods to make therapies safer and more targeted. One of the most promising is near-infrared photothermal therapy, which uses light to heat and destroy cancer cells without the need for surgery or toxic drugs. This principle forms the foundation of the UT Austin-Portugal team's research.




Having shown strong early results, the researchers are now focused on understanding how light and heat interact in the process and on testing other materials that might enhance the treatment. They also plan to design practical medical devices that can deliver the therapy directly to patients.

Bringing Light-Based Cancer Care to Patients

"Our ultimate goal is to make this technology available to patients everywhere, especially places where access to specialized equipment is limited, with fewer side effects and lower cost," said Artur Pinto, a researcher at the Faculty of Engineering of the University of Porto and lead researcher of the project in Portugal. "For skin cancers in particular, we envision that one day, treatment could move from the hospital to the patient's home. A portable device could be placed on the skin after surgery to irradiate and destroy any remaining cancer cells, reducing the risk of recurrence."

Incorvia and Pinto first teamed up through the UT Austin Portugal Program in 2021. Since then, they have exchanged visits between Texas and Portugal and combined their expertise to explore how two-dimensional materials can be used to advance cancer therapies.

Expanding the Research Frontier

Building on their success, the team recently received additional funding through the UT Austin Portugal Program to create an implant for breast cancer patients using the same LED and nanoflake technology. Their continued collaboration could pave the way for more personalized, affordable, and pain-free cancer treatments in the near future.

Other co-authors of the article are: Ph.D. student Hui-Ping Chang (led development of the nanoflakes) and undergraduate student Eva Nance of The University of Texas at Austin; Filipa A.L.S. Silva (performed biological characterization), Susana G. Santos (supervised the work) and professor Fernao Magalhaes (contributed to securing funding) of Faculty of Engineering of the University of Porto; and Jose R. Fernandes of the University of Tras-os-Montes and Alto Douro, who developed the LED systems.

The UT Austin Portugal Program is a long-standing science and technology partnership between UT and the Portuguese Foundation of Science and Technology (FCT). Portugal has similar partnerships with two other U.S. universities -- the Massachusetts Institute of Technology and Carnegie Mellon University -- and its 17-year collaboration with UT was recently renewed for another five years.
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Scientists detect hidden brain damage years before MS symptoms | ScienceDaily
By the time most people begin seeking help for multiple sclerosis (MS), the disease has already been quietly injuring the brain for years. Until recently, scientists were uncertain which cells were affected first or when the damage actually started.


						
Tracking the Disease's Earliest Attacks

Researchers at UC San Francisco have now provided the most detailed timeline yet by analyzing thousands of proteins circulating in the blood. Their findings show that the immune system begins attacking the brain's protective myelin sheath -- the fatty covering that insulates nerve fibers -- much earlier than scientists once believed.

The team measured fragments of myelin and other molecules left behind by immune attacks, along with the chemical signals that drive the immune system's response. This work allowed them to outline, for the first time, the chain of biological events that ultimately leads to the onset of MS.

The discovery opens the door to earlier diagnosis and, in the future, may make prevention possible.

The Body's Early Warning Signs

The research showed that MS first targets the myelin sheath. About a year later, evidence of damage to the underlying nerve fibers themselves begins to appear.




Among the immune-related proteins that rose during this initial stage, one stood out: IL-3. This molecule plays a central role in the early disease phase, when the central nervous system is already taking significant damage even though patients do not yet experience symptoms. IL-3 helps recruit immune cells into the brain and spinal cord, where they begin attacking nerve tissue.

"We think our work opens numerous opportunities for diagnosing, monitoring, and possibility treating MS," said Ahmed Abdelhak, MD, assistant professor of Neurology at UCSF, and the first and co-lead author of the paper, which was published in Nature Medicine on Oct. 20. "It could be a gamechanger for how we understand and manage this disease."

Following Blood Clues Years Before Diagnosis

The researchers analyzed more than 5,000 different proteins in blood samples from 134 individuals who eventually developed MS. These samples came from the U.S. Department of Defense Serum Repository, which stores blood from military applicants. Because the repository holds samples for decades, scientists were able to examine blood drawn years before these individuals were diagnosed.

Seven years prior to diagnosis, the researchers detected a spike in a protein known as MOG (myelin oligodendrocyte glycoprotein), which signals damage to the myelin insulation around nerve fibers. Roughly a year later, they observed a rise in neurofilament light chain, a marker of injury to the nerve fibers themselves.

During this same window, IL-3 and several related immune proteins appeared in the bloodstream, indicating that an immune assault was already underway.




Building the Foundation for a Predictive Blood Test

In total, the team identified about 50 proteins that could serve as early indicators of MS. They have since filed a patent application for a diagnostic blood test based on the 21 most reliable markers.

Ari Green, MD, chief of the Division of Neuroimmunology and Glial Biology in the UCSF Department of Neurology and senior author of the study, said the findings could reshape how doctors approach prevention and treatment.

"We now know that MS starts way earlier than the clinical onset, creating the real possibility that we could someday prevent MS -- or at least use our understanding to protect people from further injury."

Authors: Other UCSF authors are Gabriel Cerono, MD, Kiarra Ning, John Boscardin, PhD, The UCSF ORIGINS Study, Christian Cordano, MD, PhD, Asritha Tubati, Camille Fouassier, Eric D. Chow, PhD, Refujia Gomez, Adam Santaniello, Kelsey C. Zorn, MHS, Jill A. Hollenbach, PhD, MPH, Jorge R. Oksenberg, PhD, Bruce A.C. Cree, MD, PhD, MAS, Stephen L. Hauser, MD, Jonah R. Chan, PhD, Sergio E. Baranzini, PhD, Michael R. Wilson, MD, and Ari J. Green, MD. For all authors, see the paper.

Funding: This work was funded in part by the Department of Defense (HT94252310499), the National Institutes of Health (R01 NS105741 R01AG062562 R01AG038791, 1S10OD028511-01, R35NS111644, the Valhalla Foundation, the National MS Society, the Westridge Foundation, the National Multiple Sclerosis Society (RFA-2104-37504, SI-2001-35751), the Water Cove Charitable Foundation, Tim and Laura O'Shaughnessy, and the Littera Family. For all funding and disclosures, see the paper.
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Scientists just found hidden life thriving beneath the Arctic ice | ScienceDaily
The rapid loss of sea ice in the Arctic Ocean is often seen as an environmental catastrophe. Yet researchers have found that the same melting process could help sustain life in unexpected ways. As the ice retreats, it creates conditions that encourage the growth of algae, the foundation of the Arctic's marine food web.


						
Algae form the base of most ocean ecosystems, but they depend on nitrogen to grow -- and nitrogen is scarce in Arctic waters. Now, an international team led by the University of Copenhagen has discovered that more nitrogen may become available than scientists once believed. This shift could reshape the future of marine life in the region and influence how much carbon the ocean can absorb.

A Hidden Source of Nitrogen Beneath the Ice

The study is the first to confirm that nitrogen fixation -- a process in which certain bacteria transform nitrogen gas (N2) dissolved in seawater into ammonium -- occurs beneath Arctic sea ice, even in its most remote and central areas. Ammonium not only helps these bacteria thrive but also nourishes algae and, by extension, the creatures that depend on them.

"Until now, it was believed that nitrogen fixation could not take place under the sea ice because it was assumed that the living conditions for the organisms that perform nitrogen fixation were too poor. We were wrong," says Lisa W. von Friesen, lead author of the study and former PhD student at the Department of Biology.

Less Ice, More Life

Unlike most other oceans where cyanobacteria dominate nitrogen fixation, the Arctic Ocean relies on an entirely different group of bacteria known as non-cyanobacteria. The researchers found the highest nitrogen fixation rates along the ice edge -- where melting is most intense. While these bacteria can operate beneath the ice, they flourish along the melting boundary. As climate change accelerates ice retreat, this expanding melt zone could allow more nitrogen to enter the ecosystem.




"In other words, the amount of available nitrogen in the Arctic Ocean has likely been underestimated, both today and for future projections. This could mean that the potential for algae production has also been underestimated as climate change continues to reduce the sea ice cover," says von Friesen.

"Because algae are the primary food source for small animals such as planktonic crustaceans, which in turn are eaten by small fish, more algae can end up affecting the entire food chain," she adds.

Could This Help the Planet Absorb More CO2?

This new nitrogen source could also influence how much carbon dioxide the Arctic Ocean takes in. More algae mean more photosynthesis, which enables the ocean to capture greater amounts of CO2.

"For the climate and the environment, this is likely good news. If algae production increases, the Arctic Ocean will absorb more CO2 because more CO2 will be bound in algae biomass. But biological systems are very complex, so it is hard to make firm predictions, because other mechanisms may pull in the opposite direction," explains Lasse Riemann, professor at the Department of Biology and senior author of the study.

The researchers emphasize that nitrogen fixation should now be considered in models predicting the Arctic's future. "We do not yet know whether the net effect will be beneficial for the climate. But it is clear that we should include an important process such as nitrogen fixation in the equation when we try to predict what will happen to the Arctic Ocean in the coming decades as sea ice declines," adds Riemann.




How Nitrogen Fixation Works

In the Arctic, non-cyanobacteria perform nitrogen fixation. These microorganisms consume dissolved organic matter -- often released by algae -- and in turn, produce fixed nitrogen that promotes further algal growth. This exchange creates a small but vital nutrient loop beneath the ice.

Algae play a double role in the ecosystem: they are both the starting point of the marine food chain and natural absorbers of CO2. As they grow, they pull carbon dioxide from the air, which can later sink to the ocean floor as part of their biomass.

Behind the Discovery

The study, published in Communications Earth & Environment, involved scientists from the University of Copenhagen (Denmark), Linnaeus University (Sweden), Alfred Wegener Institute (Germany), Aix Marseille University (France), National Oceanography Centre (United Kingdom), Max Planck Institute for Chemistry (Germany), Stockholm University (Sweden), and the Swedish University of Agricultural Sciences (Sweden).

Their findings are based on two major research expeditions aboard the icebreakers IB Oden and RV Polarstern. Samples and measurements were collected at 13 sites across the central Arctic Ocean, including regions off northeast Greenland and north of Svalbard.
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Eating ultra-processed foods may rewire the brain and drive overeating | ScienceDaily
An international team of scientists has analyzed brain scans from around 30,000 participants and found striking connections between the frequent consumption of ultra-processed foods (UPFs) and measurable differences in brain structure. These differences could be part of a feedback loop that promotes overeating and food addiction.


						
"Our findings suggest that higher consumption of ultra-processed foods is associated with differences in the brain. These associations could be linked to behavioral patterns such as overeating, though causal relationships cannot be confirmed by our study. The observed associations are not solely explained by inflammation or obesity; ingredients and additives typical to UPFs, such as emulsifiers may also play a role, although this requires further longitudinal or experimental evidence," explains the study's shared first author, Arsene Kanyamibwa from the University of Helsinki.

Processed vs. Ultra-Processed: Understanding the Difference 

Not all processed foods are harmful. Many processed items, especially those based on plants, are beneficial parts of a balanced diet. However, ultra-processed foods -- those containing industrial additives and chemically altered ingredients -- raise significant health concerns.

"In particular, processed foods of plant origin, such as frozen vegetables, can be recommended. Another good example of the benefits of processing is the pasteurization of milk. In contrast, foods high in chemically modified ingredients and additives, such as processed meat products, are problematic."

Implications for Diet and Public Health 

Kanyamibwa highlights how emerging research like this can influence both personal food choices and public health policy.

"Given the growing body of evidence, reducing ultra-processed food intake and strengthening regulatory standards in food manufacturing may be crucial steps toward ensuring better public health outcomes," Kanyamibwa asserts.

The investigation drew on data from the UK Biobank, a large-scale health database including middle-aged participants from across the United Kingdom. The research was carried out through a collaboration between the University of Helsinki and McGill University's Montreal Neurological Institute, combining expertise in nutrition, neuroscience, and imaging analysis to explore how modern diets may be influencing the human brain.
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Scientists find immune drug that could halt skin cancer's deadly spread | ScienceDaily
A major clinical study by the ECOG-ACRIN Cancer Research Group (ECOG-ACRIN) has found that an immune-based cancer drug may help reduce the spread of Merkel cell carcinoma, a rare but aggressive type of skin cancer, when used soon after surgery. The phase 3 STAMP trial (EA6174) tested pembrolizumab, a therapy that activates the body's immune system to find and destroy cancer cells. While the treatment did not significantly lower the overall risk of recurrence, it did appear to reduce the likelihood of cancer spreading to distant organs -- a key secondary goal of the research.


						
Pembrolizumab Trial Results Show Reduced Risk of Cancer Spread

The randomized phase 3 STAMP trial is the largest study so far to evaluate pembrolizumab as adjuvant therapy for Merkel cell carcinoma after tumor removal. After two years, 73% of patients who received pembrolizumab remained free of cancer, compared with 66% in the group that did not receive the drug. Although this difference was not statistically significant, those treated with pembrolizumab had a 42% lower chance of developing distant metastases, meaning cancer that spread to areas such as the liver, lungs, or bones.

Expert View: "Much-Needed Good News" for Patients

"The STAMP trial provides the first evidence that immunotherapy with pembrolizumab after surgery may help people with Merkel cell carcinoma by preventing their cancer from returning in organs considered distant from the site of the original disease," said lead investigator Janice M. Mehnert, MD, co-chair of the ECOG-ACRIN Melanoma Committee and director of Melanoma and Cutaneous Medical Oncology at NYU Langone Health's Perlmutter Cancer Center. "This is much-needed good news for people who are living with the highly aggressive cancer that is Merkel cell carcinoma," Dr. Mehnert added.

Understanding Merkel Cell Carcinoma

Merkel cell carcinoma is a fast-developing cancer that starts in the skin's touch-sensing cells and often appears as a firm, painless lump on areas frequently exposed to sunlight. Although skin cancer is the most common type of cancer in the United States, Merkel cell carcinoma -- also known as neuroendocrine carcinoma of the skin -- is extremely rare, affecting no more than three in one million people each year. It is highly aggressive, with fewer than half of patients surviving five years after diagnosis.




Large-Scale Collaboration Enables Rare Cancer Study

The STAMP trial (NCT03712605) enrolled 293 patients between 2018 and 2023, all of whom had undergone surgery to remove their tumors. Of these, 147 patients were randomly assigned to receive pembrolizumab infusions following surgery, while 146 were monitored without additional drug treatment. Some participants also received radiation therapy as recommended by their doctors.

Because Merkel cell carcinoma is so uncommon, Dr. Mehnert noted that national collaboration was crucial to make the study possible. With support from the National Cancer Institute (NCI), part of the National Institutes of Health (NIH), ECOG-ACRIN conducted the trial through the NCI's National Clinical Trials Network, involving more than 500 hospitals and cancer centers across the country.

How Pembrolizumab Works

Pembrolizumab belongs to a class of immunotherapies known as PD-1 inhibitors. It works by blocking the PD-1 receptor, a protein cancer cells use to hide from immune system attack. By interrupting this process, pembrolizumab helps immune cells recognize and destroy cancer cells more effectively. The U.S. Food and Drug Administration has already approved pembrolizumab (brand name KEYTRUDA) to treat recurrent locally advanced or metastatic Merkel cell carcinoma.

Overall survival, the other co-primary endpoint of the trial, continues to be followed and will be reported at a later date.

Dr. Mehnert will present the trial at the European Society for Medical Oncology (ESMO) 2025 Congress on Monday, October 20 in Berlin, Germany.
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Tiny AI-powered eye implant helps the blind see again | ScienceDaily
People who had lost their sight have regained the ability to read after receiving an innovative electronic eye implant paired with augmented-reality glasses, according to a clinical trial involving researchers from UCL (University College London) and Moorfields Eye Hospital.


						
Published in The New England Journal of Medicine, the European trial reported that 84% of participants could once again recognize letters, numbers, and words using prosthetic vision in an eye that had previously gone blind due to geographic atrophy caused by dry age-related macular degeneration (AMD), a currently untreatable condition.

Participants treated with the device were able to read an average of five lines on a standard vision chart. Before surgery, several could not even distinguish the chart at all.

Breakthrough Study and Participants

The study enrolled 38 patients across 17 hospitals in five countries, testing a pioneering implant known as PRIMA. Moorfields Eye Hospital served as the only UK site. All participants had completely lost central vision in the treated eye before receiving the implant.

Dry AMD gradually destroys the light-sensitive cells of the macula, eroding central vision over time. In its advanced stage, called geographic atrophy (GA), the degeneration can lead to total blindness in the affected eye as the central macula deteriorates. Around 5 million people worldwide live with GA, for which no treatment currently exists. Those enrolled in the study retained only peripheral vision.

This implant is the first of its kind capable of restoring the ability to read letters, numbers, and words through an eye that had lost its sight.




A New Era of Artificial Vision

Mr. Mahi Muqit, associate professor at the UCL Institute of Ophthalmology and senior vitreoretinal consultant at Moorfields Eye Hospital, led the UK arm of the trial. He said: "In the history of artificial vision, this represents a new era. Blind patients are actually able to have meaningful central vision restoration, which has never been done before.

"Getting back the ability to read is a major improvement in their quality of life, lifts their mood and helps to restore their confidence and independence. The PRIMA chip operation can safely be performed by any trained vitreoretinal surgeon in under two hours -- that is key for allowing all blind patients to have access to this new medical therapy for GA in dry AMD."

How the PRIMA Implant Works

The procedure begins with a vitrectomy, where the eye's vitreous gel is removed from between the lens and the retina. The surgeon then inserts a microchip shaped like a SIM card, only 2mm by 2mm, beneath the central retina through a small opening.

After surgery, patients use augmented-reality glasses equipped with a video camera linked to a pocket-sized computer with a zoom feature worn at the waist.




About a month after surgery, once the eye has healed, the implant is activated. The glasses' camera captures visual scenes and projects them as an infra-red beam across the chip. Artificial intelligence (AI) algorithms in the computer process this data and convert it into electrical signals, which travel through retinal and optic nerve cells to the brain. The brain interprets these signals as images, allowing patients to perceive vision.

With training, patients learn to scan text using the glasses and adjust the zoom to read. Each participant underwent several months of rehabilitation to interpret these new signals and regain reading skills.

No participant experienced a decline in their remaining peripheral vision. The results pave the way for regulatory approval of the device and broader clinical use.

Patient Story: Seeing Words Again

Sheila Irvine, one of Moorfields' patients on the trial who was diagnosed with age-related macular degeneration, said: "I wanted to take part in research to help future generations, and my optician suggested I get in touch with Moorfields. Before receiving the implant, it was like having two black discs in my eyes, with the outside distorted.

"I was an avid bookworm, and I wanted that back. I was nervous, excited, all those things. There was no pain during the operation, but you're still aware of what's happening. It's a new way of looking through your eyes, and it was dead exciting when I began seeing a letter. It's not simple, learning to read again, but the more hours I put in, the more I pick up.

"The team at Moorfields has given me challenges, like 'Look at your prescription', which is always tiny. I like stretching myself, trying to look at the little writing on tins, doing crosswords.

"It's made a big difference. Reading takes you into another world, I'm definitely more optimistic now."

The global trial was led by Dr. Frank Holz of the University of Bonn, with participants from the UK, France, Italy and the Netherlands.

The PRIMA System device used in this operation is being developed by Science Corporation (science.xyz), which develops brain-computer interfaces and neural engineering.

More About the Device

The device is a novel wireless subretinal photovoltaic implant paired with specialised glasses that project near-infrared light to the implant, which acts like a miniature solar panel.

It is 30 micrometers/microns (0.03mm) thick, about half the thickness of a human hair.

A zoom feature gives patients the ability to magnify letters. It is implanted in the subretinal layer, under the retinal cells that have died. Until the glasses and waistband computer are turned on, the implant has no visual stimulus or signal to pass through to the brain.

In addition to practicing their reading and attending regular training, patients on the trial were encouraged to explore ways of using the device. Sheila chose to learn to do puzzles and crosswords while one of the French patients used them to help navigate the Paris Metro -- both tasks being more complex than reading alone.

Further quotes from Mr. Mahi Muqit, UCL and Moorfields clinical researcher:

"My feeling is that the door is open for medical devices in this area, because there is no treatment currently licensed for dry AMD -- it doesn't exist.

"I think it's something that, in future, could be used to treat multiple eye conditions.

"The rehabilitation process is key to these devices. It's not like you're popping a chip in the eye and then you can see again. You need to learn to use this type of vision.

"These are elderly patients who were no longer able to read, write or recognize faces due to lost vision. They couldn't even see the vision chart before. They've gone from being in darkness to being able to start using their vision again, and studies have shown that reading is one of the things patients with progressive vision loss miss most."
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Are cancer surgeries removing the body's secret weapon against cancer? | ScienceDaily
A research group led by the Peter Doherty Institute for Infection and Immunity (Doherty Institute) has uncovered new details about how lymph nodes help the body fight persistent infections and cancer by coordinating key immune cell activity.


						
Published in two Nature Immunology papers, the findings show that lymph nodes create the ideal setting for stem-like T cells -- an essential type of immune cell -- to survive, multiply, and generate the "killer" T cells that target viruses and tumors. In contrast, other immune organs like the spleen do not support these processes as effectively, highlighting the lymph nodes' importance for strong immune defenses and successful immunotherapy.

According to Professor Axel Kallies, Laboratory Head at the Doherty Institute and senior author of both studies, these discoveries could reshape approaches to cancer treatment.

"Lymph nodes aren't just passive waiting rooms for immune cells, they actively train and educate T cells, and send them off to do their job," said Professor Kallies.

"Our research suggests that removing lymph nodes during cancer surgery, a common practice to prevent tumor spread, may inadvertently reduce the effectiveness of treatments, such as checkpoint blockade and CAR T cell therapies. Preserving lymph nodes could strengthen immune responses and increase the effectiveness of immunotherapy."

The research also offers insight into why some patients respond better to immunotherapy than others. The condition and function of lymph nodes appear to influence how effectively the immune system produces cancer-fighting T cells, which can directly affect treatment outcomes.

Dr. Carlson Tsui, a Postdoctoral Researcher at the University of Melbourne and first author of one of the papers, said the team's work could pave the way for more powerful and precise immune-based treatments.




"Our research identifies molecular signals that are involved in the regulation of stem-like cells and in their capacity to produce effective killer cells. These findings could guide the development and refinement of immune-based treatments for cancer and chronic infection," said Dr. Tsui.

"Furthermore, our research shows that rather than only focusing on the tumor itself, therapies should also be designed to preserve and enhance lymph node function. By targeting these critical immune hubs, we could boost the body's natural ability to fight cancer, increase the effectiveness of existing immunotherapies and help more patients respond to treatment."

Together, the two peer-reviewed papers provide a deeper understanding of how lymph nodes shape immune responses. While they are based on work with animal models, they will guide future treatment strategies for chronic infection and cancer treatment.

Professor Shahneen Sandhu, Research Lead for the Melanoma Medical Oncology Service at the Peter MacCallum Cancer Centre, commented on the clinical implications of this work.

"While this research was done in the laboratory with pre-clinical models, we're excited to study these findings in clinical samples from patients receiving immune checkpoint inhibitors, as part of an ongoing Melanoma Research Victoria collaboration with Professor Kallies," Professor Sandhu said.

"Combining clinical and preclinical studies will help us translate these discoveries from bench to bedside and back, ultimately improving outcomes for cancer patients."

Collaboration: This research was led by the Doherty Institute and conducted in collaboration with University Hospital Bonn, German Center for Neurodegenerative Diseases, WEHI, ETH Zurich, IRCCS Humanitas Research Hospital, Olivia Newton-John Cancer Research Institute and The University of Queensland.

Funding: This work was supported by the National Health and Medical Research Council of Australia (NHMRC), the Australian Research Council (ARC), Cancer Council Victoria, EMBO, the Fondazione Italiana per la Ricerca sul Cancro-Associazione Italiana per la Ricerca sul Cancro, the German Research Foundation, the Helmholtz Association, Humanitas Research Hospital, the National Collaborative Research Infrastructure Strategy (NCRIS), Phenomics Australia and the University of Melbourne.
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This common vitamin could cut your skin cancer risk in half | ScienceDaily
Since 2015, dermatologists have advised many patients with a history of skin cancer to consider taking nicotinamide, a form of vitamin B3. That recommendation was based on a clinical trial involving 386 participants, which found that those who took nicotinamide developed fewer new cases of skin cancer compared with those who did not.


						
Expanding the Evidence with a Larger Patient Group

Until now, confirming those earlier findings in a much larger population has been difficult. Because nicotinamide is available over the counter, its use is rarely documented in medical records. To overcome that obstacle, researchers turned to the Veterans Affairs (VA) Corporate Data Warehouse, where nicotinamide is listed on the VA's official formulary.

Using these records, the research team reviewed the outcomes of 33,833 veterans who received baseline treatment with 500 milligrams of nicotinamide twice daily for more than 30 days. They tracked each patient's next diagnosis of basal cell carcinoma or cutaneous squamous cell carcinoma.

Large Study Reveals Significant Risk Reduction

Among those studied, 12,287 patients had taken nicotinamide, while 21,479 had not. The researchers found a 14% overall decrease in skin cancer risk among nicotinamide users. For those who began taking the supplement after experiencing their first skin cancer, the risk reduction jumped to 54%. However, this benefit lessened when treatment began after multiple skin cancers had already developed. The effect was strongest for squamous cell carcinoma, one of the most common nonmelanoma skin cancers.

Early Use Could Shift Prevention Strategies

"There are no guidelines for when to start treatment with nicotinamide for skin cancer prevention in the general population. These results would really shift our practice from starting it once patients have developed numerous skin cancers to starting it earlier. We still need to do a better job of identifying who will actually benefit, as roughly only half of patients will develop multiple skin cancers,"




said the study's corresponding author, Lee Wheless, MD, PhD, assistant professor of Dermatology and Medicine at Vanderbilt University Medical Center and staff physician at the VA Tennessee Valley Healthcare System.

Findings in Transplant Patients

The team also evaluated 1,334 patients who were immunocompromised due to solid organ transplants. In this group, overall risk reduction was not statistically significant, although early use of nicotinamide was linked to fewer cases of cutaneous squamous cell carcinoma.

Research Collaboration and Support

Wheless's work was supported by a Department of Veterans Affairs grant (IK2CX002452). Co-authors from Vanderbilt University included Katyln Knox, Rachel Weiss, Siwei Zhang, PhD, Lydia Yao, MS, Yaomin Xu, PhD, and Kyle Maas.
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How this odd-looking animal outsmarted aging | ScienceDaily
Scientists believe that the remarkable longevity of naked mole-rats may be tied to subtle changes in just four amino acids. A recent study found that small evolutionary mutations in cGAS -- an enzyme in the innate immune system that detects DNA and triggers immune defenses -- could make these animals better at repairing age-related genetic damage. In contrast, the same enzyme in mice and humans can actually hinder DNA repair.


						
Despite their wrinkled, almost alien appearance, naked mole-rats (Heterocephalus glaber) are extraordinary among rodents, living up to 40 years, or about ten times longer than most animals their size. Surprisingly, their genetic blueprint is closer to humans than to mice, making them an important species for studying how organisms maintain health over long lifespans. One crucial element of longevity is the ability to preserve genome stability. Yet how naked mole-rats manage to keep their DNA so resilient has remained largely unclear.

How Naked Mole-Rats Protect Their DNA

A key process involved in maintaining DNA integrity is homologous recombination (HR), a pathway that repairs genetic breaks. When this process fails, it can accelerate aging and increase the risk of cancer. In humans and mice, the DNA-sensing enzyme cGAS (cyclic guanosine monophosphate-adenosine monophosphate synthase) is known to interfere with HR repair, which can lead to genome instability and a shorter lifespan.

To understand whether naked mole-rats have found a way around this limitation, Yu Chen and colleagues examined how their version of cGAS behaves. The researchers discovered that four amino acid substitutions in the naked mole-rat's cGAS reduce the protein's tagging for degradation, allowing it to remain active longer and accumulate after DNA damage. This stability enables the enzyme to interact more effectively with important DNA repair proteins, including FANCI and RAD50, strengthening the HR repair process.

Evolutionary Mutations That Extend Life

When the scientists removed cGAS from naked mole-rat cells, the amount of DNA damage sharply increased, confirming the enzyme's protective role. Even more strikingly, fruit flies genetically engineered to carry the same four naked mole-rat-specific mutations in human cGAS lived longer than flies with the normal version of the enzyme.

These findings suggest that just a few precise molecular tweaks may help explain why naked mole-rats live so long. The mutations appear to turn cGAS from a potential inhibitor into a powerful ally of DNA repair, offering the animals a natural mechanism to combat the effects of aging.

A New Clue in the Search for Longevity

"The findings from Chen et al. describe an unexpected role for naked mole-rat cGAS in the nucleus that influences longevity," write John Martinez and colleagues in a related Perspective. "Further research will be required to establish the roles that cGAS may play in the nucleus in other organisms, both short- and long-lived, but the answer may be substantially more complex than originally predicted."
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Scientists reveal the best exercise to ease knee arthritis pain | ScienceDaily
People living with knee osteoarthritis may find the greatest relief from aerobic activities such as walking, cycling, or swimming, according to a new study published in The BMJ. Researchers found that these forms of exercise were the most effective for easing pain, improving movement, and enhancing overall quality of life.


						
Although other exercise types can provide added benefits, the researchers emphasized that aerobic activity should remain the foundation of treatment. Osteoarthritis develops when the cartilage cushioning the ends of bones wears down, leading to swelling, stiffness, and discomfort. It can affect any joint, but the knees are most commonly impacted. About 30% of adults over age 45 show signs of knee osteoarthritis on x-rays, and roughly half of them experience significant pain and mobility problems.

Filling the Evidence Gap in Exercise Guidance

Exercise is a cornerstone of osteoarthritis care, yet many medical guidelines lack clear direction on which kinds are most beneficial for knee osteoarthritis specifically. To clarify this, researchers analyzed the effectiveness and safety of several exercise approaches.

Their comprehensive analysis drew on 217 randomized clinical trials conducted between 1990 and 2024. In total, the research included 15,684 participants and compared multiple exercise categories -- including aerobic, flexibility, strengthening, mind-body, neuromotor, and mixed programs -- against control groups.

Evaluating Pain Relief, Function, and Mobility

The trials varied in quality, but the team assessed the strength of the evidence using the internationally recognized GRADE system. They examined several key outcomes: pain reduction, physical function, gait performance, and quality of life. Each was measured at short term (four weeks), mid-term (12 weeks), and long term (24 weeks) follow-ups.




Across these studies, aerobic exercise consistently ranked highest in improving outcomes among all exercise types tested.

Aerobic Activity Delivers the Broadest Benefits

Moderate-certainty evidence showed that, compared with control groups, aerobic exercise effectively reduced short- and mid-term pain and improved function in both the short and long term. It also enhanced gait performance and quality of life over short and mid-term periods.

Other exercise forms showed value too. Mind-body workouts likely provided a notable improvement in short-term function, neuromotor exercises likely boosted short-term gait performance, and strengthening or mixed routines improved function in the mid-term.

Safe and Effective for Long-Term Use

Importantly, none of the exercise types resulted in more adverse events than the control groups, indicating that these therapies are generally safe.

The authors did acknowledge some study limitations. Many results came from indirect comparisons, certain outcomes lacked long-term data, and smaller studies may have influenced some early findings.

Clear Takeaway for Patients and CliniciansDespite these limitations, the researchers describe their work as one of the most complete and current evaluations of exercise for managing knee osteoarthritis. They believe the findings will help clinicians make more targeted recommendations.

Based on the evidence, the team advises aerobic exercise "as a first line intervention for knee osteoarthritis management, particularly when the aim is to improve functional capacity and reduce pain" and say if aerobic exercise is not possible owing to individual limitations, "alternative forms of structured physical activity may still be beneficial."
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Your DNA may shape how you use cannabis | ScienceDaily
Researchers at the University of California San Diego School of Medicine, working with the genetic testing company 23andMe, have pinpointed regions of the human genome linked to cannabis use. Their discoveries reveal new genetic connections to psychiatric, cognitive, and physical health, offering insights that could eventually guide prevention and treatment strategies for cannabis use disorder. The findings were published on October 13, 2025, in Molecular Psychiatry.


						
"Cannabis is widely used, but its long-term effects on health remain poorly characterized," said Sandra Sanchez-Roige, Ph.D., associate professor of psychiatry at UC San Diego School of Medicine and senior author of the study. The researchers were also interested in the relationship between genetics and traits that contribute to the development of cannabis use disorder, which can interfere with a person's daily life.

"While most people who try cannabis do not go on to develop cannabis use disorder, some studies estimate that nearly 30% will," said Sanchez-Roige. "Understanding the genetics of early-stage behaviors may help clarify who is at greater risk, opening the door to prevention and intervention strategies."

To explore these connections, the researchers performed a genome-wide association study (GWAS) using genetic data from 131,895 23andMe research participants. Participants completed surveys about whether they had ever used cannabis, and those who had were asked about their frequency of use.

"We've known for decades that genetic factors influence whether or not people will try drugs, how frequently they use those drugs, and the risk that they will become addicted to them," said Abraham A. Palmer, Ph.D., professor and vice chair for basic research in the department of psychiatry at UC San Diego School of Medicine and co-author of the study. "Genetic tools like GWAS help us identify the molecular systems that connect cannabis use to brain function and behavior."

The study identified two genes significantly associated with lifetime cannabis use. The first, Cell Adhesion Molecule 2 (CADM2), plays a role in how nerve cells form connections and communicate in the brain. Earlier research has tied CADM2 to traits such as impulsivity, obesity, and cancer metastasis. This same gene was also linked to how often people use cannabis.

The second gene, Metabotropic Glutamate Receptor 3 (GRM3), influences how neurons communicate and how the brain adapts over time. GRM3 has previously been connected to psychiatric disorders including schizophrenia and bipolar disorder.




"We showed that the genetics of cannabis use -- both trying it and using it more often -- are tied to the genetics of other psychiatric traits, cognitive measures, and even physical health problems," said Sanchez-Roige.

A secondary analysis revealed an additional 40 genes associated with lifetime cannabis use and four genes associated with frequency of cannabis use. Twenty-nine of these genes had not previously been associated with cannabis-related traits.

The researchers then analyzed which health conditions were correlated with a genetic predisposition for cannabis use. They analyzed thousands of traits in two large independent datasets from the National Institutes of Health's (NIH) All of Us Research Program and Vanderbilt University Medical Center's biobank.

Across the genome, lifetime cannabis use and frequency of cannabis use were genetically correlated with more than 100 different traits including psychiatric conditions (e.g., schizophrenia, ADHD, anxiety and depression), cognitive traits (e.g., executive function and risk-taking) and physical health (e.g., diabetes, chronic pain and coronary artery disease). They were also associated with an increased risk for tobacco use, infectious diseases including HIV and viral hepatitis, and autoimmune diseases.

The study is one of the first genome-wide association studies to examine behaviors that precede cannabis use disorder.

"Cannabis use exists on a continuum," said first author Hayley Thorpe, Ph.D., a visiting scholar in Sanchez-Roige's lab and postdoctoral researcher at Western University. "By studying these intermediate traits, we can begin to map how genetic risk unfolds before cannabis use disorder develops."

There are currently no FDA-approved drug therapies to treat cannabis use disorder. The authors hope that the biological discoveries generated by GWAS will support future efforts to identify therapeutic targets and preventative interventions against the disorder.




Additional co-authors on the study include: John J. Meredith, Mariela V. Jennings, Renata B. Cupertino, Shreya Pakala, UC San Diego; Pierre Fontanillas, Sarah L. Elson and the 23andMe Research Team at 23andMe, Inc.; Jibran Y. Khokhar, Western University; Emma C. Johnson, Washington University in St. Louis; and Lea K. Davis, Vanderbilt University Medical Center.

The study was funded, in part, by the National Institutes of Institute on Drug Abuse (grants R01 DA050721, P50DA037844 and P30DA060810) at the NIH, and the Tobacco-Related Disease Research Program (grant T32IR5226).

The 23andMe Research participants provided informed consent and volunteered to participate in the research online, under a protocol approved by the Association for Accreditation of Human Research Protection Programs, Inc. (AAHRPP)-accredited Salus IRB.
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This new iron supplement heals anemia without hurting your gut | ScienceDaily
Iron-deficiency anemia is a widespread health problem that often leads to fatigue, headaches, or even cravings for ice. Traditional oral iron supplements can help, but they often leave behind unabsorbed iron that irritates the digestive tract and triggers inflammation. Researchers reporting in ACS Applied Materials & Interfaces have developed a new type of supplement that blends iron with prebiotics and probiotics. In animal studies, this innovative formula successfully restored healthy blood iron levels in anemic mice while preventing inflammation and keeping the gut microbiome balanced.


						
"By advancing biomaterial-based iron delivery, this research offers a transformative approach to address anemia, directly contributing to improved nutrition and long-term public health," explains Poonam Sagar, an author of the study.

Anemia develops when the body lacks enough red blood cells to transport oxygen efficiently. It can result from infections, inherited conditions, or, most commonly, a shortage of dietary iron. Doctors typically prescribe oral iron tablets to treat the condition. However, the body absorbs only a small fraction of the iron they contain. The remaining iron can upset the balance of gut bacteria and cause inflammation, which is why probiotics are sometimes prescribed alongside iron to protect digestive health.

In earlier research, scientists had already tried combining iron with probiotics. Sagar, Nitin Kumar Singhal, and their team expanded on this concept by adding prebiotics (nutrients that feed beneficial bacteria) to create a three-part supplement designed to be more effective and gentler on the gut.

The new formulation combines dietary fiber extracted from millet (a grain), the probiotic Lactobacillus rhamnosus, and an iron-containing complex. The researchers first tested the supplement's compatibility with human cells, then evaluated its effects in mice with iron-deficiency anemia. After two weeks, the treated mice showed:
    	Restored hemoglobin levels (the main iron-rich molecule in red blood cells).
    	Iron excretion levels similar to healthy control mice, showing improved absorption.
    	Increased activity of genes involved in iron transport and metabolism.
    	Very low signs of inflammation in the colon.
    	A recovery of beneficial gut bacteria populations that had been depleted by anemia.

While more research is needed, the team believes this approach could lead to a new generation of iron supplements that restore iron safely, improve gut health, and reduce unwanted side effects.

The study received support from the Ministry of Science and Technology of India and the National Agri-Food Biotechnology Institute.
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The hidden evolution making men's sperm more dangerous with age | ScienceDaily
Genetic mutations that can cause disease become increasingly common in sperm as men grow older, and new evidence suggests this happens because certain DNA changes are actually favored during sperm production, according to new research.


						
In a major study published on October 8 in Nature, scientists from the Wellcome Sanger Institute and the TwinsUK study at King's College London mapped how harmful DNA mutations accumulate across the entire sperm genome as men age.

The results open new avenues for studying how environmental and lifestyle factors might influence the genetic health of future generations.

In tissues that constantly renew, mutations (changes in DNA) can give some cells an advantage, allowing them to multiply faster than others. These groups of identical "clonal" cells then expand, eventually outnumbering their neighbors. While most mutations in the body's ordinary cells (such as those in organs, connective tissue, and bone) are not passed to children, mutations in sperm and egg cells can be inherited. Until recently, however, scientists lacked the precise tools to measure how strongly certain mutations are favored in sperm.

To overcome this, the team used NanoSeq1, a highly accurate DNA sequencing technology, to analyze sperm from 81 healthy men aged 24 to 75.2,3 The samples came from the TwinsUK cohort, the UK's largest adult twin registry, which provided a well-documented and diverse population for comparison.

The data revealed that about 2 percent of sperm from men in their early 30s carried disease-causing mutations. This proportion increased to 3-5 percent in men aged 43 to 74. Among 70-year-old participants, 4.5 percent of sperm contained harmful mutations, showing a clear link between age and genetic risk to offspring.

The increase is not caused solely by random DNA errors accumulating over time. Instead, a subtle form of natural selection within the testes appears to give certain mutations a reproductive advantage, allowing them to become more common during sperm formation.




Researchers pinpointed 40 genes that seem to benefit from this process, many of which are tied to serious neurodevelopmental disorders in children and inherited cancer risks. While 13 of these genes were previously known to be involved, the new study shows the phenomenon affects many more genes linked to cell growth and development than scientists once realized.

Although the number of sperm carrying harmful mutations rises with age, not every one of these mutations leads to conception or a healthy pregnancy. Some may prevent fertilization or normal embryo development, while others could cause miscarriage. More studies are needed to determine how the growing number of sperm mutations affects children's health outcomes.

By revealing how mutations arise and are shaped by selection within sperm, the researchers hope to refine reproductive risk assessments and better understand how genetics, lifestyle, and environment interact across generations.

In a complementary study, also published in Nature,4 scientists from Harvard Medical School and the Sanger Institute investigated the same phenomenon from a different angle by looking at mutations already passed on to children, rather than those measured directly in sperm. By analyzing DNA from over 54,000 parent-child trios and 800,000 healthy individuals, the team identified more than 30 genes where mutations give sperm cells a competitive edge, again including many linked to rare developmental disorders and cancer, and many overlapping the set of genes observed directly in sperm. The study found that these mutations can increase sperm mutation rates roughly 500-fold which helps explain why some rare genetic disorders appear when parents do not carry the mutations in their own DNA. Interestingly, the study notes that as these mutations are common in the sperm, it may look like some genes cause false-positive disease association due to the elevated mutation rate rather than a true disease link. The work highlights how natural selection within sperm can be directly observed in the DNA of children, influencing their chances of inheriting certain genetic disorders.

Dr. Matthew Neville, first author from the Wellcome Sanger Institute, said: "We expected to find some evidence of selection shaping mutations in sperm. What surprised us was just how much it drives up the number of sperm carrying mutations linked to serious diseases."

Professor Matt Hurles, Director of the Wellcome Sanger Institute and co-author, said: "Our findings reveal a hidden genetic risk that increases with paternal age. Some changes in DNA not only survive but thrive within the testes, meaning that fathers who conceive later in life may unknowingly have a higher risk of passing on a harmful mutation to their children."

Professor Kerrin Small, co-author and Scientific Director of the TwinsUK study at King's College London, said: "We are incredibly grateful to the twins who took part in this study. By working with the TwinsUK cohort, we could include valuable longitudinal samples linked to rich health and genetic information, allowing us to explore how mutations accumulate and evolve with age in healthy individuals. This collaboration highlights the power of large, population-based cohorts for advancing our understanding of human development and inheritance."




Dr. Raheleh Rahbari, senior author and Group Leader at the Wellcome Sanger Institute, said: "There's a common assumption that because the germline has a low mutation rate, it is well protected. But in reality, the male germline is a dynamic environment where natural selection can favour harmful mutations, sometimes with consequences for the next generation."

This research is part-funded by Wellcome. A full list of funders can be found in the acknowledgements in the publication.

Notes
    	Launched in 2021 by the Wellcome Sanger Institute, nanorate sequencing (NanoSeq), is a method that makes it possible to study how genetic changes occur in human tissue whilst maintaining high accuracy. The method reduces error rates to less than five errors per billion calls which is much lower than typical somatic mutation rates.
    	Blood samples were taken to ensure that mutations studied in sperm were only in sperm cells.
    	The researchers split the data into age groups: 26-42 years (younger men), 43-58 years (middle-aged), and 59-74 years (older men).
    	Sunyaev, S. et al. (2025) 'Hotspots of human mutation point to clonal expansions in spermatogonia'. Nature. DOI: 10.1038/s41586-025-09579-7
    	In a complementary study (Lawson, A. et al) researchers at the Sanger Institute have reported using targeted NanoSeq to uncover hidden mutations that occur naturally in bodies, providing insight into the earliest steps of cancer development and the role of mutations in different diseases. This team also collaborated with the TwinsUK study at King's College London. They applied targeted NanoSeq to cheek and blood samples from more than 1,000 volunteers to uncover a rich landscape of mutations in healthy tissues, which can be applied to future research into aging and diseases. Targeted NanoSeq is the same tool used in the above study. DOI: 10.1038/s41586-025-09584-w
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Glowing sugars show how microbes eat the ocean's carbon | ScienceDaily
A group of chemists, microbiologists, and ecologists has developed a molecular probe (a molecule designed to detect e.g. proteins or DNA inside an organism) that glows when a sugar is broken down. Writing in the journal JACS, the researchers describe how this innovation makes it possible to observe the microscopic competition between algae and the microbes that consume their sugars in the ocean.


						
"Sugars are ubiquitous in marine ecosystems, yet it's still unclear whether or how microbes can degrade them all," says Jan-Hendrik Hehemann from the Max Planck Institute for Marine Microbiology and the MARUM -- Center for Marine Environmental Sciences, both located in Bremen. "The new probe allows us to watch it happen live," Peter Seeberger from the Max Planck Institute of Colloids and Interfaces adds.

Sugars and the Ocean's Carbon

Algae take in carbon dioxide and transform it into oxygen and organic matter, with sugars playing a central role in the process. Yet not every sugar is easy for microbes to digest. Some are so complex that only a few microorganisms can break them down. When these tough sugars resist decay, the carbon they contain sinks to the seafloor, where it can remain trapped for centuries until the right enzymes appear. Determining which microbes can digest specific sugars has long challenged scientists, especially in diverse ocean ecosystems.

Watching Sugars Glow

To overcome this problem, the team used automated glycan assembly to create a sugar tagged with two fluorescent dyes. These dyes interact through a process called Forster resonance energy transfer (FRET), acting together like a molecular switch. The probe stays dark when intact, but once an enzyme breaks the sugar's backbone, it emits light. This allows scientists to see exactly where and when the sugar is being degraded. The researchers tested the probe by tracking a-mannan turnover, a polysaccharide (long sugar chain) found in algal blooms. It performed effectively in purified enzyme tests, bacterial extracts, live cell cultures, and even complex microbial communities.

"This research is a wonderful example of interdisciplinary collaboration between Max Planck Institutes. With our FRET glycans, we now have a new tool for researching phytoplankton-bacterioplankton interactions in the ocean," says Rudolf Amann from the Max Planck Institute for Marine Microbiology.

Revealing Hidden Degraders 

By enabling the tracking of a-mannan turnover, this glycan probe opens up new avenues for studying microbial metabolism without the need for prior genomic knowledge. Researchers can now pinpoint active degraders in situ, map the progression of glycan breakdown through space and time, and quantify turnover rates in complex communities. This tool paves the way for deeper insights into glycan cycling across ecosystems, from ocean algal blooms to the human gut. By observing which microbes are activated and under what conditions, scientists can link specific enzymatic activities to environmental processes and ultimately gain a better understanding of carbon flux in the ocean.

"Sugars are central to the marine carbon cycle," concludes first author Conor Crawford from the Max Planck Institute of Colloids and Interfaces. "With this FRET probe, we can ask: Who's eating what, where, and when?"




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251019120511.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



This powerful drug combo cuts prostate cancer deaths by 40% | ScienceDaily
Men whose prostate cancer returns after surgery or radiation therapy may soon benefit from a powerful new treatment that has been shown in clinical trials to reduce the risk of death by more than 40%.


						
Researchers tested a therapy that combines enzalutamide, an existing cancer drug, with standard hormone therapy. This approach significantly lowered death rates among men whose prostate cancer came back after initial treatment and who had few remaining options. The study findings were published in The New England Journal of Medicine (NEJM) and presented at the European Society for Medical Oncology Congress (ESMO) on Oct. 19 in Berlin.

"After initial treatment, some patients see their prostate cancer come back in an aggressive way and are at risk for their disease to spread quickly," said Stephen Freedland, MD, director of the Center for Integrated Research in Cancer and Lifestyle at Cedars-Sinai Cancer and co-principal investigator of the study. "Hormone therapy, which is what we've been offering patients for 30 years, has not improved survival and neither has anything else. That makes these findings a real game changer."

The international clinical trial followed more than 1,000 men from 244 medical centers across 17 countries. All participants had high-risk biochemically recurrent prostate cancer, a condition where prostate specific antigen (PSA) levels rise rapidly after surgery or radiation. PSA is a protein used to monitor prostate cancer activity, and a sharp increase after treatment often signals that the disease is likely to return and spread, often to the bones or spine.

"We know these patients are at high risk of developing metastatic disease and dying of their cancer unless we offer a meaningful treatment option," said Freedland, professor of Urology and the Warschaw, Robertson, Law Families Chair in Prostate Cancer.

Participants were randomly assigned to receive either hormone therapy alone, enzalutamide alone, or both together. After eight years of follow-up, those who received the combination therapy had a 40.3% lower risk of death compared to those in the other two groups, according to Freedland.

"This clinical trial, one of many that Cedars-Sinai Cancer has offered to its patients, is an example of the translational work being done by our physician-scientists," said Robert Figlin, MD, interim director of Cedars-Sinai Cancer. "The result will be improved treatment and better outcomes for patients everywhere."

Freedland added that enzalutamide is already approved by the Food and Drug Administration and included in National Comprehensive Cancer Network treatment guidelines based on earlier research by the same team. He said these new results will likely strengthen those recommendations and help establish the enzalutamide and hormone therapy combination as the new standard of care for patients with high-risk biochemically recurrent prostate cancer.




"These important findings identify a treatment that prolongs survival in men with aggressive prostate cancer," said Hyung Kim, MD, a urologic oncologist and chair of the Department of Urology at Cedars-Sinai. "The latest analysis complements previous studies that found enzalutamide significantly improved survival in other prostate cancer settings, and will change how we take care of our patients."

Funding: The study was sponsored by Pfizer Inc. and Astellas Pharma Inc., the co-developers of enzalutamide.

Disclosures: Stephen J. Freedland reports being a consultant to Astellas Pharma Inc., AstraZeneca, Bayer, Eli Lilly, Johnson & Johnson Innovative Medicine (formerly Janssen), Merck, Novartis, Pfizer Inc., Sanofi, Sumitomo Pharma America, Inc. (formerly Myovant Sciences, Inc.), and Tolmar.
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Cancer patients who got a COVID vaccine lived much longer | ScienceDaily
People with advanced lung or skin cancer who received a COVID-19 mRNA vaccine within 100 days of beginning immunotherapy lived considerably longer than those who did not, according to new research.


						
Scientists from the University of Florida and the University of Texas MD Anderson Cancer Center describe this as a milestone in more than a decade of work developing mRNA-based treatments that activate the body's immune defenses against cancer. Building on an earlier UF study, the results represent an important step toward creating a universal cancer vaccine capable of enhancing the effects of immunotherapy.

The analysis, which examined medical records from over 1,000 MD Anderson patients, is still preliminary. However, if upcoming randomized clinical trials confirm these results, the impact on cancer care could be profound.

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

Jeff Coller, Ph.D., a leading mRNA expert at Johns Hopkins University, noted that the findings highlight yet another way Operation Warp Speed (the U.S. government's rapid COVID-19 vaccine initiative) continues to benefit lives in "unique and unexpected ways."

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

Presented today (October 19) at the 2025 European Society for Medical Oncology Congress in Berlin, the study builds on eight years of Sayour's research combining lipid nanoparticles with mRNA. Messenger RNA, or mRNA, is present in every cell and carries the instructions for making proteins.




In July, Sayour's laboratory made an unexpected discovery: to trigger a strong immune attack on cancer, it was not necessary to target a specific tumor protein. Instead, they could simply stimulate the immune system to respond as if it were fighting a viral infection.

By pairing their experimental "nonspecific" mRNA vaccine with immune checkpoint inhibitors -- common cancer drugs that help the immune system recognize and destroy tumors -- the researchers observed a powerful antitumor response in mice. This experimental vaccine was not specific to COVID or any other virus or cancer but used similar technology to COVID-19 vaccines.

That breakthrough inspired former UF researcher and current MD Anderson scientist Adam Grippin, M.D., Ph.D., to ask a key question: Could the COVID-19 mRNA vaccine have a similar immune-boosting effect in cancer patients?

To explore that idea, the team analyzed data from patients with Stage 3 and 4 non-small cell lung cancer and metastatic melanoma treated at MD Anderson between 2019 and 2023.

Their findings showed that patients who received a COVID mRNA vaccine within 100 days of starting immunotherapy survived significantly longer than those who did not.

According to Sayour, the most striking improvements occurred in patients who, based on tumor biology and other factors, were not expected to respond strongly to immunotherapy.




Although these results are from an observational study and require confirmation through a randomized clinical trial, researchers emphasize their potential importance.

Despite the need for further validation, Sayour described the discovery as pivotal for the future of cancer treatment.

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

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

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

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

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

To back their findings, UF researchers then used mouse models to pair immunotherapy drugs with an mRNA vaccine targeted specifically at COVID spike protein. Those experiments showed they could turn unresponsive cancers into responsive ones, thwarting tumor growth.

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

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

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

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

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

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

Sayour, Grippin and Mitchell hold patents related to UF-developed mRNA vaccines that are licensed by iOncologi Inc., a biotech company born as a "spinout" from UF in which Mitchell holds interest.
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Einstein's overlooked idea could explain how the Universe really began | ScienceDaily
How did the universe come into existence, and what early processes shaped everything that followed? A new study published in Physical Review Research takes aim at this fundamental question. Scientists from Spain and Italy have introduced a model that reimagines what happened moments after the universe was born. Their approach could upend long-standing ideas about the forces and events that governed the universe's earliest evolution.


						
To explore these beginnings, the researchers ran advanced computer simulations that question the traditional "inflation" theory. According to that theory, the universe expanded at an extraordinary rate within a tiny fraction of a second after it came into existence. The inflation model relies on several interconnected variables, all of which must align to make the theory work.

The newly proposed model offers a simpler explanation. It suggests that gravitational waves -- predicted by general relativity -- may be the true driving force behind the universe's formation, giving rise to galaxies, stars, planets, and ultimately life on Earth. The researchers link this idea to a mathematical construct known as De Sitter space, named for Dutch mathematician Willem De Sitter, who collaborated with Albert Einstein in the 1920s on understanding the structure of the cosmos.

"For decades, we have tried to understand the early moments of the Universe using models based on elements we have never observed," said Dr. Raul Jimenez, who studies experimental sciences & mathematics at ICREA in Spain and is a co-author on the study. "What makes this proposal exciting is its simplicity and verifiability. We are not adding speculative elements but rather demonstrating that gravity and quantum mechanics may be sufficient to explain how the structure of the cosmos came into being."

The concept of gravitational waves dates back to 1893 and 1905, when Oliver Heaviside and Henri Poincare first proposed related ideas. Albert Einstein expanded on this in 1916, describing gravitational waves as ripples in the fabric of space-time in his general theory of relativity. These waves can originate from powerful cosmic events such as supernovae, merging black holes, and colliding neutron stars. Because they are incredibly faint, detecting them requires highly sensitive instruments. It was not until September 2015 that scientists at the Laser Interferometer Gravitational-Wave Observatory (LIGO), with facilities in Washington and Louisiana, achieved the first confirmed detection.

The birth of the universe continues to be one of science's greatest puzzles. The Big Bang theory remains the prevailing explanation, yet many questions persist -- especially about what might have occurred before that explosive beginning.

Carl Sagan once reflected on humanity's deep connection to the cosmos, saying, "The cosmos is within us. We are made of star-stuff. We are a way for the universe to know itself."

We may never know exactly how the universe began and the processes responsible for you reading this article right now. But like the simplicity this study presents, perhaps this study is simply a way for us to know the universe itself a little bit better.




What new discoveries about the origins of the universe will researchers make in the coming years and decades? Only time will tell, and this is why we science!

As always, keep doing science & keep looking up!

Adapted from an article originally published on Universe Today.
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Astronomers discover a gigantic bridge of gas connecting two galaxies | ScienceDaily
Scientists at The University of Western Australia's node of the International Centre for Radio Astronomy Research (ICRAR) have made a remarkable discovery: a massive structure stretching about 185,000 light-years between two galaxies, NGC 4532 and DDO 137, located some 53 million light-years from Earth.


						
According to a study published in the Monthly Notices of the Royal Astronomical Society, the team also detected a huge tail of gas extending another 1.6 million light-years beyond the bridge, making it the largest feature of its kind ever recorded.

Lead researcher Professor Lister Staveley-Smith from ICRAR UWA explained that the finding provides an important new insight into how galaxies influence each other.

"Our modeling showed that the tidal forces acting between these galaxies, alongside their proximity to the massive Virgo cluster of galaxies, played a crucial role in the gas dynamics we observed," Professor Staveley-Smith said.

He added that as the galaxies orbited one another and moved toward the superheated gas cloud surrounding the Virgo cluster, which reaches temperatures about 200 times hotter than the Sun's surface, they experienced "ram pressure." This effect stripped gas from the galaxies and heated it as they passed through the dense environment.

"The process is akin to atmospheric burn-up when a satellite re-enters the Earth's upper atmosphere, but has extended over a period of a billion years," he said.

"The density of electrons and the speed at which galaxies are falling into the hot gas cloud are enough to explain why so much gas has been pulled away from the galaxies and into the bridge and surrounding areas."

The discovery was made as part of the Widefield ASKAP L-band Legacy All-sky Survey (WALLABY), a large-scale project that maps hydrogen gas throughout the Universe using the ASKAP radio telescope, owned and operated by CSIRO, Australia's national science agency.




Co-author Professor Kenji Bekki of ICRAR UWA said the team identified the enormous gas structures through high-resolution observations of neutral hydrogen, a key ingredient in star formation.

"Neutral hydrogen plays a crucial role in the formation of stars, making this finding fundamental to understanding how galaxies interact and evolve, particularly in dense environments," Professor Bekki said.

Professor Staveley-Smith said the system had strong similarities with our own Milky Way and Magellanic System, providing a unique opportunity to study such interactions in detail.

"Understanding these gas bridges and their dynamics provides critical insights into how galaxies evolve over time, how galactic gas is redistributed, and the varying conditions under which galaxies may or may not form stars," he said.

"This contributes to our broader understanding of the most massive structures in the Universe and their life cycles, which helps us grasp more about their vast complexities and history of star formation."
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A clue to ancient life? What scientists found inside Mars' frozen vortex | ScienceDaily
Scientists have recently captured a rare look at the harsh winter conditions swirling above Mars' north pole. Inside the planet's polar vortex, temperatures drop dramatically -- much colder than the air outside -- and the continuous darkness of the long Martian winter allows ozone levels in the atmosphere to rise sharply.


						
"The atmosphere inside the polar vortex, from near the surface to about 30 kilometers high, is characterized by extreme cold temperatures, about 40 degrees Celsius colder than outside the vortex," said Dr. Kevin Olsen of the University of Oxford, who presented the results at the EPSC-DPS2025 Joint Meeting in Helsinki.

At these extreme lows, the small amount of water vapor in Mars' atmosphere freezes and settles onto the polar ice cap. This change has a striking effect on ozone levels. Normally, ozone is destroyed when it reacts with molecules formed as ultraviolet sunlight breaks apart water vapor. But when the vapor freezes out completely, those reactions stop. With nothing left to break it down, ozone begins to build up inside the vortex.

"Ozone is a very important gas on Mars -- it's a very reactive form of oxygen and tells us how fast chemistry is happening in the atmosphere," said Olsen. "By understanding how much ozone there is and how variable it is, we know more about how the atmosphere changed over time, and even whether Mars once had a protective ozone layer like on Earth."

The European Space Agency's ExoMars Rosalind Franklin rover, scheduled to launch in 2028, will search for traces of ancient life on the planet. If Mars once had an ozone layer shielding its surface from ultraviolet radiation, that protective barrier could have made it far more hospitable to life billions of years ago.

How Mars' Polar Vortex Forms

Mars' polar vortex develops as part of its seasonal cycle, driven by the planet's 25.2-degree axial tilt. Like Earth, the Red Planet experiences seasonal shifts, and as northern summer ends, a swirling vortex forms above the pole and lingers until spring.




On Earth, the polar vortex can sometimes destabilize and drift south, sending cold air into lower latitudes. A similar process can occur on Mars, giving researchers valuable chances to study the vortex's interior.

"Because winters at Mars' north pole experience total darkness, like on Earth, they are very hard to study," says Olsen. "By being able to measure the vortex and determine whether our observations are inside or outside of the dark vortex, we can really tell what is going on."

Probing the Vortex

Olsen works with ESA's ExoMars Trace Gas Orbiter that is in orbit around Mars. In particular, the spacecraft's Atmospheric Chemistry Suite (ACS) studies Mars' atmosphere by gazing at the Red Planet's limb when the Sun is on the other side of the planet and is shining through the atmosphere. The wavelengths at which the sunlight is absorbed give away which molecules are present in the atmosphere and how high above the surface they are.

However, this technique doesn't work during the total darkness of martian winter when the Sun doesn't rise over the north pole. The only opportunities to glimpse inside the vortex are when it loses its circular shape but, to know exactly when and where this is happening, requires additional data.

For this, Olsen turned to the Mars Climate Sounder instrument on NASA's Mars Reconnaissance Orbiter to measure the extent of the vortex via temperature measurements.

"We looked for a sudden drop in temperature -- a sure sign of being inside the vortex," said Olsen. "Comparing the ACS observations with the results from the Mars Climate Sounder shows clear differences in the atmosphere inside the vortex compared to outside. This is a fascinating opportunity to learn more about martian atmosphere chemistry and how conditions change during the polar night to allow ozone to build up."
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Breakthrough cancer therapy stops tumor growth without harming healthy cells | ScienceDaily
Scientists at the Francis Crick Institute and Vividion Therapeutics have discovered chemical compounds that can precisely prevent the cancer-driving gene RAS from connecting with a key pathway responsible for tumor growth.


						
The potential treatment is now moving into its first human clinical trial. If proven safe and effective, it could become a way to treat a wide range of cancers while minimizing harm to healthy cells.

The RAS gene plays a central role in controlling how cells grow and divide, but mutations in this gene occur in roughly one in five cancers. When mutated, RAS becomes permanently active, continually sending signals that push cells to keep growing and multiplying.

Inside the cell, RAS sits on the membrane and acts as the starting signal in a chain of growth processes. Completely shutting down RAS or the enzymes it controls has proven difficult, because these same pathways are essential for normal cell function. One of the enzymes linked to RAS, called PI3K, also helps regulate blood sugar through insulin. Blocking PI3K entirely can lead to side effects such as hyperglycemia.

In their study, published on October 9 in Science, the team combined chemical screening with biological testing to identify compounds that stop RAS and PI3K from interacting, while leaving normal cell activity intact.

Researchers at Vividion Therapeutics pinpointed a set of small molecules that permanently attach to the surface of PI3K near the spot where RAS would normally bind. Using an assay created by the Crick researchers, they confirmed that these compounds successfully blocked the RAS-PI3K interaction but still allowed PI3K to perform its other roles, including those related to insulin signaling.

The Crick team and their collaborators at Vividion then tested one of the compounds in mice with RAS-mutated lung tumors. The treatment stopped tumor growth, and the researchers found no signs of elevated blood sugar levels.




Next, they tried combining the new compound with one or two additional drugs that target enzymes within the same pathway. Together, the treatments produced stronger and longer-lasting tumor suppression than any of the drugs used alone.

The scientists also tested the compound in mice with tumors carrying mutations in another cancer-linked gene, HER2, which is often overactive in breast cancer and also connects with PI3K. Tumor growth was again halted, even though the effect did not rely on RAS. This finding suggests that the new compound could potentially help stop the growth of a broader range of cancers.

The drug has now entered the first clinical trial in humans to test for safety and side effects in people with both RAS and HER2 mutations. The trial will also assess if the potential treatment is more effective in combination with other drugs targeting RAS.

Julian Downward, Principal Group Leader of the Oncogene Biology Laboratory at the Crick, said: "Given the RAS gene is mutated across a wide range of cancers, we've been exploring how to stop it interacting with cell growth pathways for many years, but side effects have held back the development of treatments.

"Our collaborative effort has overcome this challenge by targeting the PI3K and RAS interaction specifically, leaving PI3K free to bind with its other targets. It's exciting to see these clinical trials starting, highlighting the power of understanding chemistry and fundamental biology to get to something with potential to help people with cancer."

"This discovery is a great example of how new discovery approaches can open up completely novel ways to tackle cancer," said Matt Patricelli, Ph.D., Chief Scientific Officer of Vividion. "By designing molecules that stop RAS and PI3K from connecting, while still allowing healthy cell processes to continue, we've found a way to selectively block a key cancer growth signal. It's incredibly rewarding to see this science now progressing in the clinic, where it has the potential to make a real difference for patients."
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Even "diet" soda may be quietly damaging your liver, scientists warn | ScienceDaily
A large-scale investigation has found that people who regularly consume both sugar-sweetened beverages (SSBs) and low- or no-sugar-sweetened beverages (LNSSBs) face a significantly greater likelihood of developing metabolic dysfunction-associated steatotic liver disease (MASLD).1


						
Presented at UEG Week 2025, the research followed 123,788 adults from the UK Biobank who had no signs of liver disease at the start of the study. Participants' drink habits were recorded through repeated 24-hour dietary questionnaires, allowing researchers to explore how both SSB and LNSSB consumption related to MASLD, liver fat buildup, and deaths linked to liver disease.

Individuals who drank more than 250 grams of either type of beverage per day had notably higher risks: a 60% increased likelihood of developing MASLD for those consuming LNSSBs (HR: 1.599) and a 50% increase for those drinking SSBs (HR: 1.469). During a median follow-up of 10.3 years, 1,178 participants developed MASLD and 108 died from liver-related causes. Although SSBs were not significantly connected to liver-related mortality, LNSSB consumption was. Both kinds of drinks were also associated with higher levels of liver fat.

MASLD, previously known as non-alcoholic fatty liver disease (NAFLD), occurs when excess fat builds up in the liver. Over time, this can trigger inflammation (hepatitis) and lead to symptoms such as abdominal pain, fatigue, and loss of appetite.2 Now the most common chronic liver condition worldwide, MASLD affects more than 30% of people and is rapidly becoming a leading cause of liver-related deaths.3

Lead researcher Lihe Liu explained, "SSBs have long been under scrutiny, while their 'diet' alternatives are often seen as the healthier choice. Both, however, are widely consumed and their effects on liver health have not been well understood."

"Our study shows that LNSSBs were actually linked to a higher risk of MASLD, even at modest intake levels such as a single can per day. These findings challenge the common perception that these drinks are harmless and highlight the need to reconsider their role in diet and liver health, especially as MASLD emerges as a global health concern."

Liu also discussed the possible biological reasons behind the findings: "The higher sugar content in SSBs can cause rapid spikes in blood glucose and insulin, promote weight gain and increase uric acid levels, all of which contribute to liver fat accumulation. LNSSBs, on the other hand, may affect liver health by altering the gut microbiome, disrupting the feeling of fullness, driving sweet cravings and even stimulating insulin secretion."

The authors emphasized that these findings support limiting both SSBs and LNSSBs as part of a comprehensive prevention strategy, targeting not only liver disease but also cardio-renal-metabolic health. Replacing either beverage with water significantly reduced MASLD risk -- by 12.8% for SSBs and 15.2% for LNSSBs -- while substitution between the two types of beverages offered no risk reduction.




Liu added, "The safest approach is to limit both sugar-sweetened and artificially sweetened drinks. Water remains the best choice as it removes the metabolic burden and prevents fat accumulation in the liver, whilst hydrating the body."

The researchers now aim to explore causal mechanisms more deeply through long-term, randomized and genetic trials with a focus on how sugar and its substitutes interact with the gut microbiome and influence liver disease.

References: 
    	Liu, L et al. Sugar- and low/non-sugar-sweetened beverages and risks of metabolic dysfunction-associated steatotic liver disease and liver-related mortality: A prospective analysis of the UK Biobank. Presented at UEG Week 2025; 7 October 2025; Berlin, Germany.
    	Girish, V. and John, S. Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD). (2025). PMID: 31082077
    	Younossi, Z. M. et al. The global epidemiology of nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH): a systematic review. (2023). Journals. DOI: 10.1097/HEP.0000000000000004
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        Gold flakes expose the secret forces binding our world together
        Chalmers researchers have developed a simple, light-based platform to study the mysterious "invisible glue" that binds materials at the nanoscale. Gold flakes floating in salt water reveal how quantum and electrostatic forces interact through vivid color changes. The technique could lead to new discoveries in physics, chemistry, and biology -- from designing biosensors to understanding how galaxies form.

      

      
        They were drilling off Oregon. What they found could shake all of California
        Scientists have uncovered evidence that megaquakes in the Pacific Northwest might trigger California's San Andreas Fault. A research ship's navigational error revealed paired sediment layers showing both fault systems moved together in the past. This finding hints that the next "Big One" could set off a devastating one-two seismic punch along the coast.

      

      
        Dark matter might not be invisible after all. It could leave a hidden glow
        Researchers suggest that dark matter might subtly color light red or blue as it passes through, revealing traces of its existence. Using a network-like model of particle connections, they argue that light could be influenced indirectly by Dark Matter through intermediaries. Detecting these tints could unlock a whole new way to explore the hidden 85% of the Universe. The finding could reshape how telescopes search for cosmic mysteries.

      

      
        Stanford's tiny eye chip helps the blind see again
        A wireless eye implant developed at Stanford Medicine has restored reading ability to people with advanced macular degeneration. The PRIMA chip works with smart glasses to replace lost photoreceptors using infrared light. Most trial participants regained functional vision, reading books and recognizing signs. Researchers are now developing higher-resolution versions that could eventually provide near-normal sight.

      

      
        AI turns x-rays into time machines for arthritis care
        Researchers at the University of Surrey developed an AI that predicts what a person's knee X-ray will look like in a year, helping track osteoarthritis progression. The tool provides both a visual forecast and a risk score, offering doctors and patients a clearer understanding of the disease. Faster and more interpretable than earlier systems, it could soon expand to predict other conditions like lung or heart disease.

      

      
        A "toxic duo" may be the hidden trigger behind Alzheimer's disease
        Scientists have uncovered a toxic alliance between Ab and fibrinogen that may explain how Alzheimer's disease begins. The two proteins together create stubborn clots that damage blood vessels and spark inflammation in the brain. These effects appear even at very low concentrations and disrupt the blood-brain barrier, paving the way for neurodegeneration. The findings highlight a potential new therapeutic target for early intervention.

      

      
        How algae learned to harness the Sun without getting burned
        Under the sea, green algae have evolved a clever way to handle too much sunlight. Scientists found that a special pigment called siphonein acts like a natural sun shield, protecting the algae's delicate photosynthetic machinery from burning out. Using advanced imaging and simulations, researchers showed how siphonein helps algae safely manage excess light energy. The discovery could inspire new solar technologies that mimic nature's built-in protection systems.

      

      
        A giant wave is rippling through the Milky Way, and scientists don't know why
        Our Milky Way is far from calm -- it ripples with a colossal wave spanning tens of thousands of light-years, revealed by ESA's Gaia telescope. This wave, moving through the galaxy's disc like ripples in water, shifts stars up and down in a mesmerizing pattern. Astronomers, studying young giant and Cepheid stars, think even the galactic gas joins the motion. The origin remains mysterious, possibly from an ancient collision, but upcoming Gaia data could soon unveil the secrets of our galaxy's undula...

      

      
        Atlantic dolphins are dying much younger. Scientists sound the alarm
        Common dolphins in the North Atlantic are living significantly shorter lives, with female longevity dropping seven years since the 1990s. Researchers found this decline by analyzing stranded dolphins, revealing a 2.4% drop in population growth linked to bycatch deaths and environmental pressures. The findings expose flaws in traditional counting methods and call for adaptive conservation measures, such as smarter fishing restrictions.

      

      
        Scientists stumble on a hidden quantum trick in 2D materials
        Researchers have found that 2D materials can self-form microscopic cavities that trap light and electrons, altering their quantum behavior. With a miniaturized terahertz spectroscope, the team observed standing light-matter waves without needing mirrors. This unexpected discovery offers a new method to manipulate exotic quantum states and design materials with tailored properties.

      

      
        Running fixes what junk food breaks in the brain
        New research reveals that exercise counteracts the mood-damaging effects of a Western-style diet through specific gut and hormonal mechanisms. Running restored metabolites tied to mental well-being and balanced key hormones like insulin and leptin. However, poor diet limited the brain's ability to generate new neurons, showing diet still matters for full brain benefits.

      

      
        Physicists discover strange spinning crystals that behave like living matter
        Physicists have uncovered the fascinating world of "rotating crystals" -- solids made of spinning particles that behave in strange, almost living ways. These odd materials can twist instead of stretch, shatter into fragments, and even reassemble themselves.

      

      
        Brain fog during menopause? Here's what's really going on
        Menopause brings profound shifts not just in hormones but in the very structure of the brain. Scientists have found that gray matter in regions tied to memory and thinking can shrink, while white matter may show damage linked to blood flow issues. Yet there's hope -- evidence points to partial recovery and adaptive changes postmenopause.

      

      
        Scientists say dimming the sun could spark global chaos
        Scientists are taking the once-radical concept of dimming the sun through stratospheric aerosol injection (SAI) seriously, but a Columbia University team warns that reality is far messier than models suggest. Their study reveals how physical, geopolitical, and economic constraints could derail even the best-intentioned attempts to cool the planet. From unpredictable monsoon disruptions to material shortages and optical inefficiencies, every step introduces new risks.

      

      
        This simple neck measurement might reveal hidden heart risks
        Neck size is proving to be a powerful indicator of hidden health risks. Larger neck circumferences are associated with cardiovascular disease, diabetes, and sleep apnea, even among those with normal weight. Fat stored in the upper body affects vital metabolic processes, increasing strain on the heart and blood vessels. A simple tape-measure check might reveal more about your health than you think.

      

      
        Feeling stressed? Science finds a simple way to take back control
        Feeling in control may be the key to conquering daily stress. Penn State researchers found that people were 62% more likely to resolve everyday hassles on days when they felt greater control. This link grew stronger over time, suggesting we get better at managing stress as we age. Simple actions like setting priorities and reframing challenges can help boost that sense of control and reduce overall stress.

      

      
        Scientists create LED light that kills cancer cells without harming healthy ones
        A new light-driven cancer therapy uses LEDs and tin nanoflakes to kill tumors safely and affordably. Developed by teams in Texas and Portugal, it eliminates up to 92% of skin cancer cells without harming healthy ones.

      

      
        Scientists just found hidden life thriving beneath the Arctic ice
        Melting Arctic ice is revealing a hidden world of nitrogen-fixing bacteria beneath the surface. These microbes, not the usual cyanobacteria, enrich the ocean with nitrogen, fueling algae growth that supports the entire marine food chain. As ice cover declines, both algae production and CO2 absorption may increase, altering the region's ecological balance. The discovery could force scientists to revise predictions about Arctic climate feedbacks.

      

      
        Eating ultra-processed foods may rewire the brain and drive overeating
        A massive brain imaging study of nearly 30,000 people has uncovered striking connections between eating ultra-processed foods and measurable changes in brain structure. These changes may be tied to overeating and addictive eating patterns, though scientists caution that more research is needed to confirm cause and effect.

      

      
        Tiny AI-powered eye implant helps the blind see again
        A groundbreaking retinal implant called PRIMA has enabled blind patients with dry AMD to read again. The chip, powered by light and paired with AR glasses, sends visual data directly to the brain. In clinical trials, most participants regained enough sight to read words and navigate daily life. This innovation represents a leap forward in artificial vision and patient independence.

      

      
        Are cancer surgeries removing the body's secret weapon against cancer?
        Scientists have found that preserving lymph nodes during cancer surgery could dramatically improve how patients respond to immunotherapy. The research shows that lymph nodes are essential for training and sustaining cancer-fighting T cells. Removing them may unintentionally weaken the immune response, while keeping them intact could help unlock stronger, longer-lasting treatments.

      

      
        This common vitamin could cut your skin cancer risk in half
        A massive Veterans Affairs study has confirmed that nicotinamide may offer real protection against skin cancer. Patients who took the vitamin B3 derivative saw notable reductions in new cancer cases--especially squamous cell carcinomas. The findings could shift clinical thinking toward earlier, preventive use of nicotinamide, though it showed less benefit for transplant patients.

      

      
        How this odd-looking animal outsmarted aging
        Naked mole-rats seem to have found nature's cheat code for longevity. Scientists discovered that small tweaks in one of their proteins make it better at fixing DNA damage, helping the animals resist aging. Even fruit flies with the same changes lived longer, hinting at a universal way life can extend its own clock. It's a glimpse into how evolution fine-tunes biology to fight time itself.

      

      
        Scientists reveal the best exercise to ease knee arthritis pain
        A sweeping review of over 200 studies finds that aerobic exercises like walking and cycling offer the best pain relief and mobility gains for knee osteoarthritis. Compared to other types of exercise, aerobic training showed the strongest evidence across short- and long-term outcomes. All forms of exercise were found to be safe, but experts recommend making aerobic activity the foundation of treatment.

      

      
        Your DNA may shape how you use cannabis
        A major collaboration between UC San Diego and 23andMe identified genes that shape cannabis use behaviors. The study linked the CADM2 and GRM3 genes to cannabis use and connected these patterns to more than 100 traits across mental and physical health. Researchers say understanding these genetic influences could help prevent cannabis use disorder and guide future therapies.

      

      
        This new iron supplement heals anemia without hurting your gut
        Researchers have created a new iron supplement that merges iron, probiotics, and prebiotics. This "three-in-one" formula restores iron levels while maintaining gut health and preventing inflammation. In mice studies, it normalized hemoglobin and gut bacteria without side effects. The innovation could reshape how anemia is treated.

      

      
        The hidden evolution making men's sperm more dangerous with age
        Groundbreaking research shows that as men age, harmful genetic mutations in sperm become more common--not just from random chance, but because some are naturally favored. Advanced sequencing revealed dozens of genes under selective pressure, many linked to serious disorders. The work reveals how evolution inside the testes can quietly shape the next generation's genetic health.

      

      
        Glowing sugars show how microbes eat the ocean's carbon
        Researchers have developed a light-emitting sugar probe that exposes how marine microbes break down complex carbohydrates. The innovative fluorescent tool allows scientists to visualize when and where sugars are degraded in the ocean. This breakthrough helps map microbial activity and carbon cycling, providing new clues about how the ocean stores and releases carbon.

      

      
        This powerful drug combo cuts prostate cancer deaths by 40%
        A new drug combo of enzalutamide and hormone therapy has been shown to extend survival for men with recurring prostate cancer, reducing death risk by over 40%. The study followed more than 1,000 patients worldwide and was led by Cedars-Sinai researchers. Experts call it a game changer that's likely to reshape treatment guidelines for aggressive prostate cancer.

      

      
        Cancer patients who got a COVID vaccine lived much longer
        A groundbreaking study reveals that cancer patients who received a COVID-19 mRNA vaccine within 100 days of starting immunotherapy lived dramatically longer than those who didn't. Researchers from the University of Florida and MD Anderson Cancer Center discovered that the vaccine's immune-activating properties may boost cancer-fighting responses, acting like a nonspecific "flare" that reawakens the immune system.

      

      
        Einstein's overlooked idea could explain how the Universe really began
        Researchers have unveiled a new model for the universe's birth that replaces cosmic inflation with gravitational waves as the driving force behind creation. Their simulations show that gravity and quantum mechanics may alone explain the structure of the cosmos. This elegant approach challenges traditional Big Bang interpretations and revives a century-old idea rooted in Einstein's work.

      

      
        Astronomers discover a gigantic bridge of gas connecting two galaxies
        Researchers from The University of Western Australia node at the International Centre for Radio Astronomy Research (ICRAR) have uncovered a colossal bridge of neutral hydrogen gas linking two dwarf galaxies, which spans an astonishing 185,000 light-years between galaxies NGC 4532 and DDO 137, located 53 million light-years from Earth.

      

      
        A clue to ancient life? What scientists found inside Mars' frozen vortex
        Mars' north polar vortex locks its atmosphere in extreme cold and darkness, freezing out water vapor and triggering a dramatic rise in ozone. Scientists found that the lack of sunlight and moisture lets ozone build up unchecked. This discovery, made with data from ESA's and NASA's orbiters, could reveal clues about Mars' past atmospheric chemistry and potential for life.

      

      
        Breakthrough cancer therapy stops tumor growth without harming healthy cells
        Scientists have found a new way to stop cancer growth without damaging healthy cells. Researchers from the Francis Crick Institute and Vividion Therapeutics discovered a compound that blocks the signal telling cancer cells to grow and divide. The treatment worked in mice with lung and breast tumors and didn't cause harmful side effects seen in earlier drugs. Now entering human trials, this breakthrough could open the door to safer, more precise cancer therapies.

      

      
        Even "diet" soda may be quietly damaging your liver, scientists warn
        Both regular and "diet" soft drinks may be far worse for liver health than believed. A massive study of over 120,000 participants found that consuming more than one can a day of either sugar-sweetened or low/no-sugar beverages sharply increased the risk of metabolic-associated steatotic liver disease (MASLD) and even liver-related deaths. Surprisingly, "diet" drinks carried similar or higher risks, potentially through changes in gut bacteria and appetite regulation.

      

      
        These 80-year-olds have the memory of 50-year-olds. Scientists finally know why
        SuperAgers defy normal aging by keeping sharp memories and healthy brains well into their 80s. Northwestern scientists discovered that these individuals either resist the buildup of harmful brain proteins or remain unaffected by them. Their brains stay structurally youthful, and their strong social lives may help protect cognition. The findings could inspire new ways to delay or prevent dementia.

      

      
        Something mysterious is lighting up the Milky Way. Could it be dark matter?
        Scientists at Johns Hopkins may be closing in on dark matter's elusive trail, uncovering a mysterious gamma ray glow at the heart of our galaxy that could signal unseen matter colliding -- or perhaps the frantic spin of dying stars. Using advanced simulations that account for the Milky Way's ancient formation, researchers found a near-perfect match between theoretical and observed gamma ray maps, tightening the link between dark matter and this puzzling energy. Yet the mystery remains: could these...

      

      
        A hidden gene could triple wheat yields
        Researchers discovered the gene that gives a rare wheat variety its unusual "triple-grain" trait. When switched on, the gene helps wheat flowers produce extra grain-bearing parts. The finding could allow scientists to grow new, high-yield crops to meet global food demand. It's a simple genetic change with world-changing potential.

      

      
        This common liver supplement could boost cancer treatment success
        Salk Institute scientists discovered that bile acids in the liver can weaken immune cell function, making immunotherapy less effective against liver cancer. They pinpointed specific bile acids that suppress T cells and found that supplementing with UDCA reversed the effect, controlling tumor growth in mice. Since UDCA is already used for liver disease, it could quickly translate into clinical trials.

      

      
        Surgery beats Ozempic for long-term health, Cleveland Clinic finds
        Weight-loss surgery dramatically outperformed GLP-1 medications in improving longevity and reducing heart, kidney, and eye complications for people with obesity and diabetes. Over 10 years, patients lost far more weight and required fewer medications. Experts say surgery continues to offer survival advantages even in the age of potent obesity drugs.

      

      
        Stanford scientists grow thousands of mini human brains using common food additive
        Stanford scientists have solved a long-standing challenge in growing brain organoids by using a simple food additive to keep them from sticking together. The breakthrough enables the production of thousands of identical mini-brains at once, making large-scale testing and research possible. This leap could revolutionize how we study brain development and screen drugs for side effects. The discovery opens new paths to understanding and treating disorders such as autism and schizophrenia.

      

      
        Scientists finally read the hidden DNA code that shapes disease
        EMBL researchers created SDR-seq, a next-generation tool that decodes both DNA and RNA from the same cell. It finally opens access to non-coding regions, where most disease-associated genetic variants lie. By revealing how these variants affect gene activity, scientists can better understand complex diseases and develop improved diagnostic tools.

      

      
        Scientists just debunked the calcium and dementia myth
        A long-term Australian study found that calcium supplements do not raise dementia risk in older women, countering previous fears. The research followed more than 1,400 participants for nearly 15 years and revealed no harmful cognitive effects. Scientists say these results should reassure those using calcium to prevent osteoporosis, though more research is needed across broader populations.

      

      
        MIT finds traces of a lost world deep within planet Earth
        Researchers have discovered chemical fingerprints of Earth's earliest incarnation, preserved in ancient mantle rocks. A unique imbalance in potassium isotopes points to remnants of "proto Earth" material that survived the planet's violent formation. The study suggests the original building blocks of Earth remain hidden beneath its surface, offering a direct glimpse into our planet's ancient origins.

      

      
        Saturn's moon Titan just broke one of chemistry's oldest rules
        Scientists from NASA and Chalmers University have discovered that incompatible substances can mix on Titan's icy surface, breaking the "like dissolves like" rule of chemistry. Under ultra-cold conditions, hydrogen cyanide can form stable crystals with methane and ethane. This surprising reaction could help explain Titan's mysterious landscapes and offer clues to how life's building blocks formed.

      

      
        Rogue black hole shocks astronomers with record radio blast
        For the first time, scientists observed a black hole tearing apart a star far from its galaxy's center, producing the fastest-changing radio signals ever recorded. The event, AT 2024tvd, revealed delayed bursts of energy months after the initial destruction, hinting at mysterious, episodic black hole activity. This rare find reshapes understanding of where supermassive black holes reside and how they evolve.
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Gold flakes expose the secret forces binding our world together | ScienceDaily
When dust clings to a surface or a gecko walks across a ceiling, it happens thanks to what scientists call "nature's invisible glue." Researchers at Chalmers University of Technology in Sweden have developed a fast and simple way to observe these hidden forces that hold the tiniest objects in the universe together. By combining gold, salt water, and light, they have built a special platform where these forces can actually be seen as colorful patterns.


						
In one of Chalmers' physics labs, doctoral student Michaela Hoskova demonstrates the setup. She holds a glass container filled with millions of microscopic gold flakes suspended in a salt solution. With a pipette, she places a single drop of this liquid on a gold-coated glass plate positioned under an optical microscope. Almost immediately, the gold flakes are drawn toward the surface, but they stop just short of touching it, leaving behind extremely thin gaps measured in nanometers. These tiny cavities act as miniature light traps, causing light to reflect back and forth and produce vivid colors. When illuminated by the microscope's halogen lamp and analyzed through a spectrometer, the light separates into different wavelengths. On the connected monitor, flakes shimmer and shift between hues of red, green, and gold as they move across the surface.

Studying 'nature's glue' using light trapped in tiny cavities

"What we are seeing is how fundamental forces in nature interact with each other. Through these tiny cavities, we can now measure and study the forces we call 'nature's glue' -- what binds objects together at the smallest scales. We don't need to intervene in what is happening, we just observe the natural movements of the flakes," says Michaela Hoskova, a doctoral student at the Department of Physics at Chalmers University of Technology and first author of the scientific article in the journal PNAS in which the platform is presented.

The light confined inside these nanoscopic cavities allows scientists to explore a delicate equilibrium between two competing forces: one that pulls the flakes toward the surface and another that pushes them apart. The attractive force, known as the Casimir effect, causes the gold flakes to draw closer together and toward the substrate. The opposing electrostatic force, generated by the charged particles in the salt solution, prevents them from sticking completely. When these forces reach perfect balance, a process called self-assembly occurs, creating the cavities that make this phenomenon visible.

"Forces at the nanoscale affect how different materials or structures are assembled, but we still do not fully understand all the principles that govern this complex self-assembly. If we fully understood them, we could learn to control self-assembly at the nanoscale. At the same time, we can gain insights into how the same principles govern nature on much larger scales, even how galaxies form," says Michaela Hoskova.

Gold flakes become floating sensors

The Chalmers researchers' new platform is a further development of several years of work in Professor Timur Shegai's research group at the Department of Physics. From the discovery four years ago that a pair of gold flakes creates a self-assembled resonator, researchers have now developed a method to study various fundamental forces.




The researchers believe that the platform, in which the self-assembled gold flakes act as floating sensors, could be useful in many different scientific fields such as physics, chemistry and materials science.

"The method allows us to study the charge of individual particles and the forces acting between them. Other methods for studying these forces often require sophisticated instruments which cannot provide information down to the particle level," says research leader Timur Shegai.

Can provide new knowledge on everything from medicines to biosensors

Another way to use the platform, which is important for the development of many technologies, is to gain a better understanding of how individual particles interact in liquids and either remain stable or tend to stick to each other. It can provide new insights into the pathways of medicines through the body, or how to make effective biosensors, or water filters. But it is also important for everyday products that you do not want to clump together, such as cosmetics.

"The fact that the platform allows us to study fundamental forces and material properties shows its potential as a truly promising research platform," says Timur Shegai.

In the lab, Michaela Hoskova opens a box containing a finished sample of the platform. She lifts it with tweezers and shows how easily it can be placed in the microscope. Two thin glass plates hold everything needed to study nature's invisible glue.




"What I find most exciting is that the measurement itself is so beautiful and easy. The method is simple and fast, based only on the movement of gold flakes and the interaction between light and matter," says Michaela Hoskova, zooming the microscope in on a gold flake, the colors of which immediately reveal the forces at play.

How the researchers study 'nature's invisible glue'

Gold flakes approximately 10 micrometers in size are placed in a container filled with a salt solution, i.e. water containing free ions. When a drop of the solution is placed on a glass substrate covered with gold, the flakes are naturally attracted to the substrate and nanometer-sized cavities (100-200 nanometers) appear. Self-assembly occurs as a result of a delicate balance between two forces: the Casimir force, a directly measurable quantum effect that causes objects to be attracted to each other, and the electrostatic force that arises between charged surfaces in a salt solution.

When a simple halogen lamp illuminates the tiny cavities, the light inside is captured as if in a trap. This allows the researchers to study the light more closely using an optical microscope connected to a spectrometer. The spectrometer separates the wavelengths of the light so that different colors can be identified. By varying the salinity of the solution and monitoring how the flakes change their distance to the substrate, it is possible to study and measure the fundamental forces at play. To prevent the saline solution with the gold flakes from evaporating, the drop of gold flakes and saline are sealed and then covered with another glass plate.

The platform was developed at Chalmers' Nanofabrication Laboratory, Myfab Chalmers, and at the Chalmers Materials Analysis Laboratory (CMAL).

More about the research

The scientific article Casimir self-assembly:A platform for measuring nanoscale surface interactions in liquids has been published in PNAS (Proceedings of the National Academy of Sciences). It was written by Michaela Hoskova, Oleg V. Kotov, Betul Kucukoz and Timur Shegai at the Department of Physics, Chalmers University of Technology, Sweden, and Catherine J. Murphy at the Department of Chemistry, University of Illinois, USA.

The research was funded by the Swedish Research Council, the Knut and Alice Wallenberg Foundation, the Vinnova Centre 2D-Tech and Chalmers University of Technology's Nano Area of Advance.
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They were drilling off Oregon. What they found could shake all of California | ScienceDaily
When the massive subduction zone lying under the Pacific Northwest shifts, it does so violently. A magnitude 9 or higher earthquake in this region would unleash catastrophic shaking, followed by tsunamis and landslides that multiply the destruction. Now, new research published in the journal Geosphere suggests that this "really big one" might not stop there -- it could also set off a major quake in California.


						
"It's kind of hard to exaggerate what a M9 earthquake would be like in the Pacific Northwest," says Dr. Chris Goldfinger, a paleoseismologist at Oregon State University and lead author of the new study. "And so the possibility that a San Andreas earthquake would follow, it's movie territory."

Two Powerful Fault Systems on the Move

The Pacific coast of the United States sits at the boundary of several massive tectonic plates. North of Cape Mendocino, California, the Juan de Fuca plate dives beneath North America along a megathrust subduction zone known as Cascadia. To the south, the Pacific and North American plates grind past each other along the San Andreas Fault, occasionally producing devastating earthquakes such as the 1906 San Francisco event.

If both of these enormous fault systems were to rupture in close succession, it would redefine the seismic threat facing the entire western United States.

A Lucky Mistake at Sea

The discovery linking the two fault zones happened by accident. During a 1999 research cruise, scientists planned to collect sediment cores off the Pacific Northwest to study ancient Cascadia earthquakes. However, a graduate student accidentally entered an incorrect latitude, sending the ship roughly 90 kilometers south of the intended site -- outside the Cascadia margin and into San Andreas territory.




"We wound up off northern California," says Goldfinger. "When I woke up, I was pretty hot. But, once we were there, I thought, 'well, let's take a core here.'"

Strange Layers in the Sediment

The core retrieved from the submarine Noyo Canyon near Fort Bragg revealed something unexpected. Over the past 3,000 years, it contained a repeating pattern of turbidites -- sediment layers deposited by underwater landslides known as turbidity currents. Normally, these deposits show a simple pattern with coarse grains at the bottom and finer grains on top. Yet many of the layers in both the Noyo Canyon and Cascadia cores appeared in distinctive pairs.

"There were these big, thick, sandy doublet events where it had a fine-grained element, and on top of it was a very coarse grained sandy unit. And we were just scratching our heads," says Goldfinger.

Evidence of Linked Megaquakes

Radiocarbon dating revealed that many of these paired deposits north and south of Cape Mendocino formed at nearly the same time, within the limits of dating accuracy. That synchronicity was too frequent to be coincidental. After excluding other possible explanations, the researchers concluded that the first deposit in each pair likely resulted from a major earthquake on the Cascadia megathrust, while the second was caused by movement along the nearby San Andreas Fault.




"A lightbulb went on and we realized that the Noyo channel was probably recording Cascadia earthquakes, and that at a similar distance, Cascadia sites were probably recording San Andreas earthquakes," says Goldfinger. "Well, what if? What if Cascadia went off and triggered a weak turbidity current near the San Andreas, and then the San Andreas went off some time later and triggered a very coarse, sandy deposit to come down. It would create this upside-down doublet stratigraphy."

Could Two Quakes Strike Within Hours?

Exactly how much time might separate these linked events remains unclear, since later activity may have eroded some sediment between layers. However, in several cores, the second deposit appears to have formed within minutes or hours of the first. If that interpretation is correct, it suggests that a Cascadia megathrust quake could quickly trigger a massive San Andreas event, shaking nearly the entire Pacific coast in rapid succession.

Such a cascading sequence would pose a severe threat to lives, infrastructure, and emergency preparedness across the region.

"I'm from the Bay Area originally," says Goldfinger. "If I were in my hometown of Palo Alto, and Cascadia went off, I think I would drive east. There looks to me like a very high risk the San Andreas would go off next."
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Dark matter might not be invisible after all. It could leave a hidden glow | ScienceDaily
Dark matter, the mysterious substance thought to make up most of the Universe, might not be completely invisible after all. A new study suggests it could leave behind a faint red or blue "fingerprint" in light that passes through regions filled with it.


						
Researchers at the University of York propose that light could subtly change color when it encounters dark matter, offering a potential method for detecting it directly. This finding challenges the long-standing belief that dark matter and light do not interact in any measurable way.

Rethinking an "Invisible" Force

Until now, dark matter has been known only through its gravitational influence, which holds galaxies together and shapes their structure. Because it neither emits nor reflects light, scientists have traditionally assumed it cannot be detected through optical means.

The new work, however, suggests this view might be incomplete. According to the York team, light traveling through space could acquire a slight red or blue tint depending on the kind of dark matter it encounters. Detecting these subtle variations could open a new window into studying the unseen material that dominates the cosmos.

A "Six Handshake Rule" for Particles

The research is based on a concept similar to the "six handshake rule." This is the idea that any two people are connected by a short chain of acquaintances. The scientists suggest that something comparable might occur among subatomic particles.




Even if dark matter does not interact directly with light, it could still affect it indirectly through other particles. Certain dark matter candidates, called Weakly Interacting Massive Particles (WIMPs), might influence light by connecting through a chain of intermediate particles such as the Higgs boson and the top quark.

Traces of Color in the Darkness

Dr. Mikhail Bashkanov, from the University of York's School of Physics, Engineering and Technology, explained: "It's a fairly unusual question to ask in the scientific world, because most researchers would agree that dark matter is dark, but we have shown that even dark matter that is the darkest kind imaginable -- it could still have a kind of color signature.

He added: "It's a fascinating idea, and what is even more exciting is that, under certain conditions, this 'color' might actually be detectable. With the right kind of next-generation telescopes, we could measure it. That means astronomy could tell us something completely new about the nature of dark matter, making the search for it much simpler."

A New Direction for Dark Matter Detection

The study describes how these indirect interactions could be tested in upcoming experiments, allowing scientists to eliminate certain dark matter models while refining others. The team also emphasizes the importance of incorporating these findings into the design of future telescopes.

Dark matter remains one of physics' greatest mysteries, revealing itself only through its gravitational pull. Confirming these results could provide an entirely new approach to detecting it and deepen our understanding of how the Universe is held together.

Dr. Bashkanov said: "Right now, scientists are spending billions building different experiments -- some to find WIMPs, others to look for axions or dark photons. Our results show we can narrow down where and how we should look in the sky, potentially saving time and helping to focus those efforts."

The study was published in the journal Physics Letters B.
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Stanford's tiny eye chip helps the blind see again | ScienceDaily
A tiny wireless chip placed at the back of the eye, combined with a pair of advanced smart glasses, has partially restored vision to people suffering from an advanced form of age-related macular degeneration. In a clinical study led by Stanford Medicine and international collaborators, 27 of the 32 participants regained the ability to read within a year of receiving the implant.


						
With the help of digital features such as adjustable zoom and enhanced contrast, some participants achieved visual sharpness comparable to 20/42 vision.

The study's findings were published on Oct. 20 in the New England Journal of Medicine.

A Milestone in Restoring Functional Vision

The implant, named PRIMA and developed at Stanford Medicine, is the first prosthetic eye device to restore usable vision to individuals with otherwise untreatable vision loss. The technology enables patients to recognize shapes and patterns, a level of vision known as form vision.

"All previous attempts to provide vision with prosthetic devices resulted in basically light sensitivity, not really form vision," said Daniel Palanker, PhD, a professor of ophthalmology and a co-senior author of the paper. "We are the first to provide form vision."

The research was co-led by Jose-Alain Sahel, MD, professor of ophthalmology at the University of Pittsburgh School of Medicine, with Frank Holz, MD, of the University of Bonn in Germany, serving as lead author.




How the PRIMA System Works

The system includes two main parts: a small camera attached to a pair of glasses and a wireless chip implanted in the retina. The camera captures visual information and projects it through infrared light to the implant, which converts it into electrical signals. These signals substitute for the damaged photoreceptors that normally detect light and send visual data to the brain.

The PRIMA project represents decades of scientific effort, involving numerous prototypes, animal testing, and an initial human trial.

Palanker first conceived the idea two decades ago while working with ophthalmic lasers to treat eye disorders. "I realized we should use the fact that the eye is transparent and deliver information by light," he said.

"The device we imagined in 2005 now works in patients remarkably well."

Replacing Lost Photoreceptors

Participants in the latest trial had an advanced stage of age-related macular degeneration known as geographic atrophy, which progressively destroys central vision. This condition affects over 5 million people worldwide and is the leading cause of irreversible blindness among older adults.




In macular degeneration, the light-sensitive photoreceptor cells in the central retina deteriorate, leaving only limited peripheral vision. However, many of the retinal neurons that process visual information remain intact, and PRIMA capitalizes on these surviving structures.

The implant, measuring just 2 by 2 millimeters, is placed in the area of the retina where photoreceptors have been lost. Unlike natural photoreceptors that respond to visible light, the chip detects infrared light emitted from the glasses.

"The projection is done by infrared because we want to make sure it's invisible to the remaining photoreceptors outside the implant," Palanker said.

Combining Natural and Artificial Vision

This design allows patients to use both their natural peripheral vision and the new prosthetic central vision simultaneously, improving their ability to orient themselves and move around.

"The fact that they see simultaneously prosthetic and peripheral vision is important because they can merge and use vision to its fullest," Palanker said.

Since the implant is photovoltaic -- relying solely on light to generate electrical current -- it operates wirelessly and can be safely placed beneath the retina. Earlier versions of artificial eye devices required external power sources and cables that extended outside the eye.

Reading Again

The new trial included 38 patients older than 60 who had geographic atrophy due to age-related macular degeneration and worse than 20/320 vision in at least one eye.

Four to five weeks after implantation of the chip in one eye, patients began using the glasses. Though some patients could make out patterns immediately, all patients' visual acuity improved over months of training.

"It may take several months of training to reach top performance -- which is similar to what cochlear implants require to master prosthetic hearing," Palanker said.

Of the 32 patients who completed the one-year trial, 27 could read and 26 demonstrated clinically meaningful improvement in visual acuity, which was defined as the ability to read at least two additional lines on a standard eye chart. On average, participants' visual acuity improved by 5 lines; one improved by 12 lines.

The participants used the prosthesis in their daily lives to read books, food labels and subway signs. The glasses allowed them to adjust contrast and brightness and magnify up to 12 times. Two-thirds reported medium to high user satisfaction with the device.

Nineteen participants experienced side effects, including ocular hypertension (high pressure in the eye), tears in the peripheral retina and subretinal hemorrhage (blood collecting under the retina). None were life-threatening, and almost all resolved within two months.

Future Visions

For now, the PRIMA device provides only black-and-white vision, with no shades in between, but Palanker is developing software that will soon enable the full range of grayscale.

"Number one on the patients' wish list is reading, but number two, very close behind, is face recognition," he said. "And face recognition requires grayscale."

He is also engineering chips that will offer higher resolution vision. Resolution is limited by the size of pixels on the chip. Currently, the pixels are 100 microns wide, with 378 pixels on each chip. The new version, already tested in rats, may have pixels as small as 20 microns wide, with 10,000 pixels on each chip.

Palanker also wants to test the device for other types of blindness caused by lost photoreceptors.

"This is the first version of the chip, and resolution is relatively low," he said. "The next generation of the chip, with smaller pixels, will have better resolution and be paired with sleeker-looking glasses."

A chip with 20-micron pixels could give a patient 20/80 vision, Palanker said. "But with electronic zoom, they could get close to 20/20."

Researchers from the University of Bonn, Germany; Hopital Fondation A. de Rothschild, France; Moorfields Eye Hospital and University College London; Ludwigshafen Academic Teaching Hospital; University of Rome Tor Vergata; Medical Center Schleswig-Holstein, University of Lubeck; L'Hopital Universitaire de la Croix-Rousse and Universite Claude Bernard Lyon 1; Azienda Ospedaliera San Giovanni Addolorata; Centre Monticelli Paradis and L'Universite d'Aix-Marseille; Intercommunal Hospital of Creteil and Henri Mondor Hospital; Knappschaft Hospital Saar; Nantes University; University Eye Hospital Tubingen; University of Munster Medical Center; Bordeaux University Hospital; Hopital National des 15-20; Erasmus University Medical Center; University of Ulm; Science Corp.; University of California, San Francisco; University of Washington; University of Pittsburgh School of Medicine; and Sorbonne Universite contributed to the study.

The study was supported by funding from Science Corp., the National Institute for Health and Care Research, Moorfields Eye Hospital National Health Service Foundation Trust, and University College London Institute of Ophthalmology.
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AI turns x-rays into time machines for arthritis care | ScienceDaily
A new artificial intelligence system developed by researchers at the University of Surrey can forecast what a patient's knee X-ray might look like one year in the future. This breakthrough could reshape how millions of people living with osteoarthritis understand and manage their condition.


						
The research, presented at the International Conference on Medical Image Computing and Computer Assisted Intervention (MICCAI 2025), describes a powerful AI model capable of generating realistic "future" X-rays along with a personalized risk score that estimates disease progression. Together, these outputs give doctors and patients a visual roadmap of how osteoarthritis may evolve over time.

A Major Step Forward in Predicting Osteoarthritis Progression

Osteoarthritis, a degenerative joint disorder that affects more than 500 million people globally, is the leading cause of disability among older adults. The Surrey system was trained on nearly 50,000 knee X-rays from about 5,000 patients, making it one of the largest datasets of its kind. It can predict disease progression roughly nine times faster than similar AI tools and operates with greater efficiency and accuracy. Researchers believe this combination of speed and precision could help integrate the technology into clinical practice more quickly.

David Butler, the study's lead author from the University of Surrey's Centre for Vision, Speech and Signal Processing (CVSSP) and the Institute for People-Centred AI, explained:

"We're used to medical AI tools that give a number or a prediction, but not much explanation. Our system not only predicts the likelihood of your knee getting worse -- it actually shows you a realistic image of what that future knee could look like. Seeing the two X-rays side by side -- one from today and one for next year -- is a powerful motivator. It helps doctors act sooner and gives patients a clearer picture of why sticking to their treatment plan or making lifestyle changes really matters. We think this can be a turning point in how we communicate risk and improve osteoarthritic knee care and other related conditions."

How the System Visualizes Change

At the core of the new system is an advanced generative model known as a diffusion model. It creates a "future" version of a patient's X-ray and identifies 16 key points in the joint to highlight areas being tracked for potential changes. This feature enhances transparency by showing clinicians exactly which parts of the knee the AI is monitoring, helping build confidence and understanding in its predictions.




The Surrey team believes their approach could be adapted for other chronic diseases. Similar AI tools might one day predict lung damage in smokers or track the progression of heart disease, providing the same kind of visual insights and early warning that this system offers for osteoarthritis. Researchers are now seeking collaborations to bring the technology into hospitals and everyday healthcare use.

Greater Transparency and Early Intervention

Gustavo Carneiro, Professor of AI and Machine Learning at Surrey's Centre for Vision, Speech and Signal Processing (CVSSP), said:

"Earlier AI systems could estimate the risk of osteoarthritis progression, but they were often slow, opaque and limited to numbers rather than clear images. Our approach takes a big step forward by generating realistic future X-rays quickly and by pinpointing the areas of the joint most likely to change. That extra visibility helps clinicians identify high-risk patients sooner and personalize their care in ways that were not previously practical."
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A "toxic duo" may be the hidden trigger behind Alzheimer's disease | ScienceDaily
For decades, scientists have known that Alzheimer's disease is marked by sticky plaques and tangled proteins in the brain. In recent years, research has also shown that the brain's blood vessels play an important role in how the disease develops. Yet despite decades of progress, this deeper understanding has not led to fully effective treatments. The main obstacle has been the uncertainty around the exact biological chain of events that leads to brain cell loss.


						
A Toxic Interaction Between Amyloid and Blood Proteins

New findings now reveal a damaging partnership between two key molecules: amyloid beta (Ab), a peptide known for forming plaques, and fibrinogen, a major blood protein involved in clotting. When Ab attaches to fibrinogen, it produces unusual clots that resist breakdown. These stubborn clots are linked to inflammation and damage in blood vessels, and even very small amounts of the complex appear to set off early signs of Alzheimer's, including loss of synapses, swelling in the brain, and leaks in the blood-brain barrier. The results strengthen the case that vascular dysfunction contributes directly to neurodegeneration and highlight a promising new therapeutic target: the Ab/fibrinogen complex.

"It takes a larger amount of Ab or fibrinogen alone to cause serious damage in the Alzheimer's brain," says Erin Norris, research associate professor in the laboratory of Sidney Strickland at Rockefeller. "But when the two complex together, you only need very small amounts of each to cause damage. There's a synergistic effect with Ab and fibrinogen."

Investigating a Long-Standing Hypothesis

Strickland's Patricia and John Rosenwald Laboratory of Neurobiology and Genetics has been studying this Ab/fibrinogen link for almost twenty years. Earlier work from the group showed that Ab binds to fibrinogen and connected that interaction to the progression of Alzheimer's disease. At the time, the idea that blood vessel problems could play a major role in Alzheimer's was controversial. "Only recently, with a number of breakthroughs in the field, did people begin to believe that the vascular system is involved in AD pathogenesis," Norris says. "Since our initial findings, we've been focused on studying the mechanisms that explain how a dysfunctional vascular system impacts AD."

Identifying the complex was only the beginning. The researchers wanted to know how much damage it could cause on its own. They recreated low concentrations of the Ab/fibrinogen complex in the lab and applied it to thin slices of mouse brain tissue as well as to living mice. This allowed them to observe its effects under tightly controlled conditions.




"We wanted to really show the damage -- to zoom in on exactly how pre- and post-synaptic terminals were being harmed," says Research Associate Elisa Nicoloso Simoes-Pires.

Their experiments revealed that while Ab and fibrinogen alone caused little harm, even small amounts of the combined complex led to major problems. It damaged synapses, increased inflammation, and disrupted the blood-brain barrier -- all signature features of Alzheimer's disease. When the researchers used antibodies that stopped Ab from binding to fibrinogen, the harmful effects were significantly reduced.

"We showed that the complex actually induces blood-brain barrier leakage, when the proteins alone did not," Simoes-Pires says. "Disruption of the blood-brain barrier allows for blood proteins to cross into the brain, which lead to additional harm."

Clues to Early Alzheimer's and Potential Treatments

One strength of the study is that it used both isolated brain tissue and live mice. "It was an in vitro and in vivo project, both providing the same outcome," Norris says. "We are much more confident in our results when we can show the same thing in culture and in a living organism." Next, the team plans to explore the mechanism -- why does this complex cause so much trouble?

There may also be clinical implications, because the study suggests that even small amounts of the Ab/fibrinogen complex can trigger the features of Alzheimer's disease long before cognitive symptoms appear. Mice exposed to the complex, for instance, also showed elevated levels of phospho-tau181, a biomarker used in humans to detect Alzheimer's years before symptoms arise. This result raises the possibility that the current study is mimicking the earliest stages of AD progression and that early intervention targeting the complex itself could delay or prevent it.

While many mechanisms contribute to Alzheimer's, the team believes this particular pathway deserves more attention. "It's not a simple disease," Simoes-Pires says. "A lot of other factors can induce neurotoxicity, and we certainly do not propose that inhibiting this complex formation would cure AD. But perhaps targeting this complex would alleviate some of the pathologies and be even more effective in combination with other therapies."

These discoveries bring researchers one step closer to understanding how damage spreads in the Alzheimer's brain -- and how stopping a single toxic interaction could make a difference.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251022023113.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



How algae learned to harness the Sun without getting burned | ScienceDaily
A day of strong sunlight can spoil more than just a beach outing -- it can also harm the process of photosynthesis, the way plants and other organisms convert sunlight into energy. Underwater, however, certain algae have evolved a unique way to stay protected. Researchers from Osaka Metropolitan University and their collaborators discovered that a pigment known as siphonein helps marine green algae continue photosynthesizing efficiently, even under intense light.


						
Protecting the Machinery of Photosynthesis

Photosynthetic organisms use complex molecular systems called light-harvesting complexes (LHCs) to absorb sunlight and convert it into usable energy. When chlorophyll, the green pigment central to photosynthesis, absorbs light, it becomes excited and passes that energy to reaction centers that fuel chemical processes. Under too much light, though, chlorophyll can enter a dangerous "triplet" state, producing reactive oxygen molecules that can damage cells.

"Organisms use carotenoids to quickly dissipate excess energy, or quench these triplet states, through a process called triplet-triplet energy transfer (TTET)," said Ritsuko Fujii, lead author and associate professor at the Graduate School of Science and Research Center for Artificial Photosynthesis at Osaka Metropolitan University.

Until recently, the exact details of how this protective process works were not well understood.

A Closer Look at Codium fragile

To investigate, the research team turned to Codium fragile, a type of marine green alga. Like land plants, it has a light-harvesting antenna complex called LHCII, but it also contains rare carotenoids such as siphonein and siphonaxanthin. These pigments allow the algae to use green light -- common in underwater environments -- for photosynthesis.




"The key to the quenching mechanism lies in how quickly and efficiently the triplet states can be deactivated," said Alessandro Agostini, researcher at the University of Padua, Italy and co-lead author of the study.

The researchers used electron paramagnetic resonance (EPR) spectroscopy, a technique that directly measures triplet excited states, to compare spinach with Codium fragile. In spinach, traces of harmful chlorophyll triplet states remained. But in Codium fragile, those signals disappeared entirely, showing that its carotenoids successfully neutralize the damaging energy.

"Our research has revealed that the antenna structure of photosynthetic green algae has an excellent photoprotective function," Agostini said.

How Siphonein Shields Algae From Sun Damage

By combining EPR data with quantum chemical simulations, the researchers identified siphonein, located at a critical binding site in the LHCII complex, as the key pigment responsible for this defense. They also revealed how its molecular structure and positioning make it especially effective at dispersing excess energy.

These findings show that marine algae have evolved specialized pigments not only to absorb the blue-green light available underwater but also to withstand the damaging effects of intense sunlight.




From Ocean Discovery to Solar Innovation

Beyond improving our understanding of photosynthesis, this research could influence the design of bio-inspired solar technologies that protect themselves from light damage. Such systems might lead to more durable and efficient renewable energy solutions.

"We hope to further clarify the structural characteristics of carotenoids that increase quenching efficiency, ultimately enabling the molecular design of pigments that optimize photosynthetic antennae," Fujii said.

The study was published in Cell Reports Physical Science.
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A giant wave is rippling through the Milky Way, and scientists don't know why | ScienceDaily
Our Milky Way is constantly in motion: it spins, it tilts, and, as new observations reveal, it ripples. Data collected by the European Space Agency's Gaia space telescope show that our galaxy is not only rotating and wobbling but also sending out a vast wave that travels outward from its center.


						
For about a century, astronomers have known that the Milky Way's stars orbit its core, and Gaia has precisely tracked their speeds and trajectories. Since the 1950s, scientists have also recognized that the galactic disc is not flat but warped. Then in 2020, Gaia uncovered that this warped disc slowly oscillates over time, similar to the motion of a spinning top.

Now, researchers have identified an enormous wave that moves through the Milky Way, influencing stars tens of thousands of light-years from the Sun. The phenomenon is like a rock dropped into a pond, where the resulting ripples spread outward -- only here, the "ripples" are made of stars, stretching across the galaxy's outer regions.

The newly revealed wave is illustrated in the figure above. Thousands of bright stars, shown in red and blue, are overlaid on Gaia's detailed map of the Milky Way.

In the image on the left, we see our galaxy from a top-down perspective. The right panel shows a side view, cutting vertically through the galactic plane. From this angle, the left portion of the galaxy curves upward while the right side bends downward (this is the warp of the disc). The red and blue regions mark the newly discovered wave: red areas indicate stars located above the warped plane, while blue areas show stars lying below it.

Although no spacecraft can venture beyond the galaxy, Gaia's remarkably precise measurements -- covering all three spatial dimensions (3D) and three components of motion (toward and away from us, and across the sky) -- allow scientists to construct these top-down and edge-on views of the Milky Way.

These maps reveal that the wave extends over a vast section of the disc, affecting stars located about 30,000 to 65,000 light-years from the galactic center (the Milky Way itself measures about 100,000 light-years across).




"What makes this even more compelling is our ability, thanks to Gaia, to also measure the motions of stars within the galactic disc," says Eloisa Poggio who is an astronomer at the Istituto Nazionale di Astrofisica (INAF) in Italy, and led the team of scientists that discovered the wave.

"The intriguing part is not only the visual appearance of the wave structure in 3D space, but also its wave-like behavior when we analyze the motions of the stars within it."

In the edge-on view of the Milky Way linked below ("The Milky Way's great wave in motion"), white arrows show how the stars move. The vertical motion of the stars (represented by these arrows) is slightly shifted sideways compared to the pattern of their positions (shown by the red and blue colors).

"This observed behavior is consistent with what we would expect from a wave," Eloisa explains.

She compares the phenomenon to a stadium crowd performing a wave. If we could freeze that moment in time, some people would be standing upright, others would just have sat down (after the wave passed), and some would be about to stand (as the wave approaches). Galactic timescales are far longer, but the principle is similar.

In this comparison, the people standing upright correspond to the red regions in Gaia's maps, while those about to rise -- moving upward with the greatest vertical speed -- are represented by the longest white arrows pointing up, just ahead of the wave's crest.




Eloisa and her team detected this remarkable motion by carefully studying young giant stars and Cepheid stars, both of which vary in brightness in predictable ways that make them easy for Gaia to observe across large distances.

Because these stars seem to move with the wave, the researchers suspect that gas in the galactic disc may also participate in this large-scale motion. Newly formed stars could retain information from the gas they were born from, preserving a kind of "memory" of the wave.

The cause of the galaxy's vast oscillations is still uncertain. One possibility is that the Milky Way experienced a past encounter or collision with a smaller, dwarf galaxy, but further analysis is needed to confirm this.

This newly found "great wave" might also have some link to a smaller undulating structure known as the Radcliffe Wave, which lies roughly 500 light-years from the Sun and extends about 9,000 light-years across.

"However, the Radcliffe Wave is a much smaller filament, and located in a different portion of the galaxy's disc compared to the wave studied in our work (much closer to the Sun than the great wave). The two waves may or may not be related. That's why we would like to do more research," Eloisa adds.

"The upcoming fourth data release from Gaia will include even better positions and motions for Milky Way stars, including variable stars like Cepheids. This will help scientists to make even better maps, and thereby advance our understanding of these characteristic features in our home galaxy," says Johannes Sahlmann, ESA's Gaia Project Scientist.
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Atlantic dolphins are dying much younger. Scientists sound the alarm | ScienceDaily
Common dolphins, among the most abundant marine mammals on Earth, are living significantly shorter lives in the North Atlantic. A new study published on October 10 in Conservation Letters reports that their lifespan has dropped sharply in recent decades.


						
Researchers from the University of Colorado Boulder found that female common dolphins are living an average of seven years less than they did in 1997. The team warns that this decline threatens not just the species but also the ocean ecosystems they help sustain.

"There is an urgent need to manage the population better," said Etienne Rouby, a postdoctoral researcher at the Institute of Arctic and Alpine Research (INSTAAR). "Otherwise, there is a risk for decline and, ultimately, extinction."

Dolphins of the Bay of Biscay

Roughly 6 million common dolphins inhabit tropical and temperate waters worldwide, making them the most numerous members of the cetacean family, which includes whales and porpoises. One of their key winter gathering spots is the Bay of Biscay, off the coast of France, where nutrient-rich waters attract anchovies, sardines, and other small fish that serve as food for the dolphins.

However, this same region is also one of Europe's busiest fishing zones. While dolphins are not the intended catch, many become accidental victims of fishing operations. Known as "bycatch," this phenomenon causes thousands of dolphin deaths each year. In 2021 alone, bycatch was estimated to have killed about 6,900 dolphins out of the bay's winter population of 180,000.

Despite such figures, past surveys suggested that dolphin numbers in the area were stable.




A New Way to Measure Decline

Traditional monitoring methods rely on counting dolphins spotted from ships or aircraft. Because the animals are constantly moving, these surveys can overlook population changes until they become severe. For species like dolphins, which reproduce slowly and live for decades, that delay can make recovery extremely difficult once the decline becomes visible, Rouby explained.

To better track survival trends, the research team took a different approach by examining stranded dolphins that had washed ashore along the Bay of Biscay. Dolphins usually beach themselves when sick, injured, or disoriented, and most do not survive. Although stranded animals represent only about 10% of total deaths, their condition over time can reveal important patterns in population health.

The researchers analyzed 759 stranded common dolphins collected between 1997 and 2019.

"We wanted to capture changes in the population's survival and fertility rates. These are more sensitive indicators of population health, and they enable us to identify the problems before they become irreversible," Rouby said.

Evidence in the Teeth

By studying the growth layers in dolphin teeth, the scientists determined the ages at which the animals died. Their findings showed that the average lifespan of female dolphins in the Bay of Biscay fell from 24 years in the late 1990s to only 17 years by 2019. This decrease has also resulted in fewer calves being born, signaling a broader reproductive decline.




The study found that population growth has slowed by 2.4% since 1997. Under ideal conditions, common dolphin numbers can increase by about 4% per year, meaning that growth in 2019 was likely only around 1.6%.

"The numbers are likely to be lower in reality," Rouby said. He warned that if this trend continues, growth could eventually turn negative, marking the beginning of an overall population decline.

Policy Changes and Future Action

Since 2024, the French government has implemented a one-month annual fishing ban in the Bay of Biscay each January to protect dolphins. Although initial reports show the measure may be helping, Rouby suggested that adjusting the ban's timing based on dolphin migration patterns could make it more effective. Because dolphins do not always arrive at the same time each year, matching the closure to their movements would offer better protection.

Other North Atlantic cetaceans, including harbor porpoises and bottlenose dolphins, may be facing similar pressures. Understanding these patterns could help strengthen marine protection policies such as the US Marine Mammal Protection Act and the European Marine Strategy Framework Directive.

Why Dolphins Matter

"Dolphins are the top predators in the Bay of Biscay, and they play a very important role in the ecosystem," Rouby explained. "Without these predators, fish populations could become out of control, and they would in turn consume too much plankton and vegetation until the system collapses."

He emphasized the need for swift, informed action. "As humans, we should make conscious decisions to protect the living and non-living things around us. Facing evidence of viability loss, we need to act before it is too late."
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Scientists stumble on a hidden quantum trick in 2D materials | ScienceDaily
When arranged in just the right ways, two-dimensional materials can display unusual and valuable quantum effects such as superconductivity and exotic types of magnetism. Understanding why these effects arise, and how to control them, remains one of the biggest challenges for physicists and engineers. A new study published in Nature Physics has uncovered a previously unseen property that may explain how these mysterious quantum phases form and evolve.


						
Using a novel terahertz (THz) spectroscopy method, researchers found that thin stacks of 2D materials -- commonly used in laboratories worldwide -- can naturally create what are called cavities. These tiny spaces confine both light and electrons into even smaller regions, significantly altering their interactions and behavior.

"We've uncovered a hidden layer of control in quantum materials and opened a path to shaping light-matter interactions in ways that could help us both understand exotic phases of matter and ultimately harness them for future quantum technologies," said James McIver, assistant professor of physics at Columbia and lead author of the paper.

The work traces its origins to Hamburg, where McIver led a research group at the Max Planck Institute for the Structure and Dynamics of Matter (MPSD). The institute is part of the Max Planck-New York Center on Nonequilibrium Quantum Phenomena, a collaboration among MPSD, Columbia, the Flatiron Institute, and Cornell University. Researchers at the Center study how stable physical systems respond when pushed away from equilibrium.

McIver's team explores these questions through light. "2D materials, with their fascinating macroscopic properties, often behave like black boxes. By shining light on them, we can literally shed light on the hidden behavior of their electrons, revealing details that would otherwise remain unseen," said Gunda Kipp, a PhD student at MPSD and first author of the paper. One obstacle, however, is that the wavelengths of light needed to probe 2D materials are far larger than the materials themselves, which are thinner than a human hair.

To overcome this scale mismatch, the researchers developed a chip-sized spectroscope that compresses THz light -- the range where many quantum effects occur -- from about 1 millimeter down to just 3 micrometers. This compact design made it possible to directly observe how electrons move within 2D materials. They first tested their approach using graphene, a well-known form of carbon, to measure its optical conductivity.

What they found was unexpected: distinct standing waves.




"Light can couple to electrons to form hybrid light-matter quasiparticles. These quasiparticles move as waves and, under certain conditions, they can become confined, much like the standing wave on a guitar string that produces a distinct note," explained MPSD postdoctoral fellow and co-first-author Hope Bretscher.

In a guitar, the string's fixed ends define where the wave can form. Pressing a finger on the string shortens the wave, changing the pitch of the note. In optics, a similar process occurs when two mirrors trap light between them, creating a standing wave inside what scientists call a cavity. When a material is placed inside that cavity, the trapped light can repeatedly interact with it, altering its electronic properties.

However, the researchers discovered that mirrors might not even be necessary.

"We found that the material's own edges already act as mirrors," said Kipp. With their THz spectroscope, they observed that excited streams of electrons reflect off the edges to form a type of hybrid light-matter quasiparticle called a plasmon polariton.

The McIver lab studied a device made up of multiple layers, each of which can act as a cavity separated by a few tens of nanometers. The plasmons that form in each layer can, in turn, interact -- often strongly. "It's like connecting two guitar strings; once linked, the note changes," said Bretscher. "In our case, it changes drastically."

The next step was to understand what determines the frequencies of these quasiparticles and how tightly light and matter couple together. "With co-author and MPSD postdoctoral fellow Marios Michael, we developed an analytical theory that only needed a handful of geometric sample parameters to match the observations of our experiments," said Kipp. "With just a click of a button, our theory can extract the properties of a material and will help us design and tailor future samples to obtain specific properties. For example, by tracking resonances as functions of carrier density, temperature, or magnetic field, we may uncover the mechanisms driving different quantum phases."

While this study focused on plasmons, the new chip-scale THz spectroscope could detect other types of quasiparticles oscillating in many different 2D materials. The team is already testing new samples in both Hamburg and New York.

"This whole project was a bit of a serendipitous discovery. We didn't expect to see these cavity effects, but we're excited to use them to manipulate phenomena in quantum materials going forward," said Bretscher. "And now that we have a technique to see them, we're intrigued to learn how they might be affecting other materials and phases."
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Running fixes what junk food breaks in the brain | ScienceDaily
Researchers at University College Cork, led by Professor Yvonne Nolan, have uncovered the specific metabolic processes that explain how exercise helps offset the harmful behavioral effects of eating a Western-style cafeteria diet. Published on October 21 in the peer-reviewed journal Brain Medicine, the study shows that voluntary running can reduce depression-like behaviors triggered by diets high in fat and sugar. These changes appear to involve both circulating hormones and metabolites produced in the gut. The discovery offers valuable insight into how lifestyle habits like exercise can be used to support mental well-being in an age where ultra-processed foods are common.


						
To investigate, the team studied adult male rats fed either a standard chow diet or a rotating cafeteria diet made up of high-fat, high-sugar foods for seven and a half weeks. Half of the animals in each group were given access to a running wheel. This setup allowed the researchers to distinguish the separate and combined influences of diet quality and physical activity on the brain and behavior.

Novel Mechanisms Connecting Exercise and Mood

The findings showed that voluntary running produced an antidepressant-like effect even when the rats consumed an unhealthy diet, suggesting that regular physical activity could benefit people who eat Western-style foods.

Using a comprehensive metabolomic approach, Professor Nolan and her colleagues examined the caecal contents of the animals and found that the cafeteria diet profoundly altered gut metabolism. Out of 175 metabolites analyzed in sedentary rats, 100 were significantly affected. Exercise influenced a smaller subset of these, partially restoring the balance. Three metabolites known to play a role in mood regulation -- anserine, indole-3-carboxylate, and deoxyinosine -- were reduced by the cafeteria diet but rebounded with exercise.

Behavioral tests assessing learning, memory, and emotional responses revealed further insights. The cafeteria diet alone did not greatly impair spatial learning or recognition memory, but exercise slightly improved navigation skills. The researchers also found mild anti-anxiety effects from exercise that occurred regardless of diet type.
What are caecal contents?

The term caecal contents refers to the material found inside the caecum, a pouch located at the beginning of the large intestine. In animals such as rats, this area is rich in gut microbes that help break down food and produce a wide variety of chemical compounds called metabolites. Scientists often analyze caecal contents to understand how diet, exercise, or medication affect gut health and metabolism.




Hormonal Pathways in the Diet-Exercise Relationship

Analysis of blood samples revealed strong hormonal changes that mirrored the behavioral outcomes. Sedentary rats on the cafeteria diet had sharply higher insulin and leptin levels, but these elevations were significantly reduced in those that exercised. According to Dr. Minke Nota, the study's first author, this hormonal rebalancing may help explain how exercise protects against the behavioral effects of poor diet.

The team also identified intricate interactions between diet and exercise involving other hormones that regulate metabolism. In animals eating standard chow, exercise boosted glucagon-like peptide 1 (GLP-1) levels, but this response was weakened in those on the cafeteria diet. In contrast, exercise increased peptide YY (PYY) levels only in the cafeteria-fed rats, suggesting that compensatory hormonal mechanisms help stabilize metabolism when diet quality is low.

Levels of fibroblast growth factor 21 (FGF-21) rose substantially in response to the cafeteria diet regardless of physical activity, while glucagon levels declined. Together, these findings reveal a complex hormonal network through which diet and exercise interact to influence metabolism and brain function.

Implications for Understanding Diet-Brain Relationships

Perhaps most intriguingly, the study found that the cafeteria diet prevented the typical exercise-induced increase in adult hippocampal neurogenesis (formation of new neurons), as measured by doublecortin-positive cells in the dentate gyrus. In standard chow-fed animals, exercise robustly increased neurogenesis throughout the hippocampus, a brain region involved in emotion and memory. This finding suggests that diet quality may fundamentally alter the brain's capacity to benefit from physical activity at the cellular level.




The research team conducted correlation analyses to identify relationships between specific metabolites and behavioral outcomes. Several caecal metabolites including aminoadipic acid and 5-hydroxyindole-3-acetic acid showed negative associations with cognitive performance. These correlations were independent of experimental condition, suggesting fundamental relationships between gut metabolite profiles and brain function.

An accompanying editorial by Professor Julio Licinio and colleagues emphasizes the clinical relevance of these findings, noting that "exercise has an antidepressant-like effect in the wrong dietary context, which is good news for those who have trouble changing their diet." The editorial highlights how this research provides a biological framework for understanding why exercise remains beneficial even when dietary improvements prove challenging to implement.

Future Directions and Clinical Translation

The study raises important questions about optimal sequencing of lifestyle interventions. The findings suggest that while exercise can provide mood benefits regardless of diet quality, achieving full neuroplastic benefits may require attention to nutritional status. This has implications for designing interventions that maximize both feasibility and biological impact.

Several limitations warrant consideration. The study was conducted exclusively in male rats, and sex differences in metabolic and neurogenic responses to diet and exercise are well-documented. Additionally, the seven-week intervention period may not capture longer-term adaptations that could emerge with chronic exposure. Future studies incorporating female animals, longer intervention periods, and dose-response designs will help refine understanding of these complex interactions.

The research also opens new avenues for investigating specific metabolites as potential therapeutic targets. The protective effects of exercise on anserine, indole-3-carboxylate, and deoxyinosine levels suggest these compounds may serve as biomarkers or even therapeutic agents for mood disorders. The strong correlations between specific gut metabolites and behavioral measures support growing interest in the microbiota-gut-brain axis as a target for mental health interventions.

This peer-reviewed research represents a significant advance in understanding the biological mechanisms linking diet, exercise, and mental health, offering new insights into how lifestyle factors interact at molecular and cellular levels to influence brain function. The findings challenge existing paradigms about the relationship between metabolic and mental health by demonstrating that exercise can provide antidepressant-like effects even in the context of poor dietary choices. By employing innovative metabolomic approaches combined with comprehensive behavioral and neurobiological assessments, the research team has generated data that not only advances fundamental knowledge but also suggests practical applications for addressing the mental health challenges associated with modern dietary patterns. The reproducibility and validation of these findings through the peer-review process ensures their reliability and positions them as a foundation for future investigations. This work exemplifies how cutting-edge research can bridge the gap between basic science and translational applications, potentially impacting individuals struggling with mood disorders in the coming years.
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Physicists discover strange spinning crystals that behave like living matter | ScienceDaily
It may sound unbelievable, but crystals made of rotating particles are real. A group of physicists from Aachen, Dusseldorf, Mainz, and Wayne State University (Detroit, USA) has explored these unusual materials and their remarkable behavior. These crystals can easily split into separate fragments, form unusual grain boundaries, and display controllable structural defects. In a study published in the Proceedings of the National Academy of Sciences (PNAS), the researchers present a broad theoretical framework that can predict several new properties of these so-called "transverse interaction" systems.


						
Rotating Systems in Nature and Technology

"Transverse forces" can appear not only in engineered materials, such as certain magnetic solids, but also in biological systems. In an experiment at the Massachusetts Institute of Technology (MIT), researchers observed that groups of starfish embryos, through their swimming motions, influenced each other's movement in a way that caused them to rotate around one another. The biological function of this coordinated motion remains unclear, but it shares the same fundamental feature found in these synthetic systems: interacting, rotating objects.

Professor Dr. Hartmut Lowen from the Institute of Theoretical Physics II at Heinrich Heine University Dusseldorf (HHU) explains: "A system of many rotating constituent elements exhibits a qualitatively new behavior that is non-intuitive: At high concentrations, these objects form a solid body of rotors, which possess 'odd' material properties."

One such property is known as "odd elasticity." Normally, when a material is pulled, it stretches along the direction of the force. In contrast, an odd elastic material does not stretch -- it twists instead.

Twisting, Breaking, and Reforming

This kind of "odd" solid can even disintegrate on its own. When the rotating building blocks rub together strongly enough, the solid can fragment into many smaller spinning crystallites. Even more surprisingly, these fragments can later reassemble themselves into a coherent structure once again.




A research team led by Professor Dr. Zhi-Feng Huang from Wayne State University and Professor Lowen developed a multiscale theoretical model to describe the behavior of these odd crystals. Using this model, they performed simulations that revealed unexpected patterns and possible technological uses for these rotating materials.

Reversing the Rules of Crystal Growth

The team found that large crystals governed by transverse interactions tend to break down into smaller spinning units, while smaller crystals grow until reaching a specific critical size. This outcome runs counter to conventional crystal growth, where materials typically expand steadily under favorable conditions.

Professor Huang explains:"We have discovered a fundamental property of nature underlying this process which determines the relation between the size of the critical fragments and their rotation speed."

Study co-author Professor Dr. Raphael Wittkowski of the DWI -- Leibniz Institute for Interactive Materials and of RWTH Aachen University, adds: "We furthermore demonstrated how defects in the crystals exhibit dynamics of their own. The formation of such defects can be influenced from outside, which allows properties of the crystals to be specifically controlled with a view to usage applications."

"Our far-reaching theory encompasses all systems evidencing such transverse interactions. Conceivable applications range from colloid research to biology," declares co-author Dr. Michael te Vrugt, Assistant Professor at the University of Mainz.




Professor Lowen adds: "The model calculations indicate concrete application potential. The novel elastic properties of these new crystals could be exploited to invent new technical switching elements, for example."

Central vs. Transverse Forces

In physics, interactions such as gravity and the Coulomb force are known as central forces because they act along the line connecting the centers of two bodies. These forces cause objects to move toward or away from each other.

By contrast, transverse interactions are a recently discovered class of forces that act perpendicular to that central axis. This unusual alignment causes the bodies to start rotating around one another spontaneously -- a dynamic at the heart of these newly discovered rotating crystals.
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Brain fog during menopause? Here's what's really going on | ScienceDaily
Many women going through menopause report experiencing what they describe as "brain fog," a mix of forgetfulness, reduced focus, and mental fatigue. These symptoms are thought to stem in part from hormonal fluctuations that occur during this transition. To better understand the connection, researchers conducted a review of existing studies examining how menopause affects brain structure and its links to cognitive, emotional, and physical health. The findings from this review will be presented at the 2025 Annual Meeting of The Menopause Society, scheduled for October 21-25 in Orlando.


						
How Menopause Alters Brain Structure

Research has shown that menopause is accompanied by measurable structural changes in the brain. Several studies have identified decreases in gray matter volume in key regions such as the frontal and temporal cortices and the hippocampus, which play major roles in memory and decision-making. These reductions have been associated with declines in certain types of memory performance, including verbal and visuospatial abilities.

Other research has found that white matter hyperintensities -- bright spots visible on MRI scans that often indicate tissue damage -- are more common during menopause, particularly in women who experience early menopause or frequent hot flashes. These changes may result from reduced blood flow to the brain's white matter. The lesions are linked to a higher risk of neurological symptoms such as cognitive decline, balance problems, mood changes, and an increased likelihood of stroke and dementia.

Evidence of Brain Recovery and Hormonal Adaptation

Interestingly, some findings suggest that gray matter volume may partially recover after menopause, hinting at the brain's ability to adapt through neuroplasticity. Scientists have also observed higher estrogen receptor density during the menopause transition, which may reflect the brain's attempt to compensate for falling hormone levels. However, this increase has also been tied to weaker memory performance in some cases. Changes in blood vessel reactivity and energy metabolism within the brain further illustrate how menopause affects neural health and resilience.

Some evidence suggests a partial recovery of gray matter volume postmenopause, potentially reflecting compensatory neuroplastic processes. Additionally, elevated estrogen receptor density during the menopause transition may represent an adaptive response to declining hormone levels, although it has also been associated with poorer memory outcomes Alterations in cerebrovascular reactivity and brain energy metabolism further underscore the impact of menopause on neural integrity and functional resilience.




As part of a project carried out at the BRAVE Lab of the School of Behavioral and Brain Sciences at Ponce Health Sciences University (Puerto Rico), PhD-PSY students Angelica Rodriguez and Andrea Pereira conducted a bibliographical review under the supervision of Dr. Barbara Barros and Dr. Karla Martinez. Their work analyzed relevant scientific literature on menopause-related brain structural changes and how these alterations may contribute to menopause symptoms. More detailed results will be discussed at the 2025 Annual Meeting of The Menopause Society as part of the poster presentation entitled "Menopause and Brain Structural Changes: A bibliographic revision." Rodriguez, first author, will be presenting the poster at the meeting.

"This type of work highlights the need to continue exploring the relationship between the brain and menopause, particularly their connection with the cognitive, emotional, and behavioral symptoms women experience during this stage," says Angelica Rodriguez, PhD student in Psychology at Ponce Health Sciences University in Puerto Rico.

Building Toward Better Understanding and Treatment

"This study represents the cumulative body of scientific knowledge relative to structural changes that take place in the brain during menopause," says Dr. Stephanie Faubion, medical director for The Menopause Society. "These data will hopefully lead to a better understanding of the factors underlying some of the cognitive concerns experienced by women during the menopause transition so that we can ultimately identify effective therapies."
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Scientists say dimming the sun could spark global chaos | ScienceDaily
An idea once dismissed as science fiction -- cooling Earth by scattering sunlight-reflecting particles into the upper atmosphere -- is now being taken seriously by researchers. This proposed technique, called stratospheric aerosol injection (SAI), aims to offset global warming by mimicking the cooling effect of volcanic eruptions. Hundreds of scientific models have explored how it might work. Yet researchers at Columbia University caution that those models overlook how complex, uncertain, and potentially risky such an effort would be.


						
"Even when simulations of SAI in climate models are sophisticated, they're necessarily going to be idealized. Researchers model the perfect particles that are the perfect size. And in the simulation, they put exactly how much of them they want, where they want them. But when you start to consider where we actually are, compared to that idealized situation, it reveals a lot of the uncertainty in those predictions," says V. Faye McNeill, an atmospheric chemist and aerosol scientist at Columbia's Climate School and Columbia Engineering.

"There are a range of things that might happen if you try to do this -- and we're arguing that the range of possible outcomes is a lot wider than anybody has appreciated until now."

Exploring the Limits of Solar Geoengineering

In a study published in Scientific Reports, McNeill and her team examined the physical, political, and economic barriers that make SAI far more complicated in reality than in theory. They reviewed existing studies to understand how the results of SAI would depend on the details of how and where it is deployed. Key factors include the altitude and latitude of particle release, the time of year, and the total amount of material injected into the atmosphere.

Among these variables, latitude appears to have the greatest influence. SAI efforts concentrated near the poles, for example, could disrupt tropical monsoons, while releases near the equator might alter jet streams and interfere with global air circulation.

"It isn't just a matter of getting five teragrams of sulfur into the atmosphere. It matters where and when you do it," says McNeill. These variabilities suggest that, if SAI takes place, it should be done in a centralized, coordinated fashion. Given geopolitical realities, however, the researchers say that is unlikely.




Lessons From Volcanoes

Most climate models studying SAI assume the use of sulfate aerosols, similar to the compounds produced by volcanic eruptions. When Mount Pinatubo erupted in 1991, for instance, global temperatures dropped by nearly one degree Celsius for several years. That event is often cited as evidence that SAI could temporarily cool the planet.

But volcanic activity also highlights the risks. Pinatubo's eruption disrupted the Indian monsoon system, reduced rainfall across South Asia, and contributed to ozone depletion. Similar side effects could result from artificial sulfate releases, including acid rain and soil contamination. These concerns have pushed scientists to investigate other, potentially safer materials.

Searching for Better Materials

Proposed alternatives include minerals such as calcium carbonate, alpha alumina, rutile and anatase titania, cubic zirconia, and even diamond. While much attention has been paid to how well these materials might scatter sunlight, other essential questions -- such as their availability and practicality -- have been less explored.

"Scientists have discussed the use of aerosol candidates with little consideration of how practical limitations might limit your ability to actually inject massive amounts of them yearly," says Miranda Hack, an aerosol scientist at Columbia University and the new paper's lead author. "A lot of the materials that have been proposed are not particularly abundant."

Diamond, for instance, would perform well optically but is far too scarce and expensive to use. Cubic zirconia and rutile titania could meet demand in theory, but economic modeling by the Columbia team suggests production costs would skyrocket with increased demand. Only calcium carbonate and alpha alumina are abundant enough to be feasible at scale, yet both face serious technical problems during dispersion.




Small Particles, Big Problems

For SAI to work, particles must remain extremely small -- less than one micron in size. However, the mineral alternatives tend to clump together into larger aggregates. These larger clusters scatter sunlight less effectively and behave unpredictably in the atmosphere.

"Instead of having these perfect optical properties, you have something much worse. In comparison to sulfate, I don't think we would necessarily see the types of climate benefits that have been discussed," says Hack.

A Strategy Full of Uncertainty

According to the researchers, the many unknowns surrounding SAI -- from deployment logistics to material performance -- make the technique even more uncertain than previously believed. These challenges should be clearly acknowledged when policymakers and scientists discuss the future of solar geoengineering.

"It's all about risk trade-offs when you look at solar geoengineering," says Gernot Wagner, a climate economist at the Columbia Business School and a close collaborator with the Climate School. Given the messy realities of SAI, he says, "it isn't going to happen the way that 99 percent of these papers model."

The study also lists Daniel Steingart, co-director of the Columbia Electrochemical Energy Center, as a coauthor. Together, the team emphasizes that while SAI may seem like an attractive quick fix for global warming, the path to actually cooling the planet could be far more perilous and unpredictable than it appears.
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This simple neck measurement might reveal hidden heart risks | ScienceDaily
For decades, doctors have depended on indicators such as body mass index (BMI) and waist-to-hip ratio to gauge a person's risk for chronic disease. But researchers are now turning their attention to a different, often-overlooked measurement: neck circumference.


						
While a thick neck may suggest physical power, like that of athletes in contact sports, research indicates it could also be a marker of hidden health risks.

Why Neck Size Matters

BMI calculates body fat by comparing weight to height, but it doesn't always paint an accurate picture. A muscular athlete may register a high BMI without carrying excess fat. This is where measuring neck size can offer additional clues about what's happening inside the body.

Studies have found that individuals with larger necks relative to their body size are more likely to develop serious health issues. The reason lies in fat distribution -- particularly in the upper body.

Fat stored around the upper torso releases fatty acids into the bloodstream, which can interfere with how the body regulates cholesterol, blood sugar, and heart rhythm. In effect, neck circumference acts as a visible indicator of visceral fat, the harmful kind that accumulates around internal organs.

The Link to Heart Disease and Other Conditions

Evidence connecting neck size to health outcomes is compelling. People with thicker necks show higher rates of cardiovascular diseases, including hypertension, atrial fibrillation, and heart failure.




Atrial fibrillation is of particular concern because it causes irregular heartbeats and erratic blood flow, raising the risk of blood clots and stroke. Over time, this irregular rhythm can strain the heart and lead to failure.

Neck circumference is also tied to coronary heart disease, where narrowed arteries reduce the flow of oxygen-rich blood to the heart.

More Than Just Heart Health

The risks don't stop at cardiovascular problems. Larger neck size is associated with a greater likelihood of developing type 2 diabetes and gestational diabetes, both of which can lead to long-term complications such as nerve damage, vision loss, and limb amputation.

Sleep disorders are another major concern. A thicker neck is a known risk factor for obstructive sleep apnea, a condition in which breathing repeatedly stops and starts during sleep. This not only leads to severe daytime fatigue but also places additional stress on the heart and blood vessels. People with sleep apnea are also more prone to accidents caused by exhaustion.

When Neck Size Becomes a Warning

So, how big is too big? Research suggests that men with a neck circumference of 17 inches (43 cm) or more, and women with 14 inches (35.5 cm) or more, face elevated health risks.




Perhaps most surprising, these dangers are not limited to people who are overweight. Even individuals with a normal BMI may be at risk if their neck measurements exceed these thresholds. For every additional centimeter beyond that range, the likelihood of hospitalization and early death increases.

Taking Action

If your neck measurement falls above these levels, there's no reason for alarm, but it's worth noting. Neck size represents only one piece of your overall health profile, yet it can reveal important information that other metrics might overlook.

The positive news is that neck circumference can change with lifestyle improvements. Regular cardiovascular exercise, strength training, and sufficient sleep all contribute to better metabolic health. Eating a diet rich in vegetables, fruits, and pulses supports weight management and reduces unhealthy fat storage.

How to Measure Your Neck

Checking your neck size is simple. Use a flexible tape measure and wrap it around the narrowest part of your neck, keeping the tape snug but not tight. The process takes only a few seconds.

A Simple Measurement With Big Meaning

This quick check can highlight potential risks that traditional metrics might miss. While neck circumference shouldn't replace established health assessments, it provides a valuable, easy-to-use tool for understanding cardiovascular and metabolic health.

In our search for better ways to predict and prevent disease, it turns out some of the most revealing clues are right in front of us. Your neck may be quietly reflecting more about your health than you think -- and it's worth paying attention.
[image: The Conversation]
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Feeling stressed? Science finds a simple way to take back control | ScienceDaily
A tight work deadline, a clogged toilet, or a disagreement with a loved one can make an ordinary day feel overwhelming. When several of these small frustrations build up, stress can quickly escalate. But according to new research that includes scientists from Penn State, simply feeling more in control might help make those everyday challenges easier to handle.


						
The study found that on days when people felt they had greater control over their stressors, they were 62% more likely to take action -- such as calling a plumber or addressing a difficult conversation -- to solve the problem. This effect became even stronger with age. The results suggest that a person's sense of control can serve as an important psychological resource that can be strengthened over time to help manage stress and improve health outcomes.

The findings were published in the journal Communications Psychology.

Small Boosts, Big Benefits

"This research shows that even small boosts in how much control people feel they have over everyday hassles make it more likely that those hassles actually get resolved," said David Almeida, professor of human development and family studies at Penn State and senior author on the paper. "Learning to find and act on these pockets of control in daily life may not only reduce stress but also support long-term health and well-being."

Previous work led by Almeida has shown that stress responses fluctuate over time and that even minor daily inconveniences can affect health when they accumulate. Actively resolving stressors -- such as clearing up an argument -- is a key part of processing stress and allows emotions to settle more quickly.

Measuring How Control Affects Stress

In this new study, the researchers wanted to know whether a sense of personal control -- how much people feel they can influence their daily challenges -- affects whether a stressor gets resolved. For instance, does believing you can fix a billing mistake make you more likely to call the company? The team also examined what influences that sense of control, including the type of stress, how often stressors occur, and socioeconomic conditions.




"If perceived stressor control promotes stress resolution, can we leverage that as a modifiable resource to influence stressor resolution and therefore our emotional health and well-being?" asked lead author Dakota Witzel, who was a postdoctoral scholar at the Center for Healthy Aging at Penn State during the time of the research and is now an assistant professor at South Dakota State University.

Tracking Daily Stress Over a Decade

The researchers analyzed data from more than 1,700 adults who took part in the National Study of Daily Experiences, part of the long-running Midlife in the United States Survey (MIDUS), a national study on health and well-being. For eight consecutive days, participants reported any daily stressors they experienced within the previous 24 hours and whether each stressor was resolved by the end of the day. Common sources of stress included interpersonal tensions (arguments or avoided arguments), home or work overload, and "network stress" -- problems affecting friends or family that still caused distress for the participant.

Participants also rated how much control they felt over each stressor on a four-point scale (none, a little, some, or a lot of control). The same survey was repeated with these participants 10 years later to see whether the connection between perceived control and stress resolution changed with time.

Control Levels Fluctuate From Day to Day

Results showed that people's sense of control can shift greatly from one day to the next. In other words, feeling in control is not a fixed personal trait -- it's a daily perception that varies depending on circumstances.




Across all ages, on days when people felt more in control than usual -- for instance, feeling "some" control instead of "a little" -- they were significantly more likely to resolve the stressor. This pattern held true regardless of the stressor's type or intensity.

Interestingly, the connection grew stronger with age. Early in the study, participants who felt a higher-than-usual level of control were 61% more likely to resolve their stressors that day. A decade later, the same boost in perceived control raised that likelihood to 65%.

"This work also begins to show that as we get older, not only do we have more control but that control helps us get better at handling stress," Witzel said.

Building a Sense of Control

The findings suggest that perceived control can serve as a key tool for reducing daily stress.

"It's encouraging news that daily control isn't fixed. It can be strengthened through practical strategies such as setting priorities or reframing what's within reach," Almeida said. "We need to figure out how we can create the context and setting to allow people to feel more control."

Practical ways to build control include focusing on what's within reach, breaking large challenges into smaller steps, and using time blocking or lists to track progress. These small wins can create momentum and reduce stress. Asking for help or delegating tasks can also boost the sense of support and control. Ending each day with a short reflection may help people prepare mentally for the next day.

What's Next for the Research

The team plans to keep studying how perceived control interacts with long-term or chronic stress.

"In this study, we're talking about daily stressors, the minor inconveniences that occur throughout the day, but there's also chronic stress where people are continually impacted by stressors again and again," Witzel said. "Exploring the idea of whether resolution can be a mechanism that decreases the effect of chronic stress is an interesting area to explore."

Eric Cerino, associate professor at Northern Arizona University, is co-lead author of the paper. Other authors on the paper include Robert Stawski, professor, Utah State University; Gillian Porter, assistant clinical professor, Raechel Livingston, research coordinator, and Amanda Black from Northern Arizona University; Jonathan Rush, assistant professor, University of Victoria; Jacqueline Mogle, RTI Health Solutions; Susan Charles, professor, University of California, Irvine; and Jennifer Piazza, professor, California State University, Fullerton.

Funding from the National Institute of Aging and the National Institute on Minority Health and Health Disparities supported this work.
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Scientists create LED light that kills cancer cells without harming healthy ones | ScienceDaily
Scientists have developed a promising cancer therapy that uses LED light and ultra-thin flakes of tin to eliminate cancer cells while protecting healthy tissue. Unlike traditional chemotherapy and other invasive treatments, this new method avoids the painful side effects patients often endure.


						
The breakthrough comes from a partnership between The University of Texas at Austin and the University of Porto in Portugal, made possible through the UT Austin Portugal Program. The collaboration aims to make light-based cancer therapies more accessible and affordable. Current versions of these treatments rely on expensive materials, specialized lab setups, and powerful lasers that can sometimes damage surrounding tissue. By switching to LEDs and introducing tin-based "SnOx nanoflakes" ("Sn" is the chemical symbol for tin), the researchers have created a safer and potentially low-cost alternative.

LED Light and Nanoflakes Team Up Against Cancer

"Our goal was to create a treatment that is not only effective but also safe and accessible," said Jean Anne Incorvia, a professor in the Cockrell School of Engineering's Chandra Family Department of Electrical and Computer Engineering and one of the leaders on the project. "With the combination of LED light and SnOx nanoflakes, we've developed a method to precisely target cancer cells while leaving healthy cells untouched."

In a recent study published in ACS Nano, the approach proved highly effective against both colorectal and skin cancer cells. After only 30 minutes of exposure, the LED-driven treatment destroyed up to 92% of skin cancer cells and 50% of colorectal cancer cells, while leaving healthy human skin cells unharmed. The results highlight the therapy's precision and safety.

A Safer Alternative to Conventional Cancer Treatments

Cancer remains the second-leading cause of death worldwide, and many existing treatments come with severe side effects. Scientists across the globe are exploring new methods to make therapies safer and more targeted. One of the most promising is near-infrared photothermal therapy, which uses light to heat and destroy cancer cells without the need for surgery or toxic drugs. This principle forms the foundation of the UT Austin-Portugal team's research.




Having shown strong early results, the researchers are now focused on understanding how light and heat interact in the process and on testing other materials that might enhance the treatment. They also plan to design practical medical devices that can deliver the therapy directly to patients.

Bringing Light-Based Cancer Care to Patients

"Our ultimate goal is to make this technology available to patients everywhere, especially places where access to specialized equipment is limited, with fewer side effects and lower cost," said Artur Pinto, a researcher at the Faculty of Engineering of the University of Porto and lead researcher of the project in Portugal. "For skin cancers in particular, we envision that one day, treatment could move from the hospital to the patient's home. A portable device could be placed on the skin after surgery to irradiate and destroy any remaining cancer cells, reducing the risk of recurrence."

Incorvia and Pinto first teamed up through the UT Austin Portugal Program in 2021. Since then, they have exchanged visits between Texas and Portugal and combined their expertise to explore how two-dimensional materials can be used to advance cancer therapies.

Expanding the Research Frontier

Building on their success, the team recently received additional funding through the UT Austin Portugal Program to create an implant for breast cancer patients using the same LED and nanoflake technology. Their continued collaboration could pave the way for more personalized, affordable, and pain-free cancer treatments in the near future.

Other co-authors of the article are: Ph.D. student Hui-Ping Chang (led development of the nanoflakes) and undergraduate student Eva Nance of The University of Texas at Austin; Filipa A.L.S. Silva (performed biological characterization), Susana G. Santos (supervised the work) and professor Fernao Magalhaes (contributed to securing funding) of Faculty of Engineering of the University of Porto; and Jose R. Fernandes of the University of Tras-os-Montes and Alto Douro, who developed the LED systems.

The UT Austin Portugal Program is a long-standing science and technology partnership between UT and the Portuguese Foundation of Science and Technology (FCT). Portugal has similar partnerships with two other U.S. universities -- the Massachusetts Institute of Technology and Carnegie Mellon University -- and its 17-year collaboration with UT was recently renewed for another five years.
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Scientists just found hidden life thriving beneath the Arctic ice | ScienceDaily
The rapid loss of sea ice in the Arctic Ocean is often seen as an environmental catastrophe. Yet researchers have found that the same melting process could help sustain life in unexpected ways. As the ice retreats, it creates conditions that encourage the growth of algae, the foundation of the Arctic's marine food web.


						
Algae form the base of most ocean ecosystems, but they depend on nitrogen to grow -- and nitrogen is scarce in Arctic waters. Now, an international team led by the University of Copenhagen has discovered that more nitrogen may become available than scientists once believed. This shift could reshape the future of marine life in the region and influence how much carbon the ocean can absorb.

A Hidden Source of Nitrogen Beneath the Ice

The study is the first to confirm that nitrogen fixation -- a process in which certain bacteria transform nitrogen gas (N2) dissolved in seawater into ammonium -- occurs beneath Arctic sea ice, even in its most remote and central areas. Ammonium not only helps these bacteria thrive but also nourishes algae and, by extension, the creatures that depend on them.

"Until now, it was believed that nitrogen fixation could not take place under the sea ice because it was assumed that the living conditions for the organisms that perform nitrogen fixation were too poor. We were wrong," says Lisa W. von Friesen, lead author of the study and former PhD student at the Department of Biology.

Less Ice, More Life

Unlike most other oceans where cyanobacteria dominate nitrogen fixation, the Arctic Ocean relies on an entirely different group of bacteria known as non-cyanobacteria. The researchers found the highest nitrogen fixation rates along the ice edge -- where melting is most intense. While these bacteria can operate beneath the ice, they flourish along the melting boundary. As climate change accelerates ice retreat, this expanding melt zone could allow more nitrogen to enter the ecosystem.




"In other words, the amount of available nitrogen in the Arctic Ocean has likely been underestimated, both today and for future projections. This could mean that the potential for algae production has also been underestimated as climate change continues to reduce the sea ice cover," says von Friesen.

"Because algae are the primary food source for small animals such as planktonic crustaceans, which in turn are eaten by small fish, more algae can end up affecting the entire food chain," she adds.

Could This Help the Planet Absorb More CO2?

This new nitrogen source could also influence how much carbon dioxide the Arctic Ocean takes in. More algae mean more photosynthesis, which enables the ocean to capture greater amounts of CO2.

"For the climate and the environment, this is likely good news. If algae production increases, the Arctic Ocean will absorb more CO2 because more CO2 will be bound in algae biomass. But biological systems are very complex, so it is hard to make firm predictions, because other mechanisms may pull in the opposite direction," explains Lasse Riemann, professor at the Department of Biology and senior author of the study.

The researchers emphasize that nitrogen fixation should now be considered in models predicting the Arctic's future. "We do not yet know whether the net effect will be beneficial for the climate. But it is clear that we should include an important process such as nitrogen fixation in the equation when we try to predict what will happen to the Arctic Ocean in the coming decades as sea ice declines," adds Riemann.




How Nitrogen Fixation Works

In the Arctic, non-cyanobacteria perform nitrogen fixation. These microorganisms consume dissolved organic matter -- often released by algae -- and in turn, produce fixed nitrogen that promotes further algal growth. This exchange creates a small but vital nutrient loop beneath the ice.

Algae play a double role in the ecosystem: they are both the starting point of the marine food chain and natural absorbers of CO2. As they grow, they pull carbon dioxide from the air, which can later sink to the ocean floor as part of their biomass.

Behind the Discovery

The study, published in Communications Earth & Environment, involved scientists from the University of Copenhagen (Denmark), Linnaeus University (Sweden), Alfred Wegener Institute (Germany), Aix Marseille University (France), National Oceanography Centre (United Kingdom), Max Planck Institute for Chemistry (Germany), Stockholm University (Sweden), and the Swedish University of Agricultural Sciences (Sweden).

Their findings are based on two major research expeditions aboard the icebreakers IB Oden and RV Polarstern. Samples and measurements were collected at 13 sites across the central Arctic Ocean, including regions off northeast Greenland and north of Svalbard.
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Eating ultra-processed foods may rewire the brain and drive overeating | ScienceDaily
An international team of scientists has analyzed brain scans from around 30,000 participants and found striking connections between the frequent consumption of ultra-processed foods (UPFs) and measurable differences in brain structure. These differences could be part of a feedback loop that promotes overeating and food addiction.


						
"Our findings suggest that higher consumption of ultra-processed foods is associated with differences in the brain. These associations could be linked to behavioral patterns such as overeating, though causal relationships cannot be confirmed by our study. The observed associations are not solely explained by inflammation or obesity; ingredients and additives typical to UPFs, such as emulsifiers may also play a role, although this requires further longitudinal or experimental evidence," explains the study's shared first author, Arsene Kanyamibwa from the University of Helsinki.

Processed vs. Ultra-Processed: Understanding the Difference 

Not all processed foods are harmful. Many processed items, especially those based on plants, are beneficial parts of a balanced diet. However, ultra-processed foods -- those containing industrial additives and chemically altered ingredients -- raise significant health concerns.

"In particular, processed foods of plant origin, such as frozen vegetables, can be recommended. Another good example of the benefits of processing is the pasteurization of milk. In contrast, foods high in chemically modified ingredients and additives, such as processed meat products, are problematic."

Implications for Diet and Public Health 

Kanyamibwa highlights how emerging research like this can influence both personal food choices and public health policy.

"Given the growing body of evidence, reducing ultra-processed food intake and strengthening regulatory standards in food manufacturing may be crucial steps toward ensuring better public health outcomes," Kanyamibwa asserts.

The investigation drew on data from the UK Biobank, a large-scale health database including middle-aged participants from across the United Kingdom. The research was carried out through a collaboration between the University of Helsinki and McGill University's Montreal Neurological Institute, combining expertise in nutrition, neuroscience, and imaging analysis to explore how modern diets may be influencing the human brain.
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Tiny AI-powered eye implant helps the blind see again | ScienceDaily
People who had lost their sight have regained the ability to read after receiving an innovative electronic eye implant paired with augmented-reality glasses, according to a clinical trial involving researchers from UCL (University College London) and Moorfields Eye Hospital.


						
Published in The New England Journal of Medicine, the European trial reported that 84% of participants could once again recognize letters, numbers, and words using prosthetic vision in an eye that had previously gone blind due to geographic atrophy caused by dry age-related macular degeneration (AMD), a currently untreatable condition.

Participants treated with the device were able to read an average of five lines on a standard vision chart. Before surgery, several could not even distinguish the chart at all.

Breakthrough Study and Participants

The study enrolled 38 patients across 17 hospitals in five countries, testing a pioneering implant known as PRIMA. Moorfields Eye Hospital served as the only UK site. All participants had completely lost central vision in the treated eye before receiving the implant.

Dry AMD gradually destroys the light-sensitive cells of the macula, eroding central vision over time. In its advanced stage, called geographic atrophy (GA), the degeneration can lead to total blindness in the affected eye as the central macula deteriorates. Around 5 million people worldwide live with GA, for which no treatment currently exists. Those enrolled in the study retained only peripheral vision.

This implant is the first of its kind capable of restoring the ability to read letters, numbers, and words through an eye that had lost its sight.




A New Era of Artificial Vision

Mr. Mahi Muqit, associate professor at the UCL Institute of Ophthalmology and senior vitreoretinal consultant at Moorfields Eye Hospital, led the UK arm of the trial. He said: "In the history of artificial vision, this represents a new era. Blind patients are actually able to have meaningful central vision restoration, which has never been done before.

"Getting back the ability to read is a major improvement in their quality of life, lifts their mood and helps to restore their confidence and independence. The PRIMA chip operation can safely be performed by any trained vitreoretinal surgeon in under two hours -- that is key for allowing all blind patients to have access to this new medical therapy for GA in dry AMD."

How the PRIMA Implant Works

The procedure begins with a vitrectomy, where the eye's vitreous gel is removed from between the lens and the retina. The surgeon then inserts a microchip shaped like a SIM card, only 2mm by 2mm, beneath the central retina through a small opening.

After surgery, patients use augmented-reality glasses equipped with a video camera linked to a pocket-sized computer with a zoom feature worn at the waist.




About a month after surgery, once the eye has healed, the implant is activated. The glasses' camera captures visual scenes and projects them as an infra-red beam across the chip. Artificial intelligence (AI) algorithms in the computer process this data and convert it into electrical signals, which travel through retinal and optic nerve cells to the brain. The brain interprets these signals as images, allowing patients to perceive vision.

With training, patients learn to scan text using the glasses and adjust the zoom to read. Each participant underwent several months of rehabilitation to interpret these new signals and regain reading skills.

No participant experienced a decline in their remaining peripheral vision. The results pave the way for regulatory approval of the device and broader clinical use.

Patient Story: Seeing Words Again

Sheila Irvine, one of Moorfields' patients on the trial who was diagnosed with age-related macular degeneration, said: "I wanted to take part in research to help future generations, and my optician suggested I get in touch with Moorfields. Before receiving the implant, it was like having two black discs in my eyes, with the outside distorted.

"I was an avid bookworm, and I wanted that back. I was nervous, excited, all those things. There was no pain during the operation, but you're still aware of what's happening. It's a new way of looking through your eyes, and it was dead exciting when I began seeing a letter. It's not simple, learning to read again, but the more hours I put in, the more I pick up.

"The team at Moorfields has given me challenges, like 'Look at your prescription', which is always tiny. I like stretching myself, trying to look at the little writing on tins, doing crosswords.

"It's made a big difference. Reading takes you into another world, I'm definitely more optimistic now."

The global trial was led by Dr. Frank Holz of the University of Bonn, with participants from the UK, France, Italy and the Netherlands.

The PRIMA System device used in this operation is being developed by Science Corporation (science.xyz), which develops brain-computer interfaces and neural engineering.

More About the Device

The device is a novel wireless subretinal photovoltaic implant paired with specialised glasses that project near-infrared light to the implant, which acts like a miniature solar panel.

It is 30 micrometers/microns (0.03mm) thick, about half the thickness of a human hair.

A zoom feature gives patients the ability to magnify letters. It is implanted in the subretinal layer, under the retinal cells that have died. Until the glasses and waistband computer are turned on, the implant has no visual stimulus or signal to pass through to the brain.

In addition to practicing their reading and attending regular training, patients on the trial were encouraged to explore ways of using the device. Sheila chose to learn to do puzzles and crosswords while one of the French patients used them to help navigate the Paris Metro -- both tasks being more complex than reading alone.

Further quotes from Mr. Mahi Muqit, UCL and Moorfields clinical researcher:

"My feeling is that the door is open for medical devices in this area, because there is no treatment currently licensed for dry AMD -- it doesn't exist.

"I think it's something that, in future, could be used to treat multiple eye conditions.

"The rehabilitation process is key to these devices. It's not like you're popping a chip in the eye and then you can see again. You need to learn to use this type of vision.

"These are elderly patients who were no longer able to read, write or recognize faces due to lost vision. They couldn't even see the vision chart before. They've gone from being in darkness to being able to start using their vision again, and studies have shown that reading is one of the things patients with progressive vision loss miss most."
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Are cancer surgeries removing the body's secret weapon against cancer? | ScienceDaily
A research group led by the Peter Doherty Institute for Infection and Immunity (Doherty Institute) has uncovered new details about how lymph nodes help the body fight persistent infections and cancer by coordinating key immune cell activity.


						
Published in two Nature Immunology papers, the findings show that lymph nodes create the ideal setting for stem-like T cells -- an essential type of immune cell -- to survive, multiply, and generate the "killer" T cells that target viruses and tumors. In contrast, other immune organs like the spleen do not support these processes as effectively, highlighting the lymph nodes' importance for strong immune defenses and successful immunotherapy.

According to Professor Axel Kallies, Laboratory Head at the Doherty Institute and senior author of both studies, these discoveries could reshape approaches to cancer treatment.

"Lymph nodes aren't just passive waiting rooms for immune cells, they actively train and educate T cells, and send them off to do their job," said Professor Kallies.

"Our research suggests that removing lymph nodes during cancer surgery, a common practice to prevent tumor spread, may inadvertently reduce the effectiveness of treatments, such as checkpoint blockade and CAR T cell therapies. Preserving lymph nodes could strengthen immune responses and increase the effectiveness of immunotherapy."

The research also offers insight into why some patients respond better to immunotherapy than others. The condition and function of lymph nodes appear to influence how effectively the immune system produces cancer-fighting T cells, which can directly affect treatment outcomes.

Dr. Carlson Tsui, a Postdoctoral Researcher at the University of Melbourne and first author of one of the papers, said the team's work could pave the way for more powerful and precise immune-based treatments.




"Our research identifies molecular signals that are involved in the regulation of stem-like cells and in their capacity to produce effective killer cells. These findings could guide the development and refinement of immune-based treatments for cancer and chronic infection," said Dr. Tsui.

"Furthermore, our research shows that rather than only focusing on the tumor itself, therapies should also be designed to preserve and enhance lymph node function. By targeting these critical immune hubs, we could boost the body's natural ability to fight cancer, increase the effectiveness of existing immunotherapies and help more patients respond to treatment."

Together, the two peer-reviewed papers provide a deeper understanding of how lymph nodes shape immune responses. While they are based on work with animal models, they will guide future treatment strategies for chronic infection and cancer treatment.

Professor Shahneen Sandhu, Research Lead for the Melanoma Medical Oncology Service at the Peter MacCallum Cancer Centre, commented on the clinical implications of this work.

"While this research was done in the laboratory with pre-clinical models, we're excited to study these findings in clinical samples from patients receiving immune checkpoint inhibitors, as part of an ongoing Melanoma Research Victoria collaboration with Professor Kallies," Professor Sandhu said.

"Combining clinical and preclinical studies will help us translate these discoveries from bench to bedside and back, ultimately improving outcomes for cancer patients."

Collaboration: This research was led by the Doherty Institute and conducted in collaboration with University Hospital Bonn, German Center for Neurodegenerative Diseases, WEHI, ETH Zurich, IRCCS Humanitas Research Hospital, Olivia Newton-John Cancer Research Institute and The University of Queensland.

Funding: This work was supported by the National Health and Medical Research Council of Australia (NHMRC), the Australian Research Council (ARC), Cancer Council Victoria, EMBO, the Fondazione Italiana per la Ricerca sul Cancro-Associazione Italiana per la Ricerca sul Cancro, the German Research Foundation, the Helmholtz Association, Humanitas Research Hospital, the National Collaborative Research Infrastructure Strategy (NCRIS), Phenomics Australia and the University of Melbourne.
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This common vitamin could cut your skin cancer risk in half | ScienceDaily
Since 2015, dermatologists have advised many patients with a history of skin cancer to consider taking nicotinamide, a form of vitamin B3. That recommendation was based on a clinical trial involving 386 participants, which found that those who took nicotinamide developed fewer new cases of skin cancer compared with those who did not.


						
Expanding the Evidence with a Larger Patient Group

Until now, confirming those earlier findings in a much larger population has been difficult. Because nicotinamide is available over the counter, its use is rarely documented in medical records. To overcome that obstacle, researchers turned to the Veterans Affairs (VA) Corporate Data Warehouse, where nicotinamide is listed on the VA's official formulary.

Using these records, the research team reviewed the outcomes of 33,833 veterans who received baseline treatment with 500 milligrams of nicotinamide twice daily for more than 30 days. They tracked each patient's next diagnosis of basal cell carcinoma or cutaneous squamous cell carcinoma.

Large Study Reveals Significant Risk Reduction

Among those studied, 12,287 patients had taken nicotinamide, while 21,479 had not. The researchers found a 14% overall decrease in skin cancer risk among nicotinamide users. For those who began taking the supplement after experiencing their first skin cancer, the risk reduction jumped to 54%. However, this benefit lessened when treatment began after multiple skin cancers had already developed. The effect was strongest for squamous cell carcinoma, one of the most common nonmelanoma skin cancers.

Early Use Could Shift Prevention Strategies

"There are no guidelines for when to start treatment with nicotinamide for skin cancer prevention in the general population. These results would really shift our practice from starting it once patients have developed numerous skin cancers to starting it earlier. We still need to do a better job of identifying who will actually benefit, as roughly only half of patients will develop multiple skin cancers,"




said the study's corresponding author, Lee Wheless, MD, PhD, assistant professor of Dermatology and Medicine at Vanderbilt University Medical Center and staff physician at the VA Tennessee Valley Healthcare System.

Findings in Transplant Patients

The team also evaluated 1,334 patients who were immunocompromised due to solid organ transplants. In this group, overall risk reduction was not statistically significant, although early use of nicotinamide was linked to fewer cases of cutaneous squamous cell carcinoma.

Research Collaboration and Support

Wheless's work was supported by a Department of Veterans Affairs grant (IK2CX002452). Co-authors from Vanderbilt University included Katyln Knox, Rachel Weiss, Siwei Zhang, PhD, Lydia Yao, MS, Yaomin Xu, PhD, and Kyle Maas.
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How this odd-looking animal outsmarted aging | ScienceDaily
Scientists believe that the remarkable longevity of naked mole-rats may be tied to subtle changes in just four amino acids. A recent study found that small evolutionary mutations in cGAS -- an enzyme in the innate immune system that detects DNA and triggers immune defenses -- could make these animals better at repairing age-related genetic damage. In contrast, the same enzyme in mice and humans can actually hinder DNA repair.


						
Despite their wrinkled, almost alien appearance, naked mole-rats (Heterocephalus glaber) are extraordinary among rodents, living up to 40 years, or about ten times longer than most animals their size. Surprisingly, their genetic blueprint is closer to humans than to mice, making them an important species for studying how organisms maintain health over long lifespans. One crucial element of longevity is the ability to preserve genome stability. Yet how naked mole-rats manage to keep their DNA so resilient has remained largely unclear.

How Naked Mole-Rats Protect Their DNA

A key process involved in maintaining DNA integrity is homologous recombination (HR), a pathway that repairs genetic breaks. When this process fails, it can accelerate aging and increase the risk of cancer. In humans and mice, the DNA-sensing enzyme cGAS (cyclic guanosine monophosphate-adenosine monophosphate synthase) is known to interfere with HR repair, which can lead to genome instability and a shorter lifespan.

To understand whether naked mole-rats have found a way around this limitation, Yu Chen and colleagues examined how their version of cGAS behaves. The researchers discovered that four amino acid substitutions in the naked mole-rat's cGAS reduce the protein's tagging for degradation, allowing it to remain active longer and accumulate after DNA damage. This stability enables the enzyme to interact more effectively with important DNA repair proteins, including FANCI and RAD50, strengthening the HR repair process.

Evolutionary Mutations That Extend Life

When the scientists removed cGAS from naked mole-rat cells, the amount of DNA damage sharply increased, confirming the enzyme's protective role. Even more strikingly, fruit flies genetically engineered to carry the same four naked mole-rat-specific mutations in human cGAS lived longer than flies with the normal version of the enzyme.

These findings suggest that just a few precise molecular tweaks may help explain why naked mole-rats live so long. The mutations appear to turn cGAS from a potential inhibitor into a powerful ally of DNA repair, offering the animals a natural mechanism to combat the effects of aging.

A New Clue in the Search for Longevity

"The findings from Chen et al. describe an unexpected role for naked mole-rat cGAS in the nucleus that influences longevity," write John Martinez and colleagues in a related Perspective. "Further research will be required to establish the roles that cGAS may play in the nucleus in other organisms, both short- and long-lived, but the answer may be substantially more complex than originally predicted."
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Scientists reveal the best exercise to ease knee arthritis pain | ScienceDaily
People living with knee osteoarthritis may find the greatest relief from aerobic activities such as walking, cycling, or swimming, according to a new study published in The BMJ. Researchers found that these forms of exercise were the most effective for easing pain, improving movement, and enhancing overall quality of life.


						
Although other exercise types can provide added benefits, the researchers emphasized that aerobic activity should remain the foundation of treatment. Osteoarthritis develops when the cartilage cushioning the ends of bones wears down, leading to swelling, stiffness, and discomfort. It can affect any joint, but the knees are most commonly impacted. About 30% of adults over age 45 show signs of knee osteoarthritis on x-rays, and roughly half of them experience significant pain and mobility problems.

Filling the Evidence Gap in Exercise Guidance

Exercise is a cornerstone of osteoarthritis care, yet many medical guidelines lack clear direction on which kinds are most beneficial for knee osteoarthritis specifically. To clarify this, researchers analyzed the effectiveness and safety of several exercise approaches.

Their comprehensive analysis drew on 217 randomized clinical trials conducted between 1990 and 2024. In total, the research included 15,684 participants and compared multiple exercise categories -- including aerobic, flexibility, strengthening, mind-body, neuromotor, and mixed programs -- against control groups.

Evaluating Pain Relief, Function, and Mobility

The trials varied in quality, but the team assessed the strength of the evidence using the internationally recognized GRADE system. They examined several key outcomes: pain reduction, physical function, gait performance, and quality of life. Each was measured at short term (four weeks), mid-term (12 weeks), and long term (24 weeks) follow-ups.




Across these studies, aerobic exercise consistently ranked highest in improving outcomes among all exercise types tested.

Aerobic Activity Delivers the Broadest Benefits

Moderate-certainty evidence showed that, compared with control groups, aerobic exercise effectively reduced short- and mid-term pain and improved function in both the short and long term. It also enhanced gait performance and quality of life over short and mid-term periods.

Other exercise forms showed value too. Mind-body workouts likely provided a notable improvement in short-term function, neuromotor exercises likely boosted short-term gait performance, and strengthening or mixed routines improved function in the mid-term.

Safe and Effective for Long-Term Use

Importantly, none of the exercise types resulted in more adverse events than the control groups, indicating that these therapies are generally safe.

The authors did acknowledge some study limitations. Many results came from indirect comparisons, certain outcomes lacked long-term data, and smaller studies may have influenced some early findings.

Clear Takeaway for Patients and CliniciansDespite these limitations, the researchers describe their work as one of the most complete and current evaluations of exercise for managing knee osteoarthritis. They believe the findings will help clinicians make more targeted recommendations.

Based on the evidence, the team advises aerobic exercise "as a first line intervention for knee osteoarthritis management, particularly when the aim is to improve functional capacity and reduce pain" and say if aerobic exercise is not possible owing to individual limitations, "alternative forms of structured physical activity may still be beneficial."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251019120521.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Your DNA may shape how you use cannabis | ScienceDaily
Researchers at the University of California San Diego School of Medicine, working with the genetic testing company 23andMe, have pinpointed regions of the human genome linked to cannabis use. Their discoveries reveal new genetic connections to psychiatric, cognitive, and physical health, offering insights that could eventually guide prevention and treatment strategies for cannabis use disorder. The findings were published on October 13, 2025, in Molecular Psychiatry.


						
"Cannabis is widely used, but its long-term effects on health remain poorly characterized," said Sandra Sanchez-Roige, Ph.D., associate professor of psychiatry at UC San Diego School of Medicine and senior author of the study. The researchers were also interested in the relationship between genetics and traits that contribute to the development of cannabis use disorder, which can interfere with a person's daily life.

"While most people who try cannabis do not go on to develop cannabis use disorder, some studies estimate that nearly 30% will," said Sanchez-Roige. "Understanding the genetics of early-stage behaviors may help clarify who is at greater risk, opening the door to prevention and intervention strategies."

To explore these connections, the researchers performed a genome-wide association study (GWAS) using genetic data from 131,895 23andMe research participants. Participants completed surveys about whether they had ever used cannabis, and those who had were asked about their frequency of use.

"We've known for decades that genetic factors influence whether or not people will try drugs, how frequently they use those drugs, and the risk that they will become addicted to them," said Abraham A. Palmer, Ph.D., professor and vice chair for basic research in the department of psychiatry at UC San Diego School of Medicine and co-author of the study. "Genetic tools like GWAS help us identify the molecular systems that connect cannabis use to brain function and behavior."

The study identified two genes significantly associated with lifetime cannabis use. The first, Cell Adhesion Molecule 2 (CADM2), plays a role in how nerve cells form connections and communicate in the brain. Earlier research has tied CADM2 to traits such as impulsivity, obesity, and cancer metastasis. This same gene was also linked to how often people use cannabis.

The second gene, Metabotropic Glutamate Receptor 3 (GRM3), influences how neurons communicate and how the brain adapts over time. GRM3 has previously been connected to psychiatric disorders including schizophrenia and bipolar disorder.




"We showed that the genetics of cannabis use -- both trying it and using it more often -- are tied to the genetics of other psychiatric traits, cognitive measures, and even physical health problems," said Sanchez-Roige.

A secondary analysis revealed an additional 40 genes associated with lifetime cannabis use and four genes associated with frequency of cannabis use. Twenty-nine of these genes had not previously been associated with cannabis-related traits.

The researchers then analyzed which health conditions were correlated with a genetic predisposition for cannabis use. They analyzed thousands of traits in two large independent datasets from the National Institutes of Health's (NIH) All of Us Research Program and Vanderbilt University Medical Center's biobank.

Across the genome, lifetime cannabis use and frequency of cannabis use were genetically correlated with more than 100 different traits including psychiatric conditions (e.g., schizophrenia, ADHD, anxiety and depression), cognitive traits (e.g., executive function and risk-taking) and physical health (e.g., diabetes, chronic pain and coronary artery disease). They were also associated with an increased risk for tobacco use, infectious diseases including HIV and viral hepatitis, and autoimmune diseases.

The study is one of the first genome-wide association studies to examine behaviors that precede cannabis use disorder.

"Cannabis use exists on a continuum," said first author Hayley Thorpe, Ph.D., a visiting scholar in Sanchez-Roige's lab and postdoctoral researcher at Western University. "By studying these intermediate traits, we can begin to map how genetic risk unfolds before cannabis use disorder develops."

There are currently no FDA-approved drug therapies to treat cannabis use disorder. The authors hope that the biological discoveries generated by GWAS will support future efforts to identify therapeutic targets and preventative interventions against the disorder.




Additional co-authors on the study include: John J. Meredith, Mariela V. Jennings, Renata B. Cupertino, Shreya Pakala, UC San Diego; Pierre Fontanillas, Sarah L. Elson and the 23andMe Research Team at 23andMe, Inc.; Jibran Y. Khokhar, Western University; Emma C. Johnson, Washington University in St. Louis; and Lea K. Davis, Vanderbilt University Medical Center.

The study was funded, in part, by the National Institutes of Institute on Drug Abuse (grants R01 DA050721, P50DA037844 and P30DA060810) at the NIH, and the Tobacco-Related Disease Research Program (grant T32IR5226).

The 23andMe Research participants provided informed consent and volunteered to participate in the research online, under a protocol approved by the Association for Accreditation of Human Research Protection Programs, Inc. (AAHRPP)-accredited Salus IRB.
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This new iron supplement heals anemia without hurting your gut | ScienceDaily
Iron-deficiency anemia is a widespread health problem that often leads to fatigue, headaches, or even cravings for ice. Traditional oral iron supplements can help, but they often leave behind unabsorbed iron that irritates the digestive tract and triggers inflammation. Researchers reporting in ACS Applied Materials & Interfaces have developed a new type of supplement that blends iron with prebiotics and probiotics. In animal studies, this innovative formula successfully restored healthy blood iron levels in anemic mice while preventing inflammation and keeping the gut microbiome balanced.


						
"By advancing biomaterial-based iron delivery, this research offers a transformative approach to address anemia, directly contributing to improved nutrition and long-term public health," explains Poonam Sagar, an author of the study.

Anemia develops when the body lacks enough red blood cells to transport oxygen efficiently. It can result from infections, inherited conditions, or, most commonly, a shortage of dietary iron. Doctors typically prescribe oral iron tablets to treat the condition. However, the body absorbs only a small fraction of the iron they contain. The remaining iron can upset the balance of gut bacteria and cause inflammation, which is why probiotics are sometimes prescribed alongside iron to protect digestive health.

In earlier research, scientists had already tried combining iron with probiotics. Sagar, Nitin Kumar Singhal, and their team expanded on this concept by adding prebiotics (nutrients that feed beneficial bacteria) to create a three-part supplement designed to be more effective and gentler on the gut.

The new formulation combines dietary fiber extracted from millet (a grain), the probiotic Lactobacillus rhamnosus, and an iron-containing complex. The researchers first tested the supplement's compatibility with human cells, then evaluated its effects in mice with iron-deficiency anemia. After two weeks, the treated mice showed:
    	Restored hemoglobin levels (the main iron-rich molecule in red blood cells).
    	Iron excretion levels similar to healthy control mice, showing improved absorption.
    	Increased activity of genes involved in iron transport and metabolism.
    	Very low signs of inflammation in the colon.
    	A recovery of beneficial gut bacteria populations that had been depleted by anemia.

While more research is needed, the team believes this approach could lead to a new generation of iron supplements that restore iron safely, improve gut health, and reduce unwanted side effects.

The study received support from the Ministry of Science and Technology of India and the National Agri-Food Biotechnology Institute.
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The hidden evolution making men's sperm more dangerous with age | ScienceDaily
Genetic mutations that can cause disease become increasingly common in sperm as men grow older, and new evidence suggests this happens because certain DNA changes are actually favored during sperm production, according to new research.


						
In a major study published on October 8 in Nature, scientists from the Wellcome Sanger Institute and the TwinsUK study at King's College London mapped how harmful DNA mutations accumulate across the entire sperm genome as men age.

The results open new avenues for studying how environmental and lifestyle factors might influence the genetic health of future generations.

In tissues that constantly renew, mutations (changes in DNA) can give some cells an advantage, allowing them to multiply faster than others. These groups of identical "clonal" cells then expand, eventually outnumbering their neighbors. While most mutations in the body's ordinary cells (such as those in organs, connective tissue, and bone) are not passed to children, mutations in sperm and egg cells can be inherited. Until recently, however, scientists lacked the precise tools to measure how strongly certain mutations are favored in sperm.

To overcome this, the team used NanoSeq1, a highly accurate DNA sequencing technology, to analyze sperm from 81 healthy men aged 24 to 75.2,3 The samples came from the TwinsUK cohort, the UK's largest adult twin registry, which provided a well-documented and diverse population for comparison.

The data revealed that about 2 percent of sperm from men in their early 30s carried disease-causing mutations. This proportion increased to 3-5 percent in men aged 43 to 74. Among 70-year-old participants, 4.5 percent of sperm contained harmful mutations, showing a clear link between age and genetic risk to offspring.

The increase is not caused solely by random DNA errors accumulating over time. Instead, a subtle form of natural selection within the testes appears to give certain mutations a reproductive advantage, allowing them to become more common during sperm formation.




Researchers pinpointed 40 genes that seem to benefit from this process, many of which are tied to serious neurodevelopmental disorders in children and inherited cancer risks. While 13 of these genes were previously known to be involved, the new study shows the phenomenon affects many more genes linked to cell growth and development than scientists once realized.

Although the number of sperm carrying harmful mutations rises with age, not every one of these mutations leads to conception or a healthy pregnancy. Some may prevent fertilization or normal embryo development, while others could cause miscarriage. More studies are needed to determine how the growing number of sperm mutations affects children's health outcomes.

By revealing how mutations arise and are shaped by selection within sperm, the researchers hope to refine reproductive risk assessments and better understand how genetics, lifestyle, and environment interact across generations.

In a complementary study, also published in Nature,4 scientists from Harvard Medical School and the Sanger Institute investigated the same phenomenon from a different angle by looking at mutations already passed on to children, rather than those measured directly in sperm. By analyzing DNA from over 54,000 parent-child trios and 800,000 healthy individuals, the team identified more than 30 genes where mutations give sperm cells a competitive edge, again including many linked to rare developmental disorders and cancer, and many overlapping the set of genes observed directly in sperm. The study found that these mutations can increase sperm mutation rates roughly 500-fold which helps explain why some rare genetic disorders appear when parents do not carry the mutations in their own DNA. Interestingly, the study notes that as these mutations are common in the sperm, it may look like some genes cause false-positive disease association due to the elevated mutation rate rather than a true disease link. The work highlights how natural selection within sperm can be directly observed in the DNA of children, influencing their chances of inheriting certain genetic disorders.

Dr. Matthew Neville, first author from the Wellcome Sanger Institute, said: "We expected to find some evidence of selection shaping mutations in sperm. What surprised us was just how much it drives up the number of sperm carrying mutations linked to serious diseases."

Professor Matt Hurles, Director of the Wellcome Sanger Institute and co-author, said: "Our findings reveal a hidden genetic risk that increases with paternal age. Some changes in DNA not only survive but thrive within the testes, meaning that fathers who conceive later in life may unknowingly have a higher risk of passing on a harmful mutation to their children."

Professor Kerrin Small, co-author and Scientific Director of the TwinsUK study at King's College London, said: "We are incredibly grateful to the twins who took part in this study. By working with the TwinsUK cohort, we could include valuable longitudinal samples linked to rich health and genetic information, allowing us to explore how mutations accumulate and evolve with age in healthy individuals. This collaboration highlights the power of large, population-based cohorts for advancing our understanding of human development and inheritance."




Dr. Raheleh Rahbari, senior author and Group Leader at the Wellcome Sanger Institute, said: "There's a common assumption that because the germline has a low mutation rate, it is well protected. But in reality, the male germline is a dynamic environment where natural selection can favour harmful mutations, sometimes with consequences for the next generation."

This research is part-funded by Wellcome. A full list of funders can be found in the acknowledgements in the publication.

Notes
    	Launched in 2021 by the Wellcome Sanger Institute, nanorate sequencing (NanoSeq), is a method that makes it possible to study how genetic changes occur in human tissue whilst maintaining high accuracy. The method reduces error rates to less than five errors per billion calls which is much lower than typical somatic mutation rates.
    	Blood samples were taken to ensure that mutations studied in sperm were only in sperm cells.
    	The researchers split the data into age groups: 26-42 years (younger men), 43-58 years (middle-aged), and 59-74 years (older men).
    	Sunyaev, S. et al. (2025) 'Hotspots of human mutation point to clonal expansions in spermatogonia'. Nature. DOI: 10.1038/s41586-025-09579-7
    	In a complementary study (Lawson, A. et al) researchers at the Sanger Institute have reported using targeted NanoSeq to uncover hidden mutations that occur naturally in bodies, providing insight into the earliest steps of cancer development and the role of mutations in different diseases. This team also collaborated with the TwinsUK study at King's College London. They applied targeted NanoSeq to cheek and blood samples from more than 1,000 volunteers to uncover a rich landscape of mutations in healthy tissues, which can be applied to future research into aging and diseases. Targeted NanoSeq is the same tool used in the above study. DOI: 10.1038/s41586-025-09584-w
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Glowing sugars show how microbes eat the ocean's carbon | ScienceDaily
A group of chemists, microbiologists, and ecologists has developed a molecular probe (a molecule designed to detect e.g. proteins or DNA inside an organism) that glows when a sugar is broken down. Writing in the journal JACS, the researchers describe how this innovation makes it possible to observe the microscopic competition between algae and the microbes that consume their sugars in the ocean.


						
"Sugars are ubiquitous in marine ecosystems, yet it's still unclear whether or how microbes can degrade them all," says Jan-Hendrik Hehemann from the Max Planck Institute for Marine Microbiology and the MARUM -- Center for Marine Environmental Sciences, both located in Bremen. "The new probe allows us to watch it happen live," Peter Seeberger from the Max Planck Institute of Colloids and Interfaces adds.

Sugars and the Ocean's Carbon

Algae take in carbon dioxide and transform it into oxygen and organic matter, with sugars playing a central role in the process. Yet not every sugar is easy for microbes to digest. Some are so complex that only a few microorganisms can break them down. When these tough sugars resist decay, the carbon they contain sinks to the seafloor, where it can remain trapped for centuries until the right enzymes appear. Determining which microbes can digest specific sugars has long challenged scientists, especially in diverse ocean ecosystems.

Watching Sugars Glow

To overcome this problem, the team used automated glycan assembly to create a sugar tagged with two fluorescent dyes. These dyes interact through a process called Forster resonance energy transfer (FRET), acting together like a molecular switch. The probe stays dark when intact, but once an enzyme breaks the sugar's backbone, it emits light. This allows scientists to see exactly where and when the sugar is being degraded. The researchers tested the probe by tracking a-mannan turnover, a polysaccharide (long sugar chain) found in algal blooms. It performed effectively in purified enzyme tests, bacterial extracts, live cell cultures, and even complex microbial communities.

"This research is a wonderful example of interdisciplinary collaboration between Max Planck Institutes. With our FRET glycans, we now have a new tool for researching phytoplankton-bacterioplankton interactions in the ocean," says Rudolf Amann from the Max Planck Institute for Marine Microbiology.

Revealing Hidden Degraders 

By enabling the tracking of a-mannan turnover, this glycan probe opens up new avenues for studying microbial metabolism without the need for prior genomic knowledge. Researchers can now pinpoint active degraders in situ, map the progression of glycan breakdown through space and time, and quantify turnover rates in complex communities. This tool paves the way for deeper insights into glycan cycling across ecosystems, from ocean algal blooms to the human gut. By observing which microbes are activated and under what conditions, scientists can link specific enzymatic activities to environmental processes and ultimately gain a better understanding of carbon flux in the ocean.

"Sugars are central to the marine carbon cycle," concludes first author Conor Crawford from the Max Planck Institute of Colloids and Interfaces. "With this FRET probe, we can ask: Who's eating what, where, and when?"
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This powerful drug combo cuts prostate cancer deaths by 40% | ScienceDaily
Men whose prostate cancer returns after surgery or radiation therapy may soon benefit from a powerful new treatment that has been shown in clinical trials to reduce the risk of death by more than 40%.


						
Researchers tested a therapy that combines enzalutamide, an existing cancer drug, with standard hormone therapy. This approach significantly lowered death rates among men whose prostate cancer came back after initial treatment and who had few remaining options. The study findings were published in The New England Journal of Medicine (NEJM) and presented at the European Society for Medical Oncology Congress (ESMO) on Oct. 19 in Berlin.

"After initial treatment, some patients see their prostate cancer come back in an aggressive way and are at risk for their disease to spread quickly," said Stephen Freedland, MD, director of the Center for Integrated Research in Cancer and Lifestyle at Cedars-Sinai Cancer and co-principal investigator of the study. "Hormone therapy, which is what we've been offering patients for 30 years, has not improved survival and neither has anything else. That makes these findings a real game changer."

The international clinical trial followed more than 1,000 men from 244 medical centers across 17 countries. All participants had high-risk biochemically recurrent prostate cancer, a condition where prostate specific antigen (PSA) levels rise rapidly after surgery or radiation. PSA is a protein used to monitor prostate cancer activity, and a sharp increase after treatment often signals that the disease is likely to return and spread, often to the bones or spine.

"We know these patients are at high risk of developing metastatic disease and dying of their cancer unless we offer a meaningful treatment option," said Freedland, professor of Urology and the Warschaw, Robertson, Law Families Chair in Prostate Cancer.

Participants were randomly assigned to receive either hormone therapy alone, enzalutamide alone, or both together. After eight years of follow-up, those who received the combination therapy had a 40.3% lower risk of death compared to those in the other two groups, according to Freedland.

"This clinical trial, one of many that Cedars-Sinai Cancer has offered to its patients, is an example of the translational work being done by our physician-scientists," said Robert Figlin, MD, interim director of Cedars-Sinai Cancer. "The result will be improved treatment and better outcomes for patients everywhere."

Freedland added that enzalutamide is already approved by the Food and Drug Administration and included in National Comprehensive Cancer Network treatment guidelines based on earlier research by the same team. He said these new results will likely strengthen those recommendations and help establish the enzalutamide and hormone therapy combination as the new standard of care for patients with high-risk biochemically recurrent prostate cancer.




"These important findings identify a treatment that prolongs survival in men with aggressive prostate cancer," said Hyung Kim, MD, a urologic oncologist and chair of the Department of Urology at Cedars-Sinai. "The latest analysis complements previous studies that found enzalutamide significantly improved survival in other prostate cancer settings, and will change how we take care of our patients."

Funding: The study was sponsored by Pfizer Inc. and Astellas Pharma Inc., the co-developers of enzalutamide.

Disclosures: Stephen J. Freedland reports being a consultant to Astellas Pharma Inc., AstraZeneca, Bayer, Eli Lilly, Johnson & Johnson Innovative Medicine (formerly Janssen), Merck, Novartis, Pfizer Inc., Sanofi, Sumitomo Pharma America, Inc. (formerly Myovant Sciences, Inc.), and Tolmar.
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Cancer patients who got a COVID vaccine lived much longer | ScienceDaily
People with advanced lung or skin cancer who received a COVID-19 mRNA vaccine within 100 days of beginning immunotherapy lived considerably longer than those who did not, according to new research.


						
Scientists from the University of Florida and the University of Texas MD Anderson Cancer Center describe this as a milestone in more than a decade of work developing mRNA-based treatments that activate the body's immune defenses against cancer. Building on an earlier UF study, the results represent an important step toward creating a universal cancer vaccine capable of enhancing the effects of immunotherapy.

The analysis, which examined medical records from over 1,000 MD Anderson patients, is still preliminary. However, if upcoming randomized clinical trials confirm these results, the impact on cancer care could be profound.

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

Jeff Coller, Ph.D., a leading mRNA expert at Johns Hopkins University, noted that the findings highlight yet another way Operation Warp Speed (the U.S. government's rapid COVID-19 vaccine initiative) continues to benefit lives in "unique and unexpected ways."

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

Presented today (October 19) at the 2025 European Society for Medical Oncology Congress in Berlin, the study builds on eight years of Sayour's research combining lipid nanoparticles with mRNA. Messenger RNA, or mRNA, is present in every cell and carries the instructions for making proteins.




In July, Sayour's laboratory made an unexpected discovery: to trigger a strong immune attack on cancer, it was not necessary to target a specific tumor protein. Instead, they could simply stimulate the immune system to respond as if it were fighting a viral infection.

By pairing their experimental "nonspecific" mRNA vaccine with immune checkpoint inhibitors -- common cancer drugs that help the immune system recognize and destroy tumors -- the researchers observed a powerful antitumor response in mice. This experimental vaccine was not specific to COVID or any other virus or cancer but used similar technology to COVID-19 vaccines.

That breakthrough inspired former UF researcher and current MD Anderson scientist Adam Grippin, M.D., Ph.D., to ask a key question: Could the COVID-19 mRNA vaccine have a similar immune-boosting effect in cancer patients?

To explore that idea, the team analyzed data from patients with Stage 3 and 4 non-small cell lung cancer and metastatic melanoma treated at MD Anderson between 2019 and 2023.

Their findings showed that patients who received a COVID mRNA vaccine within 100 days of starting immunotherapy survived significantly longer than those who did not.

According to Sayour, the most striking improvements occurred in patients who, based on tumor biology and other factors, were not expected to respond strongly to immunotherapy.




Although these results are from an observational study and require confirmation through a randomized clinical trial, researchers emphasize their potential importance.

Despite the need for further validation, Sayour described the discovery as pivotal for the future of cancer treatment.

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

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

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

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

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

To back their findings, UF researchers then used mouse models to pair immunotherapy drugs with an mRNA vaccine targeted specifically at COVID spike protein. Those experiments showed they could turn unresponsive cancers into responsive ones, thwarting tumor growth.

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

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

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

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

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

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

Sayour, Grippin and Mitchell hold patents related to UF-developed mRNA vaccines that are licensed by iOncologi Inc., a biotech company born as a "spinout" from UF in which Mitchell holds interest.
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Einstein's overlooked idea could explain how the Universe really began | ScienceDaily
How did the universe come into existence, and what early processes shaped everything that followed? A new study published in Physical Review Research takes aim at this fundamental question. Scientists from Spain and Italy have introduced a model that reimagines what happened moments after the universe was born. Their approach could upend long-standing ideas about the forces and events that governed the universe's earliest evolution.


						
To explore these beginnings, the researchers ran advanced computer simulations that question the traditional "inflation" theory. According to that theory, the universe expanded at an extraordinary rate within a tiny fraction of a second after it came into existence. The inflation model relies on several interconnected variables, all of which must align to make the theory work.

The newly proposed model offers a simpler explanation. It suggests that gravitational waves -- predicted by general relativity -- may be the true driving force behind the universe's formation, giving rise to galaxies, stars, planets, and ultimately life on Earth. The researchers link this idea to a mathematical construct known as De Sitter space, named for Dutch mathematician Willem De Sitter, who collaborated with Albert Einstein in the 1920s on understanding the structure of the cosmos.

"For decades, we have tried to understand the early moments of the Universe using models based on elements we have never observed," said Dr. Raul Jimenez, who studies experimental sciences & mathematics at ICREA in Spain and is a co-author on the study. "What makes this proposal exciting is its simplicity and verifiability. We are not adding speculative elements but rather demonstrating that gravity and quantum mechanics may be sufficient to explain how the structure of the cosmos came into being."

The concept of gravitational waves dates back to 1893 and 1905, when Oliver Heaviside and Henri Poincare first proposed related ideas. Albert Einstein expanded on this in 1916, describing gravitational waves as ripples in the fabric of space-time in his general theory of relativity. These waves can originate from powerful cosmic events such as supernovae, merging black holes, and colliding neutron stars. Because they are incredibly faint, detecting them requires highly sensitive instruments. It was not until September 2015 that scientists at the Laser Interferometer Gravitational-Wave Observatory (LIGO), with facilities in Washington and Louisiana, achieved the first confirmed detection.

The birth of the universe continues to be one of science's greatest puzzles. The Big Bang theory remains the prevailing explanation, yet many questions persist -- especially about what might have occurred before that explosive beginning.

Carl Sagan once reflected on humanity's deep connection to the cosmos, saying, "The cosmos is within us. We are made of star-stuff. We are a way for the universe to know itself."

We may never know exactly how the universe began and the processes responsible for you reading this article right now. But like the simplicity this study presents, perhaps this study is simply a way for us to know the universe itself a little bit better.




What new discoveries about the origins of the universe will researchers make in the coming years and decades? Only time will tell, and this is why we science!

As always, keep doing science & keep looking up!

Adapted from an article originally published on Universe Today.
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Astronomers discover a gigantic bridge of gas connecting two galaxies | ScienceDaily
Scientists at The University of Western Australia's node of the International Centre for Radio Astronomy Research (ICRAR) have made a remarkable discovery: a massive structure stretching about 185,000 light-years between two galaxies, NGC 4532 and DDO 137, located some 53 million light-years from Earth.


						
According to a study published in the Monthly Notices of the Royal Astronomical Society, the team also detected a huge tail of gas extending another 1.6 million light-years beyond the bridge, making it the largest feature of its kind ever recorded.

Lead researcher Professor Lister Staveley-Smith from ICRAR UWA explained that the finding provides an important new insight into how galaxies influence each other.

"Our modeling showed that the tidal forces acting between these galaxies, alongside their proximity to the massive Virgo cluster of galaxies, played a crucial role in the gas dynamics we observed," Professor Staveley-Smith said.

He added that as the galaxies orbited one another and moved toward the superheated gas cloud surrounding the Virgo cluster, which reaches temperatures about 200 times hotter than the Sun's surface, they experienced "ram pressure." This effect stripped gas from the galaxies and heated it as they passed through the dense environment.

"The process is akin to atmospheric burn-up when a satellite re-enters the Earth's upper atmosphere, but has extended over a period of a billion years," he said.

"The density of electrons and the speed at which galaxies are falling into the hot gas cloud are enough to explain why so much gas has been pulled away from the galaxies and into the bridge and surrounding areas."

The discovery was made as part of the Widefield ASKAP L-band Legacy All-sky Survey (WALLABY), a large-scale project that maps hydrogen gas throughout the Universe using the ASKAP radio telescope, owned and operated by CSIRO, Australia's national science agency.




Co-author Professor Kenji Bekki of ICRAR UWA said the team identified the enormous gas structures through high-resolution observations of neutral hydrogen, a key ingredient in star formation.

"Neutral hydrogen plays a crucial role in the formation of stars, making this finding fundamental to understanding how galaxies interact and evolve, particularly in dense environments," Professor Bekki said.

Professor Staveley-Smith said the system had strong similarities with our own Milky Way and Magellanic System, providing a unique opportunity to study such interactions in detail.

"Understanding these gas bridges and their dynamics provides critical insights into how galaxies evolve over time, how galactic gas is redistributed, and the varying conditions under which galaxies may or may not form stars," he said.

"This contributes to our broader understanding of the most massive structures in the Universe and their life cycles, which helps us grasp more about their vast complexities and history of star formation."
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A clue to ancient life? What scientists found inside Mars' frozen vortex | ScienceDaily
Scientists have recently captured a rare look at the harsh winter conditions swirling above Mars' north pole. Inside the planet's polar vortex, temperatures drop dramatically -- much colder than the air outside -- and the continuous darkness of the long Martian winter allows ozone levels in the atmosphere to rise sharply.


						
"The atmosphere inside the polar vortex, from near the surface to about 30 kilometers high, is characterized by extreme cold temperatures, about 40 degrees Celsius colder than outside the vortex," said Dr. Kevin Olsen of the University of Oxford, who presented the results at the EPSC-DPS2025 Joint Meeting in Helsinki.

At these extreme lows, the small amount of water vapor in Mars' atmosphere freezes and settles onto the polar ice cap. This change has a striking effect on ozone levels. Normally, ozone is destroyed when it reacts with molecules formed as ultraviolet sunlight breaks apart water vapor. But when the vapor freezes out completely, those reactions stop. With nothing left to break it down, ozone begins to build up inside the vortex.

"Ozone is a very important gas on Mars -- it's a very reactive form of oxygen and tells us how fast chemistry is happening in the atmosphere," said Olsen. "By understanding how much ozone there is and how variable it is, we know more about how the atmosphere changed over time, and even whether Mars once had a protective ozone layer like on Earth."

The European Space Agency's ExoMars Rosalind Franklin rover, scheduled to launch in 2028, will search for traces of ancient life on the planet. If Mars once had an ozone layer shielding its surface from ultraviolet radiation, that protective barrier could have made it far more hospitable to life billions of years ago.

How Mars' Polar Vortex Forms

Mars' polar vortex develops as part of its seasonal cycle, driven by the planet's 25.2-degree axial tilt. Like Earth, the Red Planet experiences seasonal shifts, and as northern summer ends, a swirling vortex forms above the pole and lingers until spring.




On Earth, the polar vortex can sometimes destabilize and drift south, sending cold air into lower latitudes. A similar process can occur on Mars, giving researchers valuable chances to study the vortex's interior.

"Because winters at Mars' north pole experience total darkness, like on Earth, they are very hard to study," says Olsen. "By being able to measure the vortex and determine whether our observations are inside or outside of the dark vortex, we can really tell what is going on."

Probing the Vortex

Olsen works with ESA's ExoMars Trace Gas Orbiter that is in orbit around Mars. In particular, the spacecraft's Atmospheric Chemistry Suite (ACS) studies Mars' atmosphere by gazing at the Red Planet's limb when the Sun is on the other side of the planet and is shining through the atmosphere. The wavelengths at which the sunlight is absorbed give away which molecules are present in the atmosphere and how high above the surface they are.

However, this technique doesn't work during the total darkness of martian winter when the Sun doesn't rise over the north pole. The only opportunities to glimpse inside the vortex are when it loses its circular shape but, to know exactly when and where this is happening, requires additional data.

For this, Olsen turned to the Mars Climate Sounder instrument on NASA's Mars Reconnaissance Orbiter to measure the extent of the vortex via temperature measurements.

"We looked for a sudden drop in temperature -- a sure sign of being inside the vortex," said Olsen. "Comparing the ACS observations with the results from the Mars Climate Sounder shows clear differences in the atmosphere inside the vortex compared to outside. This is a fascinating opportunity to learn more about martian atmosphere chemistry and how conditions change during the polar night to allow ozone to build up."
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Breakthrough cancer therapy stops tumor growth without harming healthy cells | ScienceDaily
Scientists at the Francis Crick Institute and Vividion Therapeutics have discovered chemical compounds that can precisely prevent the cancer-driving gene RAS from connecting with a key pathway responsible for tumor growth.


						
The potential treatment is now moving into its first human clinical trial. If proven safe and effective, it could become a way to treat a wide range of cancers while minimizing harm to healthy cells.

The RAS gene plays a central role in controlling how cells grow and divide, but mutations in this gene occur in roughly one in five cancers. When mutated, RAS becomes permanently active, continually sending signals that push cells to keep growing and multiplying.

Inside the cell, RAS sits on the membrane and acts as the starting signal in a chain of growth processes. Completely shutting down RAS or the enzymes it controls has proven difficult, because these same pathways are essential for normal cell function. One of the enzymes linked to RAS, called PI3K, also helps regulate blood sugar through insulin. Blocking PI3K entirely can lead to side effects such as hyperglycemia.

In their study, published on October 9 in Science, the team combined chemical screening with biological testing to identify compounds that stop RAS and PI3K from interacting, while leaving normal cell activity intact.

Researchers at Vividion Therapeutics pinpointed a set of small molecules that permanently attach to the surface of PI3K near the spot where RAS would normally bind. Using an assay created by the Crick researchers, they confirmed that these compounds successfully blocked the RAS-PI3K interaction but still allowed PI3K to perform its other roles, including those related to insulin signaling.

The Crick team and their collaborators at Vividion then tested one of the compounds in mice with RAS-mutated lung tumors. The treatment stopped tumor growth, and the researchers found no signs of elevated blood sugar levels.




Next, they tried combining the new compound with one or two additional drugs that target enzymes within the same pathway. Together, the treatments produced stronger and longer-lasting tumor suppression than any of the drugs used alone.

The scientists also tested the compound in mice with tumors carrying mutations in another cancer-linked gene, HER2, which is often overactive in breast cancer and also connects with PI3K. Tumor growth was again halted, even though the effect did not rely on RAS. This finding suggests that the new compound could potentially help stop the growth of a broader range of cancers.

The drug has now entered the first clinical trial in humans to test for safety and side effects in people with both RAS and HER2 mutations. The trial will also assess if the potential treatment is more effective in combination with other drugs targeting RAS.

Julian Downward, Principal Group Leader of the Oncogene Biology Laboratory at the Crick, said: "Given the RAS gene is mutated across a wide range of cancers, we've been exploring how to stop it interacting with cell growth pathways for many years, but side effects have held back the development of treatments.

"Our collaborative effort has overcome this challenge by targeting the PI3K and RAS interaction specifically, leaving PI3K free to bind with its other targets. It's exciting to see these clinical trials starting, highlighting the power of understanding chemistry and fundamental biology to get to something with potential to help people with cancer."

"This discovery is a great example of how new discovery approaches can open up completely novel ways to tackle cancer," said Matt Patricelli, Ph.D., Chief Scientific Officer of Vividion. "By designing molecules that stop RAS and PI3K from connecting, while still allowing healthy cell processes to continue, we've found a way to selectively block a key cancer growth signal. It's incredibly rewarding to see this science now progressing in the clinic, where it has the potential to make a real difference for patients."
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Even "diet" soda may be quietly damaging your liver, scientists warn | ScienceDaily
A large-scale investigation has found that people who regularly consume both sugar-sweetened beverages (SSBs) and low- or no-sugar-sweetened beverages (LNSSBs) face a significantly greater likelihood of developing metabolic dysfunction-associated steatotic liver disease (MASLD).1


						
Presented at UEG Week 2025, the research followed 123,788 adults from the UK Biobank who had no signs of liver disease at the start of the study. Participants' drink habits were recorded through repeated 24-hour dietary questionnaires, allowing researchers to explore how both SSB and LNSSB consumption related to MASLD, liver fat buildup, and deaths linked to liver disease.

Individuals who drank more than 250 grams of either type of beverage per day had notably higher risks: a 60% increased likelihood of developing MASLD for those consuming LNSSBs (HR: 1.599) and a 50% increase for those drinking SSBs (HR: 1.469). During a median follow-up of 10.3 years, 1,178 participants developed MASLD and 108 died from liver-related causes. Although SSBs were not significantly connected to liver-related mortality, LNSSB consumption was. Both kinds of drinks were also associated with higher levels of liver fat.

MASLD, previously known as non-alcoholic fatty liver disease (NAFLD), occurs when excess fat builds up in the liver. Over time, this can trigger inflammation (hepatitis) and lead to symptoms such as abdominal pain, fatigue, and loss of appetite.2 Now the most common chronic liver condition worldwide, MASLD affects more than 30% of people and is rapidly becoming a leading cause of liver-related deaths.3

Lead researcher Lihe Liu explained, "SSBs have long been under scrutiny, while their 'diet' alternatives are often seen as the healthier choice. Both, however, are widely consumed and their effects on liver health have not been well understood."

"Our study shows that LNSSBs were actually linked to a higher risk of MASLD, even at modest intake levels such as a single can per day. These findings challenge the common perception that these drinks are harmless and highlight the need to reconsider their role in diet and liver health, especially as MASLD emerges as a global health concern."

Liu also discussed the possible biological reasons behind the findings: "The higher sugar content in SSBs can cause rapid spikes in blood glucose and insulin, promote weight gain and increase uric acid levels, all of which contribute to liver fat accumulation. LNSSBs, on the other hand, may affect liver health by altering the gut microbiome, disrupting the feeling of fullness, driving sweet cravings and even stimulating insulin secretion."

The authors emphasized that these findings support limiting both SSBs and LNSSBs as part of a comprehensive prevention strategy, targeting not only liver disease but also cardio-renal-metabolic health. Replacing either beverage with water significantly reduced MASLD risk -- by 12.8% for SSBs and 15.2% for LNSSBs -- while substitution between the two types of beverages offered no risk reduction.




Liu added, "The safest approach is to limit both sugar-sweetened and artificially sweetened drinks. Water remains the best choice as it removes the metabolic burden and prevents fat accumulation in the liver, whilst hydrating the body."

The researchers now aim to explore causal mechanisms more deeply through long-term, randomized and genetic trials with a focus on how sugar and its substitutes interact with the gut microbiome and influence liver disease.

References: 
    	Liu, L et al. Sugar- and low/non-sugar-sweetened beverages and risks of metabolic dysfunction-associated steatotic liver disease and liver-related mortality: A prospective analysis of the UK Biobank. Presented at UEG Week 2025; 7 October 2025; Berlin, Germany.
    	Girish, V. and John, S. Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD). (2025). PMID: 31082077
    	Younossi, Z. M. et al. The global epidemiology of nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH): a systematic review. (2023). Journals. DOI: 10.1097/HEP.0000000000000004
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These 80-year-olds have the memory of 50-year-olds. Scientists finally know why | ScienceDaily
    	SuperAgers are people over 80 whose memory performs as well as someone 30 years younger, showing that exceptional cognitive health can last a lifetime.
    	They tend to be highly social, maintaining strong relationships and active lifestyles, and their brains appear to resist the buildup of Alzheimer's-related plaques and tangles that often cause memory loss.
    	Ongoing research is revealing powerful insights that could help scientists develop new ways to delay or even prevent dementia linked to neurodegenerative diseases such as Alzheimer's and frontotemporal degeneration.

For the past 25 years, researchers at Northwestern Medicine have been examining people aged 80 and older, known as "SuperAgers," to uncover why their minds stay so sharp.

These remarkable individuals perform on memory tests as well as people 30 years younger, challenging the long-held idea that mental decline is an unavoidable part of getting older.

Throughout the decades of research, scientists have noticed that SuperAgers often share certain lifestyle and personality traits, such as being highly social and outgoing. However, according to Dr. Sandra Weintraub, professor of psychiatry, behavioral sciences, and neurology at Northwestern University Feinberg School of Medicine, the most astonishing discoveries have come from looking directly at their brains. "It's really what we've found in their brains that's been so earth-shattering for us," she said.

By pinpointing the biological and behavioral features linked to SuperAging, the researchers aim to develop new ways to strengthen cognitive resilience and slow or prevent Alzheimer's disease and other types of dementia.

"Our findings show that exceptional memory in old age is not only possible but is linked to a distinct neurobiological profile. This opens the door to new interventions aimed at preserving brain health well into the later decades of life," said Weintraub, corresponding author of a new paper summarizing the findings.

The paper was published as a perspective article in Alzheimer's & Dementia: The Journal of the Alzheimer's Association, published in a special issue marking both the 40th anniversary of the National Institute on Aging's Alzheimer's Disease Centers Program and the 25th anniversary of the National Alzheimer Coordinating Center.




SuperAger brains are resilient, resistant 

The term "SuperAger" was first introduced by Dr. M. Marsel Mesulam, founder of the Mesulam Center for Cognitive Neurology and Alzheimer's Disease at Northwestern, in the late 1990s.

Since 2000, 290 SuperAgers have participated in the study, and researchers have examined 77 donated SuperAger brains after death. Some of these brains contained amyloid and tau proteins (also known as plaques and tangles), which are key hallmarks of Alzheimer's disease, while others showed no buildup at all.

"What we realized is there are two mechanisms that lead someone to become a SuperAger," Weintraub said. "One is resistance: they don't make the plaques and tangles. Two is resilience: they make them, but they don't do anything to their brains."

Other key findings:
    	Exceptional memory performance: SuperAgers score at least 9 out of 15 on a delayed word recall test -- on par with individuals in their 50s and 60s.
    	Youthful brain structure: Unlike typically aging brains, SuperAgers show no significant thinning of their cortex -- the outer layer of the brain -- and even have a thicker anterior cingulate cortex than younger adults. This crucial region of the brain plays a significant role in integrating information related to decision-making, emotion and motivation.
    	Unique cellular traits: SuperAgers have more von economo neurons, which are specialized cells linked to social behavior, and larger entorhinal neurons, which are critical for memory, than their typically aging peers.
    	Sociability as a common trait: Despite having diverse lifestyles and varying approaches to exercise, SuperAgers tend to be highly social and report strong interpersonal relationships.

'Brain donation can offer scientific immortality'

At the Mesulam Center, SuperAgers are evaluated annually and may choose to donate their brains for post-mortem evaluation by Northwestern scientists.

"Many of the findings from this paper stem from the examination of brain specimens of generous, dedicated SuperAgers who were followed for decades," said co-author Dr. Tamar Gefen, associate professor of psychiatry and behavioral sciences at Feinberg, director of Feinberg's Laboratory for Translational Neuropsychology and a neuropsychologist at the Mesulam Center. "I am constantly amazed by how brain donation can enable discovery long after death, offering a kind of scientific immortality."

The perspective piece is titled, "The First 25 Years of the Northwestern SuperAging Program." Other Northwestern authors include Dr. Mesulam and Changiz Geula, research professor of cell and developmental biology and neuroscience at Feinberg and a member of the Mesulam Center.
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Something mysterious is lighting up the Milky Way. Could it be dark matter? | ScienceDaily
Scientists at Johns Hopkins University may have uncovered a promising clue in the long-running effort to confirm the existence of dark matter.


						
For years, astronomers have puzzled over a faint, widespread glow of gamma rays near the Milky Way's center. The source of this mysterious light has remained uncertain, leaving two main possibilities: it could stem from the collision of dark matter particles or from rapidly spinning neutron stars known as millisecond pulsars.

According to a new study published October 16 in Physical Review Letters, both explanations currently appear equally plausible. If the excess gamma radiation turns out not to come from aging stars, it could represent the first concrete evidence that dark matter is real.

"Dark matter dominates the universe and holds galaxies together. It's extremely consequential and we're desperately thinking all the time of ideas as to how we could detect it," said co-author Joseph Silk, a professor of physics and astronomy at Johns Hopkins and a researer at the Insitut d'Astrophyque de Paris and Sorbonne University. "Gamma rays, and specifically the excess light we're observing at the center of our galaxy, could be our first clue."

To explore the mystery, Silk and an international team of scientists used advanced supercomputer models to map where dark matter would most likely reside in the Milky Way, incorporating for the first time the galaxy's early history and evolution.

The Milky Way today is a mostly self-contained system, with little material entering or leaving. However, in its first billion years, it absorbed numerous smaller, dark matter-rich galaxies that merged to form its structure. As dark matter particles gathered and concentrated toward the galactic core, the likelihood of their collisions grew.

When the team included these more realistic interactions in their models, the resulting simulations closely matched real gamma-ray observations made by NASA's Fermi Gamma-ray Space Telescope.




These matching maps round out a triad of evidence that suggests excess gamma rays in the center of the Milky Way could originate with dark matter. Gamma rays coming from dark matter particle collisions would produce the same signal and have the same properties as those observed in the real-world, the researchers said -- though it's not definitive proof.

Light emitted from reinvigorated, old neutron stars that spin quickly -- called millisecond pulsars -- could also explain the existing gamma ray map, measurements and signal signature. But, this millisecond pulsar theory is imperfect, the researchers said. To make those calculations work, researchers have to assume there are more millisecond pulsars in existence than what they've observed.

Answers may come with the construction of a huge new gamma ray telescope called the Cherenkov Telescope Array. Researchers believe data from the higher-resolution telescope, which has the capacity to measure high-energy signals, will help astrophysicists break the paradox.

The research team is planning a new experiment to test whether these gamma rays from the Milky Way have higher energies, meaning they are millisecond pulsars, or are the lower energy product of dark matter collisions.

"A clean signal would be a smoking gun, in my opinion," Silk said.

In the meantime, the researchers will work on predictions about where they should find dark matter in several select dwarf galaxies that circle the Milky Way. Once they've mapped their predictions, they can compare them to the hi-res data.

"It's possible we will see the new data and confirm one theory over the other," Silk said. "Or maybe we'll find nothing, in which case it'll be an even greater mystery to resolve."

Key Takeaways
    	A strange glow of gamma-ray light shines from the heart of the Milky Way, and scientists are working to uncover what's behind it.
    	One leading theory is that dark matter particles collide and release brief flashes of gamma rays that could explain this glow.
    	Using powerful supercomputers, researchers recreated the Milky Way's formation to predict where dark matter and gamma-ray signals from such collisions would appear.
    	The simulated maps line up with real telescope data, suggesting the glow may indeed come from dark matter interactions, although more evidence is still needed to confirm it.
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A hidden gene could triple wheat yields | ScienceDaily
Researchers at the University of Maryland have identified the gene responsible for a rare type of wheat that forms three ovaries in each flower instead of just one. Because each ovary can grow into a grain, this finding could help boost the amount of wheat produced per acre. The study appeared on October 14, 2025, in the Proceedings of the National Academy of Sciences.


						
The unusual trait was first seen in a naturally occurring mutant of common bread wheat, but scientists did not know which genetic change caused it. To find out, the Maryland team created a detailed genetic map of the multi-ovary wheat and compared it with that of ordinary wheat. They found that a usually inactive gene called WUSCHEL-D1 (WUS-D1) had become active in the mutant plants. When WUS-D1 is turned on early in the formation of wheat flowers, it enlarges the developing floral tissue, allowing extra female structures such as pistils or ovaries to form.

If plant breeders can learn to trigger or replicate this activation of WUS-D1, it may be possible to create new wheat varieties that produce more kernels per plant. Even small increases in kernel number can make a major difference in overall food production around the world.

"Pinpointing the genetic basis of this trait offers a path for breeders to incorporate it into new wheat varieties, potentially increasing the number of grains per spike and overall yield," said Vijay Tiwari, Associate Professor of Plant Sciences and co-author of the study. "By employing a gene editing toolkit, we can now focus on further improving this trait for enhancing wheat yield. This discovery provides an exciting route to develop cost-effective hybrid wheat."

That's important because wheat is one of the world's staple crops, feeding billions of people every day. As global demand for wheat continues to rise, climate change, limited farmland, and population growth make it increasingly difficult to increase production using traditional methods. This discovery could give breeders a powerful new tool to boost yields without needing more land, water, or fertilizer.

The discovery of WUS-D1 could also lead to the development of similar multi-ovary varieties of other grain crops.

In addition to Dr. Tiwari, other authors of this paper from the University of Maryland Department of Plant Sciences include lead author and faculty assistant Adam Schoen, Professor Yiping Qi, Professor Emeritus Angus Murphy, Associate Professor Nidhi Rawat, Assistant Professor Daniel Rodriguez-Leal, Assistant Research Scientist Weifeng Luo, PhD student Anmol Kajla, Post Doctoral Associate Parva Kumar Sharma, and Alex Mahlandt (a former MS student from Tiwari lab). 

The paper "WUSCHEL-D1 upregulation enhances grain number by inducing formation of multi-ovary producing florets in wheat," was published in Proceedings of the National Academy of Sciences on October 14, 2025

This work was supported by the U.S. Department of Agriculture's National Institute of Food and Agriculture (Awards 13716674 and 13368004), the Australian Research Council (FT210100810), the Royal Society (UF150081), and the Yitpi Foundation. The views expressed in this story do not necessarily reflect the views of these organizations.
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This common liver supplement could boost cancer treatment success | ScienceDaily
Immunotherapy is a cancer treatment that harnesses the body's own immune defenses to attack tumors. It has shown remarkable success against cancers of the lung, kidney, and bladder but has not worked as well for liver cancer. That gap is troubling because liver cancer cases have nearly tripled over the past four decades.


						
To explore why liver cancer responds poorly to immunotherapy, scientists at the Salk Institute examined how the immune system interacts with the liver. Using both mouse models and human tumor samples, they discovered that certain bile acids -- molecules produced by the liver to aid digestion -- can interfere with cancer-fighting immune cells known as T cells.

The team pinpointed several bile acids linked to weakened T cell function and faster tumor growth. By blocking the production of these acids, they were able to slow or stop tumor progression. One bile acid, called ursodeoxycholic acid (UDCA), had the opposite effect, enhancing T cell activity in the liver. When researchers increased UDCA levels through dietary supplements, liver tumors in mice shrank. Because UDCA supplements are already approved for other liver diseases, scientists believe they could potentially make immunotherapy more effective for liver cancer patients.

The study, published in Science, sheds light on why immune cells behave differently depending on the tumor's location and identifies new molecular targets to strengthen liver cancer therapies.

"How do organ-specific properties and processes influence the immune response?" asks Professor Susan Kaech, senior author of the study and director of Salk's NOMIS Center for Immunobiology and Microbial Pathogenesis. "Livers have a particularly unique environment, but we didn't really understand how it was affecting the immune and cancer cells. By investigating these liver-specific features, we have identified several potential ways to regulate bile acids, improve T cell performance, and enhance patient outcomes."

The liver generates more than 100 types of bile acids, which travel through the intestines to help digest fats. To combat liver cancer, T cells must function effectively within this chemically rich environment. Past studies have linked high bile acid levels to poor health and cancer progression, but researchers had not previously distinguished the effects of individual bile acids.

"Considering how T cell performance varies across different organs, tissues, and tumors puts us at a great vantage point for looking at ways to optimize cancer treatment," says Siva Karthik Varanasi, former postdoctoral researcher in Kaech's lab and current assistant professor at the University of Massachusetts Chan Medical School. "By taking this unique approach, we're able to see that bile acids in the liver are hugely influencing T cells' ability to do their job and therefore may be a useful therapeutic target."

To better understand these effects, the Salk team first analyzed human liver cancer biopsies to identify which bile acids were present. They found elevated levels of conjugated bile acids and tested whether these compounds contributed to tumor growth. When they removed a protein called BAAT, which produces conjugated bile acids, the tumor load in mice dropped significantly. This suggests that adjusting BAAT activity in humans could improve their response to immunotherapy.




The researchers then examined 20 distinct bile acids to determine how each affected T cells. Most primary bile acids showed little influence, except for one called TCDCA, which triggered oxidative stress -- a harmful molecular imbalance. Secondary bile acids had much stronger effects. One, called LCA, damaged T cell function by causing endoplasmic reticulum stress, while another, UDCA, boosted T cell performance and drew more immune cells to the liver. Increasing UDCA levels through supplementation effectively reduced tumor growth in mice, pointing to a promising strategy for enhancing immunotherapy in liver cancer.

Together, these results suggest that lowering BAAT and increasing UDCA could help control liver tumor growth and strengthen the immune system's response to treatment.

"We're already a huge step ahead when it comes to translating our findings to the clinic, because UDCA supplementation is already used to treat liver disease and could easily be tested in liver cancer next," says Kaech, who also holds the NOMIS Chair at Salk. "We are really excited to also explore the role of the gut microbiome in all of this, since bile acids are a huge part of that picture -- how can we manipulate 'good' and 'bad' bacteria in the microbiome to further regulate bile acid levels? How does the microbiome change during liver cancer? Could probiotics be a therapeutic approach?"

In addition to exploring dietary and microbiome manipulations that could help with liver cancer, the team is curious to see if other conditions could be treated by targeting BAAT. Already, they believe chronic liver disease and obesity may benefit from the same reduction of conjugated bile acids.

Other authors include Dan Chen, Melissa Johnson, Kathryn Lande, Michael LaPorta, Filipe Hoffmann, Thomas Mann, Eduardo Casillas, Kailash Mangalhara, Varsha Mathew, Ming Sun, Yagmur Farsakoglu, Timothy Chen, Bianca Parisi, Shaunak Deota, H. Kay Chung, Satchidananda Panda, April Williams, and Gerald Shadel of Salk; Jin Lee, Yingluo Liu, Cayla Miller, and Gen-Sheng Feng of UC San Diego; Souradipta Ganguly and Debanjan Dhar of UC San Diego and Sanford Burnham Prebys Medical Discovery Institute; Marcos Teneche, Aaron Havas, and Peter Adams of Sanford Burnham Prebys Medical Discovery Institute; Isaac Jensen and Donna Farber of Columbia University; Andrea Schietinger of Memorial Sloan Kettering Cancer Center, Weill Cornell Graduate School of Medical Sciences, and Parker Institute for Cancer Immunotherapy; and Mark Sundrud of Dartmouth College.

The work was supported by the National Institutes of Health (NCI CCSG: P30 014195, S10-OD023689, P30 AG068635, P30 CA014195, P01 AG073084, R01 CA240909-04, R21 AI151562, F31CA278581, CCSG Grant P30CA23100, R01DK137061, R01DK133930, DK120515, R01AI143821, R01AI164772, U01AI163063), Waitt Foundation, Helmsley Charitable Trust, Chapman Foundation, Cancer Research Institute, National Cancer Center, NOMIS Foundation, Salkexcellerators Fellowship, Damon Runyon Fellowship, Audrey Geisel endowed Chair of Biomedical Science, Altman Clinical Translational Research Institute (KL2TR001444), San Diego Digestive Diseases Research Center, and Dartmouth Cancer Center.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251017081515.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Surgery beats Ozempic for long-term health, Cleveland Clinic finds | ScienceDaily
A major study from Cleveland Clinic found that people with both obesity and type 2 diabetes who had weight-loss surgery lived longer and experienced fewer serious health issues than those who used GLP-1 receptor agonist medications alone. These drugs, which mimic a natural hormone that helps regulate blood sugar and appetite, are commonly prescribed for diabetes and weight management. They include medications such as semaglutide (Ozempic, Wegovy), liraglutide (Victoza, Saxenda), dulaglutide (Trulicity), exenatide (Byetta, Bydureon), and tirzepatide (Mounjaro, Zepbound).


						
Over a 10-year period, patients who underwent weight-loss surgery (also called bariatric or metabolic surgery) lost more weight, maintained better blood sugar control, and needed fewer prescriptions for diabetes and heart conditions. The study was published in Nature Medicine.

"Even with today's best medicines, metabolic surgery offers unique and lasting benefits for people with obesity and diabetes," said Ali Aminian, M.D., director of Cleveland Clinic's Bariatric & Metabolic Institute and primary investigator of the study. "The benefits we observed went beyond weight loss. Surgery was linked to fewer heart problems, less kidney disease, and even lower rates of diabetes-related eye damage."

GLP-1 (glucagon-like peptide-1) receptor agonists are a group of medications commonly prescribed to manage type 2 diabetes and obesity and to lower related health risks. Both GLP-1 drugs and metabolic surgery are known to improve cardiovascular and metabolic health.

The M6 study (Macrovascular and Microvascular Morbidity and Mortality after Metabolic Surgery versus Medicines) tracked 3,932 adults with obesity and diabetes who received care at Cleveland Clinic for up to a decade. Of these, 1,657 underwent metabolic surgery (such as gastric bypass or sleeve gastrectomy) while 2,275 were treated with GLP-1 medicines (including liraglutide, dulaglutide, exenatide, semaglutide, and tirzepatide).

After 10 years, those who had surgery showed significantly better outcomes, including a:
    	32% lower risk of death
    	35% lower risk of major heart problems (such as heart attack, heart failure, or stroke)
    	47% lower risk of serious kidney disease
    	54% lower risk of diabetes-related eye damage (retinopathy)

On average, surgical patients lost 21.6% of their body weight, compared with 6.8% among those taking GLP-1 medicines. Blood sugar control, measured by hemoglobin A1c, improved more with surgery (-0.86%) than with medication (-0.23%). People who had surgery also needed fewer prescriptions for diabetes, blood pressure, and cholesterol management.

"Even in the era of these powerful new drugs to treat obesity and diabetes, metabolic surgery may provide additional benefits, including a survival advantage," said Steven Nissen, M.D., Chief Academic Officer of the Heart, Vascular & Thoracic Institute at Cleveland Clinic and senior author of the study.

"Our findings indicate that surgery should remain an important treatment option for obesity and diabetes," said Dr. Aminian. "These long-term benefits are harder to achieve with GLP-1 medicines alone, as many patients stop using the medications over time."

According to the authors, the study has some limitations. It was observational rather than a randomized comparison of drugs and surgery, and it did not focus exclusively on the newest and most effective GLP-1 medicines. The researchers note that future studies should directly compare surgery with newer GLP-1 therapies, such as semaglutide and tirzepatide, to further guide treatment decisions.
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Stanford scientists grow thousands of mini human brains using common food additive | ScienceDaily
For nearly ten years, the Stanford Brain Organogenesis Program has been redefining how scientists study the human brain. Instead of relying on intact brain tissue from humans or animals, researchers in the program grow three-dimensional brain-like structures in the lab using stem cells. These tiny models, called human neural organoids and assembloids, allow scientists to explore the brain's development and function in entirely new ways.


						
Launched in 2018 as part of Stanford's Wu Tsai Neurosciences Institute through its Big Ideas in Neuroscience initiative, the program unites experts from neuroscience, chemistry, engineering, and other disciplines. Together, they investigate neural circuits related to pain, genes linked to neurodevelopmental disorders, and new methods for studying brain connectivity.

One challenge has persisted throughout the program's progress: scaling up production. To deeply understand brain development, study developmental disorders, or test potential therapies, researchers need to produce thousands of organoids that are uniform in size and shape. However, these delicate structures tend to stick together, making it difficult to grow large, consistent batches.

A team led by Wu Tsai Neuro affiliates Sergiu Pasca, the Kenneth T. Norris, Jr. Professor of Psychiatry and Behavioral Sciences, and Sarah Heilshorn, the Rickey/Nielsen Professor of Engineering, recently found an unexpectedly simple fix. As reported in Nature Biomedical Engineering, the key to preventing organoids from clumping was xanthan gum, a widely used food additive.

"We can easily make 10,000 of them now," said Pasca, the Bonnie Uytengsu and Family Director of the Stanford Brain Organogenesis Program. In keeping with the program's commitment to making their techniques widely available, they've already shared their approach so others can take advantage of it. "This, as with all of our methods, is open and freely accessible. There are already numerous labs that have implemented this technique."

So few you could name them

That level of productivity was once unimaginable. Around twelve years ago, Pasca had just developed a way to turn stem cells into three-dimensional tissues that would later be known as regionalized neural organoids. At the time, he could only make a handful of them.




"In the early days, I had eight or nine of them, and I named each of them after mythological creatures," Pasca said.

But Pasca's goal was much larger: to uncover how the developing brain can go awry in conditions such as autism or Timothy syndrome, and to explore how drugs might affect that development. "We needed to produce thousands of organoids, and they should all be the same," he said.

He also recognized that success would require a diverse team of specialists. "I thought, 'This is an emerging field and there are a lot of problems we're going to face, and the way we're going to face them and solve them is by implementing innovative technologies,'" Pasca said.

To achieve that vision, Pasca collaborated with Wu Tsai Neuro affiliate Karl Deisseroth, a neuroscientist and bioengineer, assembling an interdisciplinary group that officially launched the Stanford Brain Organogenesis Program with support from the Wu Tsai Neuro Big Ideas in Neuroscience grant.

The nonstick solution

The stickiness problem reared its head soon after. Organoids were fusing together, resulting in smaller numbers of organoids of different shapes and sizes.




"People in the lab would constantly say, 'I made a hundred organoids, but I ended up with twenty,'" Pasca said.

That was both a blessing and a curse. On the one hand, it suggested that researchers could stick two different kinds of organoids together -- say, a tiny cerebellum and spinal cord -- to study the development of more complex brain structures. Indeed, these assembloids are now a key part of Pasca and his colleagues' work.

On the other hand, the team still needed to be able to create large numbers of organoids so they could gather precise data on brain development, screen drugs for growth defects, or carry out any number of other projects at scale.

One possibility would be to grow each organoid in a separate dish, but doing so is often inefficient. Instead, the lab needed something to keep organoids apart while growing them in batches, so Pasca worked with Heilshorn, a Stanford Brain Organogenesis Program collaborator and materials engineer, to try out some options.

The team ultimately looked at 23 different materials with an eye toward making their methods accessible to others.

"We selected materials that were already considered biocompatible and that would be relatively economical and simple to use, so that our methods could be adopted easily by other scientists," Heilshorn said.

To test each one, they first grew organoids in a nutrient-rich liquid for six days, then added one of the test materials. After another 25 days, the team simply counted how many organoids remained.

Even in small amounts, xanthan gum prevented organoids from fusing together, and it did so without any side effects on organoid development. That meant that researchers could keep the organoids separated without biasing their experimental results.

Scaling up at last

To demonstrate the potential of the technique, the team used it to address a real-world issue: Doctors often hesitate to prescribe potentially beneficial drugs to pregnant people and babies because they don't know whether those drugs might harm developing brains. (Although FDA-approved drugs go through extensive testing, ethical concerns mean they are generally not tested on pregnant people or babies.)

To show how organoids address that problem, co-lead author Genta Narazaki, a visiting researcher in Pasca's lab at the time the research was done, first grew 2,400 organoids in batches. Then, Narazaki added one of 298 FDA-approved drugs to each batch to see if any of them might cause growth defects. Working closely with co-lead author Yuki Miura in the Pasca lab, Narazaki showed that several drugs, including one used to treat breast cancer, stunted the growth of the organoids, suggesting they could be harmful to brain development.

That experiment shows that researchers could uncover potential side effects -- and do so very efficiently, Pasca said: "One single experimenter produced thousands of cortical organoids on their own and tested almost 300 drugs."

Pasca and his Stanford Brain Organogenesis Program colleagues are now hoping to use their technique to make progress on a number of neuropsychiatric disorders, such as autism, epilepsy, and schizophrenia. "Addressing those diseases is really important, but unless you scale up, there's no way to make a dent," Pasca said. "That's the goal right now."
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Scientists finally read the hidden DNA code that shapes disease | ScienceDaily
For centuries, scientists have noticed that certain illnesses seem to pass from one generation to the next, a connection first noted by Hippocrates, who observed that some diseases "ran in families." Over time, researchers have steadily advanced their ability to uncover the biological roots of these inherited patterns within the human genome.


						
A team of EMBL researchers and collaborators has now created a tool that takes single-cell analysis to a new level. It can capture both genomic variations and RNA within the same cell, offering greater accuracy and scalability than earlier technologies. This approach allows scientists to identify variations in non-coding regions of DNA, the areas most often linked to disease, giving them a new way to explore how genetic differences contribute to human health. With its precision and ability to process large numbers of cells, the tool marks a major step toward linking specific genetic variants with disease outcomes.

"This has been a long-standing problem, as current single-cell methods to study DNA and RNA in the same cell have had limited throughput, lacked sensitivity, and are complicated," said Dominik Lindenhofer, the lead author on a new paper about SDR-Seq published in Nature Methods and a postdoctoral fellow in EMBL's Steinmetz Group. "On a single-cell level, you could read out variants in thousands of cells, but only if they had been expressed -- so only from coded regions. Our tool works, irrespective of where variants are located, yielding single-cell numbers that enable analysis of complex samples."

The important difference between coding and non-coding regions

DNA contains both coding and non-coding regions. The coding parts function like instruction manuals, since their genes are expressed into RNA, which directs cells in building proteins essential to life.

Non-coding regions, on the other hand, contain regulatory elements that guide how cells grow and function. Over 95% of disease-linked DNA variants occur in these non-coding regions, yet existing single-cell methods have not had the sensitivity or scale to study them effectively. Until now, researchers were unable to observe DNA and RNA from the same cell on a large scale, limiting insight into how DNA variants affect gene activity and contribute to disease.

"In this non-coding space, we know there are variants related to things like congenital heart disease, autism, and schizophrenia that are vastly unexplored, but these are certainly not the only diseases like this," Lindenhofer said. "We needed a tool to do that exploration to understand which variants are functional in their endogenous genomic context and understand how they contribute to disease progression."

Deciphering barcodes that track single cells




To perform single-cell DNA-RNA sequencing (SDR-seq), researchers used tiny oil-water droplets, each containing a single cell, allowing them to analyze DNA and RNA simultaneously. This method enabled them to examine thousands of cells in a single experiment and directly link genetic changes to patterns of gene activity. Developing this technology required overcoming major challenges and brought together teams from EMBL's Genome Biology and Structural and Computational Biology units, the Stanford University School of Medicine, and Heidelberg University Hospital.

Collaborators from EMBL's Judith Zaugg and Kyung-Min Noh groups developed a way to preserve delicate RNA by "fixing" the cells, while computational biologists in Oliver Stegle's group designed a specialized program to decode the complex DNA barcoding system needed for data analysis. Although this decoding software was built for this specific project, the team believes it could prove valuable for many other studies.

Researchers from Wolfgang Huber's and Sasha Dietrich's groups at EMBL and Universitatsklinikum Heidelberg were already examining B-cell lymphoma samples for other studies. These patient samples, rich in genetic variation, provided an ideal test case for the new technology. Using these samples, Lindenhofer observed how variations in DNA were linked to disease processes and found that cancer cells with more variants showed stronger activation signals that support tumor growth.

"We are using these small reaction chambers to read out DNA and RNA in the same single cell," Lindenhofer said. "This lets us accurately tell whether a variant is on one or both copies of a gene and measure its effects on gene expression in the same single cells. With the B-cell lymphoma cells, we were able to show that depending on the variant makeup of cells, they had different propensities to belong to distinct cellular states. We could also see that increasing variants in a cell actually were associated with a more malignant B-cell lymphoma state."

The many opportunities from a single-cell sequencing tool

The SDR-seq tool now offers genomic biologists scale, precision, and speed to help better understand genetic variants. While it could eventually play a role in treating a broad range of complex diseases, it may first help in developing better screening tools for diagnosis.

"We have a tool that can link variants to disease," said Lars Steinmetz, a senior author on the paper, an EMBL group leader, and a genetics professor at Stanford University School of Medicine. "This capability opens up a wide range of biology that we can now discover. If we can discern how variants actually regulate disease and understand that disease process better, it means we have a better opportunity to intervene and treat it."
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Scientists just debunked the calcium and dementia myth | ScienceDaily
New findings from Edith Cowan University (ECU), Curtin University, and the University of Western Australia show no evidence that taking calcium alone increases the risk of developing dementia over time. The results help ease earlier fears that calcium supplements might have harmful effects on the brain health of older women.


						
The investigation drew on data from an earlier project involving 1,460 older women who were randomly assigned to receive either calcium supplements or a placebo for five years. Researchers found that the supplements did not raise the likelihood of dementia in the long term.

"Calcium supplements are often recommended to prevent or manage osteoporosis," said ECU PhD student Ms. Negar Ghasemifard.

About 20 percent of women over 70 live with osteoporosis, and calcium is widely advised to help prevent bone fractures.

"Previous research has raised concerns around the impacts that calcium supplements could have on cognitive health, particularly dementia. Results from our study provides reassurance to patients and clinicians regarding the safety of calcium supplements in the context of dementia risk for older women," Ms. Ghasemifard said.

According to ECU Senior Research Fellow Dr. Marc Sim, even after adjusting for supplement use, diet, lifestyle factors, and genetic risk, the outcomes did not change.

"Previous research suggesting potential links between calcium supplement use and the risk for dementia was purely observational in nature. Our research, in comparison, consisted of a post-hoc analysis from a 5-year double-blind, placebo controlled randomized clinical trial on calcium supplements to prevent fracture. Whilst our study is still epidemiology, its design does reduce the likelihood of unmeasured confounding"

"Some 730 older women were given calcium supplements over five years, and a further 730 were given placebo. This study design offers more accurate data on dosage and duration, and we had a long follow-up period of 14.5 years, which strengthens our results," Dr. Sim said.




Although the findings suggest calcium does not increase the risk of dementia in older women, particularly those over 80, further studies are still needed, said Professor Simon Laws, Director of ECU's Centre for Precision Health.

"Whether this extrapolates to other demographics, such as men or even women commencing supplementation earlier in life, remains unknown. To confirm the current findings, particularly regarding brain health, and to address these population gaps, future clinical trials of calcium supplements, with or without vitamin D, would need to be undertaken. These should include specific and robust assessments of brain health as the primary outcome measures."

Professor Blossom Stephan, a Dementia Australia Honorary Medical Advisor said the research highlighted a very important finding that provides reassurance to clinicians and patients about the long-term safety of calcium supplementation.

"Given calcium's critical role in multiple physiological functions, including bone health, these results provide reassurance that long-term calcium supplementation did not increase dementia risk in older women," she said.
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MIT finds traces of a lost world deep within planet Earth | ScienceDaily
Researchers from MIT and collaborating institutions have uncovered exceptionally rare traces of "proto Earth," the ancient precursor to our planet that existed about 4.5 billion years ago. This primitive world took shape before a massive collision forever changed its chemistry and gave rise to the Earth we inhabit today. The discovery, described on October 14 in Nature Geosciences, could help scientists reconstruct the earliest ingredients that shaped not only Earth but also the rest of the solar system.


						
Billions of years in the past, the solar system was a vast rotating cloud of gas and dust. Over time, this material coalesced into solid objects, forming the first meteorites. These meteorites gradually merged through repeated impacts to create the proto Earth and its neighboring planets.

During its infancy, Earth was a molten, lava-covered world. Less than 100 million years later, it experienced a catastrophic event when a Mars-sized body struck the young planet in what scientists call a "giant impact." The collision melted and mixed the planet's interior, wiping out much of its original chemical identity. For decades, scientists believed that any trace of the proto Earth had been completely destroyed in that cosmic upheaval.

However, the MIT team's new results challenge that assumption. The researchers found an unusual chemical signature in ancient, deep rock samples that differs from most materials found on Earth today. This signature appears as a slight imbalance in potassium isotopes -- atoms of the same element with different numbers of neutrons. After extensive analysis, the scientists concluded that the anomaly could not have been created by later impacts or by ongoing geological processes within Earth.

The most plausible explanation is that these rocks preserve tiny portions of the proto Earth's original material, somehow surviving the planet's violent reshaping.

"This is maybe the first direct evidence that we've preserved the proto Earth materials," says Nicole Nie, the Paul M. Cook Career Development Assistant Professor of Earth and Planetary Sciences at MIT. "We see a piece of the very ancient Earth, even before the giant impact. This is amazing because we would expect this very early signature to be slowly erased through Earth's evolution."

Nie's co-authors include Da Wang of Chengdu University of Technology (China), Steven Shirey and Richard Carlson of the Carnegie Institution for Science (Washington, D.C.), Bradley Peters of ETH Zurich (Switzerland), and James Day of the Scripps Institution of Oceanography (California).




A curious anomaly

In 2023, Nie and her team examined numerous well-documented meteorites collected from around the world. These meteorites formed at different times and locations throughout the solar system, capturing its changing chemistry over billions of years. When the researchers compared their compositions to that of Earth, they noticed a peculiar "potassium isotopic anomaly."

Potassium occurs naturally in three isotopic forms -- potassium-39, potassium-40, and potassium-41 -- each differing slightly in atomic mass. On modern Earth, potassium-39 and potassium-41 dominate, while potassium-40 exists only in minute amounts. Yet the meteorites displayed isotope ratios distinct from those typically seen on Earth.

This finding suggested that any substance showing the same kind of potassium imbalance must come from material that existed before the giant impact altered Earth's chemistry. In essence, the anomaly could serve as a fingerprint of proto-Earth matter.

"In that work, we found that different meteorites have different potassium isotopic signatures, and that means potassium can be used as a tracer of Earth's building blocks," Nie explains.

"Built different"

In the current study, the team looked for signs of potassium anomalies not in meteorites, but within the Earth. Their samples include rocks, in powder form, from Greenland and Canada, where some of the oldest preserved rocks are found. They also analyzed lava deposits collected from Hawaii, where volcanoes have brought up some of the Earth's earliest, deepest materials from the mantle (the planet's thickest layer of rock that separates the crust from the core).




"If this potassium signature is preserved, we would want to look for it in deep time and deep Earth," Nie says.

The team first dissolved the various powder samples in acid, then carefully isolated any potassium from the rest of the sample and used a special mass spectrometer to measure the ratio of each of potassium's three isotopes. Remarkably, they identified in the samples an isotopic signature that was different from what's been found in most materials on Earth.

Specifically, they identified a deficit in the potassium-40 isotope. In most materials on Earth, this isotope is already an insignificant fraction compared to potassium's other two isotopes. But the researchers were able to discern that their samples contained an even smaller percentage of potassium-40. Detecting this tiny deficit is like spotting a single grain of brown sand in a bucket rather than a scoop full of of yellow sand.

The team found that, indeed, the samples exhibited the potassium-40 deficit, showing that the materials "were built different," says Nie, compared to most of what we see on Earth today.

But could the samples be rare remnants of the proto Earth? To answer this, the researchers assumed that this might be the case. They reasoned that if the proto Earth were originally made from such potassium-40-deficient materials, then most of this material would have undergone chemical changes -- from the giant impact and subsequent, smaller meteorite impacts -- that ultimately resulted in the materials with more potassium-40 that we see today.

The team used compositional data from every known meteorite and carried out simulations of how the samples' potassium-40 deficit would change following impacts by these meteorites and by the giant impact. They also simulated geological processes that the Earth experienced over time, such as the heating and mixing of the mantle. In the end, their simulations produced a composition with a slightly higher fraction of potassium-40 compared to the samples from Canada, Greenland, and Hawaii. More importantly, the simulated compositions matched those of most modern-day materials.

The work suggests that materials with a potassium-40 deficit are likely leftover original material from the proto Earth.

Curiously, the samples' signature isn't a precise match with any other meteorite in geologists' collections. While the meteorites in the team's previous work showed potassium anomalies, they aren't exactly the deficit seen in the proto Earth samples. This means that whatever meteorites and materials originally formed the proto Earth have yet to be discovered.

"Scientists have been trying to understand Earth's original chemical composition by combining the compositions of different groups of meteorites," Nie says. "But our study shows that the current meteorite inventory is not complete, and there is much more to learn about where our planet came from."

This work was supported, in part, by NASA and MIT.
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Saturn's moon Titan just broke one of chemistry's oldest rules | ScienceDaily
Scientists from Chalmers University of Technology in Sweden and NASA have made a surprising discovery that challenges one of chemistry's fundamental principles, while also offering new insight into Saturn's mysterious moon Titan. In Titan's intensely cold environment, substances that normally cannot mix are able to combine. This finding expands our understanding of how chemistry may have worked before life appeared on Earth.


						
Saturn's largest moon has long fascinated researchers because its evolution could shed light on the early chemical processes that once shaped our own planet. Titan's frigid surface and its dense atmosphere, rich in nitrogen and methane, are thought to resemble the conditions that existed on the young Earth billions of years ago. By exploring Titan, scientists hope to uncover new clues about the origins of life itself.

Martin Rahm, Associate Professor at Chalmers' Department of Chemistry and Chemical Engineering, has spent years investigating Titan's chemistry. He and his colleagues now believe their latest finding -- that certain polar and nonpolar substances* can combine under extreme cold -- could guide future research into the moon's surface and atmosphere.

"These are very exciting findings that can help us understand something on a very large scale, a moon as big as the planet Mercury," he says.

New insights into the building blocks of life in extreme environments

The study, published in PNAS, reveals that methane, ethane, and hydrogen cyanide -- compounds abundant on Titan's surface and in its atmosphere -- can interact in ways once thought impossible. The fact that hydrogen cyanide, a strongly polar molecule, can form crystals together with nonpolar substances like methane and ethane is remarkable, since these types of molecules usually stay separate, much like oil and water.

"The discovery of the unexpected interaction between these substances could affect how we understand the Titan's geology and its strange landscapes of lakes, seas and sand dunes. In addition, hydrogen cyanide is likely to play an important role in the abiotic creation of several of life's building blocks, for example amino acids, which are used for the construction of proteins, and nucleobases, which are needed for the genetic code. So our work also contributes insights into chemistry before the emergence of life, and how it might proceed in extreme, inhospitable environments," says Martin Rahm, who led the study.




An unanswered question led to NASA collaboration

The Chalmers research began with a simple but unresolved question about Titan: What happens to hydrogen cyanide after it forms in the moon's atmosphere? Does it accumulate in thick layers on the surface, or does it react with its surroundings in some way? To investigate, scientists at NASA's Jet Propulsion Laboratory (JPL) in California performed experiments mixing hydrogen cyanide with methane and ethane at extremely low temperatures of about 90 Kelvin (around -180 degrees Celsius). At these temperatures, hydrogen cyanide becomes a crystal, while methane and ethane remain liquid.

When the team analyzed the mixtures using laser spectroscopy, which examines materials and molecules at the atomic level, they found that although the molecules stayed intact, something unusual had occurred. To understand it, they reached out to Rahm's group at Chalmers, known for its deep expertise in hydrogen cyanide chemistry.

"This led to an exciting theoretical and experimental collaboration between Chalmers and NASA. The question we asked ourselves was a bit crazy: Can the measurements be explained by a crystal structure in which methane or ethane is mixed with hydrogen cyanide? This contradicts a rule in chemistry, 'like dissolves like', which basically means that it should not be possible to combine these polar and nonpolar substances," says Martin Rahm.

Expanding the boundaries of chemistry 

The Chalmers researchers used large scale computer simulations to test thousands of different ways of organizing the molecules in the solid state, in search of answers. In their analysis, they found that hydrocarbons had penetrated the crystal lattice of hydrogen cyanide and formed stable new structures known as co-crystals.




"This can happen at very low temperatures, like those on Titan. Our calculations predicted not only that the unexpected mixtures are stable under Titan's conditions, but also spectra of light that coincide well with NASA's measurements," he says.

The discovery challenges one of the best-known rules of chemistry, but Martin Rahm does not think it is time to rewrite the chemistry books.

"I see it as a nice example of when boundaries are moved in chemistry and a universally accepted rule does not always apply," he says.

In 2034, NASA's space probe Dragonfly is expected to reach Titan, with the aim of investigating what is on its surface. Until then, Martin Rahm and his colleagues plan to continue exploring hydrogen cyanide chemistry, partly in collaboration with NASA.

"Hydrogen cyanide is found in many places in the Universe, for example in large dust clouds, in planetary atmospheres and in comets. The findings of our study may help us understand what happens in other cold environments in space. And we may be able to find out if other nonpolar molecules can also enter the hydrogen cyanide crystals and, if so, what this might mean for the chemistry preceding the emergence of life," he says.

More about the research 

The scientific article Hydrogen cyanide and hydrocarbons mix on Titan has been published in the journal PNAS. It was written by Fernando Izquierdo Ruiz, Morgan L. Cable, Robert Hodyss, Tuan H. Vu, Hilda Sandstrom, Alvaro Lobato Fernandez and Martin Rahm. The researchers are based at Chalmers University of Technology, Sweden, NASA's Jet Propulsion Laboratory (JPL) at the California Institute of Technology (Caltech), USA, and Universidad Complutense de Madrid, Spain.

The research at Chalmers was funded by the Swedish Research Council.

More on Titan and Dragonfly Saturn's largest moon, Titan, is among the Solar System's most unusual worlds -- and it may share features with Earth's early evolution. Titan is surrounded by a thick atmosphere composed mostly of nitrogen and methane, a composition that could resemble the atmosphere on Earth billions of years ago, before life emerged. Sunlight and other radiation from space cause these molecules to react with each other, which is why the moon is shrouded in a chemically complex, orange-coloured haze of organic (i.e. carbon-rich) compounds. One of the main substances created in this way is hydrogen cyanide.

Titan's extremely cold surface is home to lakes and rivers of liquid methane and ethane. It is the only other known place in our solar system, apart from Earth, where liquids form lakes on the surface. Titan has weather and seasons. There is wind, clouds form and it rains, albeit in the form of methane instead of water. Measurements also show that there is likely a large sea of liquid water many kilometres below the cold surface which, in principle, might harbour life.

In 2028, the US space agency NASA plans to launch the Dragonfly space probe, which is expected to reach Titan in 2034. The aim is to study prebiotic chemistry, the chemistry that precedes life, and to look for signs of life.

Notes

* About polar and nonpolar substances: Polar substances consist of molecules with an asymmetrical charge distribution (a positive side and a negative side), while nonpolar materials have a symmetrical charge distribution. Polar and nonpolar molecules rarely mix, because polar molecules preferentially attract one another via electrostatic interactions.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251016223031.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Rogue black hole shocks astronomers with record radio blast | ScienceDaily
For the first time, scientists have observed a tidal disruption event (TDE) -- a phenomenon in which a black hole rips apart a passing star -- taking place outside the central region of a galaxy. This unusual discovery revealed powerful and rapidly changing radio waves, showing that supermassive black holes can exist and stay active far beyond galactic centers. The delayed, intense radio bursts also point to previously unknown mechanisms in how black holes release material over extended periods.


						
An international team led by Dr. Itai Sfaradi and Prof. Raffaella Margutti of the University of California, Berkeley, together with collaborators from around the world, including Prof. Assaf Horesh of the Racah Institute of Physics at the Hebrew University of Jerusalem, identified the first TDE to produce bright radio signals away from a galaxy's core.

The event, named AT 2024tvd, exhibited the fastest-changing radio emission ever recorded from a black hole consuming a star.

"This is truly extraordinary," said Dr. Itai Sfaradi, the study's lead author. "Never before have we seen such bright radio emission from a black hole tearing apart a star, away from a galaxy's center, and evolving this fast. It changes how we think about black holes and their behavior."

Dr. Sfaradi, a former student of Prof. Horesh, led the groundbreaking research. "This is one of the fascinating discoveries I've been part of," said Prof. Horesh. "The fact that it was led by my former student, Itai, makes it even more meaningful. It's another scientific achievement that places Israel at the forefront of international astrophysics."

A black hole far from home

A tidal disruption event occurs when a star strays too close to a massive black hole and is pulled apart by its immense gravitational forces.




In this rare instance, the black hole was found roughly 2,600 light-years (0.8 kiloparsecs) from the center of its host galaxy -- strong evidence that supermassive black holes can exist in surprising and previously overlooked locations.

The key role of radio observations

The discovery was made possible through high-quality observations from several of the world's premier radio telescopes, including the Very Large Array (VLA), ALMA, ATA, SMA, and the Arcminute Microkelvin Imager Large Array (AMI-LA) in the UK.

The AMI observations, led by the Hebrew University team, were crucial in revealing the unusually rapid evolution of the radio emission -- a hallmark of this event and a major clue to understanding its physical nature.

The data showed two distinct radio flares evolving faster than any TDE observed before. These results indicate that powerful outflows of material were launched from the vicinity of the black hole not immediately after the stellar destruction, but months later, suggesting delayed and complex processes in the aftermath of the disruption.

Detailed modeling points to at least two separate ejection events, months apart -- clear evidence that black holes can episodically "reawaken" after periods of apparent inactivity.

The research was conducted in collaboration with scientists from institutions across the United States, Europe, and Israel, including Prof. Paz Beniamini of the Open University of Israel, and was published in The Astrophysical Journal Letters.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251016223026.htm



	Previous
	Articles
	Sections
	Next





    
      
        
          	
            All Top News
          
          	
            Sections
          
          	
            Technology News
          
        

      

      Health News

      Top stories featured on ScienceDaily's Health & Medicine, Mind & Brain, and Living Well sections.


      
        Scientists reversed brain aging and memory loss in mice
        Cedars-Sinai researchers created "young" immune cells from human stem cells that reversed cognitive decline and Alzheimer's symptoms in mice. The treated animals showed better memory and healthier brain structures. The cells seemed to protect the brain indirectly, possibly through anti-aging signals in the blood. The findings suggest a new, personalized path to slowing brain aging.

      

      
        MIT discovers amino acid that helps the gut heal itself
        MIT scientists have found that an amino acid called cysteine can help the gut heal itself. In mouse studies, a cysteine-rich diet activated immune cells that release a molecule speeding up tissue repair in the small intestine. This process helped regenerate the gut lining after damage from radiation or chemotherapy.

      

      
        You might look healthy, but hidden fat could be silently damaging your heart
        McMaster researchers found that deep abdominal and liver fat can quietly damage arteries, even in people who appear fit. Their MRI-based study of over 33,000 adults shows these fats are closely linked to artery thickening and stroke risk, regardless of cholesterol or blood pressure. The findings challenge BMI as a reliable indicator of health and suggest new imaging-based approaches to assessing cardiovascular risk.

      

      
        This everyday vitamin could be the closest thing we have to an "anti-aging pill"
        A study found that daily vitamin D supplements helped slow telomere shortening--the cellular process linked to aging and disease. Researchers believe its anti-inflammatory effects may protect DNA. While results are promising, the ideal dose remains unclear, and experts stress that lifestyle choices still matter most for longevity.

      

      
        Forget fiber. Science just found the foods that really help constipation
        Researchers at King's College London have created the first evidence-based dietary guidelines for chronic constipation, finding real relief may come from kiwifruit, rye bread, and mineral water. Psyllium, probiotics, and magnesium oxide also showed benefits, while common fiber and senna advice fell short. The guidelines emphasize self-management and high-quality evidence, offering practical tools for patients and clinicians alike.

      

      
        New treatment cuts cholesterol by nearly 50%, without statins or side effects
        Researchers have developed a DNA-based therapy that targets the PCSK9 gene to lower cholesterol naturally. Using polypurine hairpins, they increased cholesterol uptake by cells and reduced artery-clogging lipid levels. The results show dramatic drops in PCSK9 and cholesterol levels in animal models, pointing to a safer and more effective alternative to statins.

      

      
        They found cancer's hidden power hubs and learned how to melt them away
        Texas A&amp;M researchers found that in an aggressive kidney cancer, RNA builds "droplet hubs" that activate tumor genes. By creating a molecular switch to dissolve these hubs, they stopped cancer growth in lab and mouse tests. The work reveals how RNA can be hijacked to fuel disease, and how breaking its scaffolding could lead to new therapies for multiple pediatric cancers.

      

      
        Stanford's tiny eye chip helps the blind see again
        A wireless eye implant developed at Stanford Medicine has restored reading ability to people with advanced macular degeneration. The PRIMA chip works with smart glasses to replace lost photoreceptors using infrared light. Most trial participants regained functional vision, reading books and recognizing signs. Researchers are now developing higher-resolution versions that could eventually provide near-normal sight.

      

      
        A "toxic duo" may be the hidden trigger behind Alzheimer's disease
        Scientists have uncovered a toxic alliance between Ab and fibrinogen that may explain how Alzheimer's disease begins. The two proteins together create stubborn clots that damage blood vessels and spark inflammation in the brain. These effects appear even at very low concentrations and disrupt the blood-brain barrier, paving the way for neurodegeneration. The findings highlight a potential new therapeutic target for early intervention.

      

      
        Scientists discover how a high-fat keto diet could keep your brain young
        Mizzou scientists are exploring how a ketogenic diet may protect the brain and prevent Alzheimer's in people genetically predisposed to it. Their study found that female mice with the APOE4 gene benefited most, showing improved gut and brain health on a high-fat, low-carb diet. The findings highlight the value of personalized nutrition and early intervention to preserve cognition.

      

      
        This simple innovation could change blood pressure testing forever
        Scientists from the University of Exeter has developed a precise method to interpret ankle blood pressure readings--an innovation that could transform care for people unable to have their arm blood pressure measured. By analyzing data from over 33,000 participants, researchers created an algorithm and online calculator that improves accuracy and could prevent thousands of misdiagnoses worldwide.

      

      
        Doctors just found a way to slow one of the deadliest prostate cancers
        A powerful new drug combination--niraparib added to standard prostate cancer therapy--has been shown to significantly delay disease progression in men with specific DNA repair gene mutations. In the large AMPLITUDE trial, patients receiving the combo lived longer without symptoms worsening and saw nearly a 50% risk reduction in BRCA-mutated cases. While side effects like anemia were more common, the results mark a major step toward precision medicine for prostate cancer.

      

      
        Running fixes what junk food breaks in the brain
        New research reveals that exercise counteracts the mood-damaging effects of a Western-style diet through specific gut and hormonal mechanisms. Running restored metabolites tied to mental well-being and balanced key hormones like insulin and leptin. However, poor diet limited the brain's ability to generate new neurons, showing diet still matters for full brain benefits.

      

      
        Brain fog during menopause? Here's what's really going on
        Menopause brings profound shifts not just in hormones but in the very structure of the brain. Scientists have found that gray matter in regions tied to memory and thinking can shrink, while white matter may show damage linked to blood flow issues. Yet there's hope -- evidence points to partial recovery and adaptive changes postmenopause.

      

      
        How just minutes of running can supercharge your health
        Interval running condenses the powerful effects of regular running into shorter, high-intensity bursts. Research shows it can improve cardiovascular health, regulate blood sugar, and reduce body fat more effectively than longer steady runs. Just a few short sprints per session can deliver major fitness gains.

      

      
        This simple neck measurement might reveal hidden heart risks
        Neck size is proving to be a powerful indicator of hidden health risks. Larger neck circumferences are associated with cardiovascular disease, diabetes, and sleep apnea, even among those with normal weight. Fat stored in the upper body affects vital metabolic processes, increasing strain on the heart and blood vessels. A simple tape-measure check might reveal more about your health than you think.

      

      
        Bird flu hiding in cheese? The surprising new discovery
        Researchers discovered that avian influenza (H5N1) can survive in raw milk cheese made from contaminated milk, even after the 60-day aging process required by the FDA. However, highly acidic cheeses like feta showed no signs of the virus, suggesting acidity plays a crucial protective role. Animal tests revealed that while ferrets could be infected by drinking contaminated raw milk, eating raw milk cheese didn't cause infection, possibly due to lower viral contact.

      

      
        Feeling stressed? Science finds a simple way to take back control
        Feeling in control may be the key to conquering daily stress. Penn State researchers found that people were 62% more likely to resolve everyday hassles on days when they felt greater control. This link grew stronger over time, suggesting we get better at managing stress as we age. Simple actions like setting priorities and reframing challenges can help boost that sense of control and reduce overall stress.

      

      
        Scientists create LED light that kills cancer cells without harming healthy ones
        A new light-driven cancer therapy uses LEDs and tin nanoflakes to kill tumors safely and affordably. Developed by teams in Texas and Portugal, it eliminates up to 92% of skin cancer cells without harming healthy ones.

      

      
        Scientists detect hidden brain damage years before MS symptoms
        Scientists at UCSF have uncovered evidence that multiple sclerosis silently damages the brain years before diagnosis. By studying proteins in blood samples, they identified early immune signals and markers of nerve damage. The findings point to IL-3 and MOG as crucial early indicators -- and open the door to new diagnostic blood tests and preventive strategies.

      

      
        Eating ultra-processed foods may rewire the brain and drive overeating
        A massive brain imaging study of nearly 30,000 people has uncovered striking connections between eating ultra-processed foods and measurable changes in brain structure. These changes may be tied to overeating and addictive eating patterns, though scientists caution that more research is needed to confirm cause and effect.

      

      
        Scientists find immune drug that could halt skin cancer's deadly spread
        Researchers found that pembrolizumab, an immune-activating cancer drug, lowered the risk of distant metastases in patients with Merkel cell carcinoma after surgery. Though recurrence rates overall weren't significantly changed, the results hint at a meaningful benefit in preventing cancer spread. The nationwide trial, one of the largest of its kind, underscores the promise of immunotherapy for rare, aggressive cancers.

      

      
        Tiny AI-powered eye implant helps the blind see again
        A groundbreaking retinal implant called PRIMA has enabled blind patients with dry AMD to read again. The chip, powered by light and paired with AR glasses, sends visual data directly to the brain. In clinical trials, most participants regained enough sight to read words and navigate daily life. This innovation represents a leap forward in artificial vision and patient independence.

      

      
        Are cancer surgeries removing the body's secret weapon against cancer?
        Scientists have found that preserving lymph nodes during cancer surgery could dramatically improve how patients respond to immunotherapy. The research shows that lymph nodes are essential for training and sustaining cancer-fighting T cells. Removing them may unintentionally weaken the immune response, while keeping them intact could help unlock stronger, longer-lasting treatments.

      

      
        This common vitamin could cut your skin cancer risk in half
        A massive Veterans Affairs study has confirmed that nicotinamide may offer real protection against skin cancer. Patients who took the vitamin B3 derivative saw notable reductions in new cancer cases--especially squamous cell carcinomas. The findings could shift clinical thinking toward earlier, preventive use of nicotinamide, though it showed less benefit for transplant patients.

      

      
        How this odd-looking animal outsmarted aging
        Naked mole-rats seem to have found nature's cheat code for longevity. Scientists discovered that small tweaks in one of their proteins make it better at fixing DNA damage, helping the animals resist aging. Even fruit flies with the same changes lived longer, hinting at a universal way life can extend its own clock. It's a glimpse into how evolution fine-tunes biology to fight time itself.

      

      
        Scientists reveal the best exercise to ease knee arthritis pain
        A sweeping review of over 200 studies finds that aerobic exercises like walking and cycling offer the best pain relief and mobility gains for knee osteoarthritis. Compared to other types of exercise, aerobic training showed the strongest evidence across short- and long-term outcomes. All forms of exercise were found to be safe, but experts recommend making aerobic activity the foundation of treatment.

      

      
        Your DNA may shape how you use cannabis
        A major collaboration between UC San Diego and 23andMe identified genes that shape cannabis use behaviors. The study linked the CADM2 and GRM3 genes to cannabis use and connected these patterns to more than 100 traits across mental and physical health. Researchers say understanding these genetic influences could help prevent cannabis use disorder and guide future therapies.

      

      
        This new iron supplement heals anemia without hurting your gut
        Researchers have created a new iron supplement that merges iron, probiotics, and prebiotics. This "three-in-one" formula restores iron levels while maintaining gut health and preventing inflammation. In mice studies, it normalized hemoglobin and gut bacteria without side effects. The innovation could reshape how anemia is treated.

      

      
        The hidden evolution making men's sperm more dangerous with age
        Groundbreaking research shows that as men age, harmful genetic mutations in sperm become more common--not just from random chance, but because some are naturally favored. Advanced sequencing revealed dozens of genes under selective pressure, many linked to serious disorders. The work reveals how evolution inside the testes can quietly shape the next generation's genetic health.

      

      
        This powerful drug combo cuts prostate cancer deaths by 40%
        A new drug combo of enzalutamide and hormone therapy has been shown to extend survival for men with recurring prostate cancer, reducing death risk by over 40%. The study followed more than 1,000 patients worldwide and was led by Cedars-Sinai researchers. Experts call it a game changer that's likely to reshape treatment guidelines for aggressive prostate cancer.

      

      
        Cancer patients who got a COVID vaccine lived much longer
        A groundbreaking study reveals that cancer patients who received a COVID-19 mRNA vaccine within 100 days of starting immunotherapy lived dramatically longer than those who didn't. Researchers from the University of Florida and MD Anderson Cancer Center discovered that the vaccine's immune-activating properties may boost cancer-fighting responses, acting like a nonspecific "flare" that reawakens the immune system.

      

      
        Breakthrough cancer therapy stops tumor growth without harming healthy cells
        Scientists have found a new way to stop cancer growth without damaging healthy cells. Researchers from the Francis Crick Institute and Vividion Therapeutics discovered a compound that blocks the signal telling cancer cells to grow and divide. The treatment worked in mice with lung and breast tumors and didn't cause harmful side effects seen in earlier drugs. Now entering human trials, this breakthrough could open the door to safer, more precise cancer therapies.

      

      
        Even "diet" soda may be quietly damaging your liver, scientists warn
        Both regular and "diet" soft drinks may be far worse for liver health than believed. A massive study of over 120,000 participants found that consuming more than one can a day of either sugar-sweetened or low/no-sugar beverages sharply increased the risk of metabolic-associated steatotic liver disease (MASLD) and even liver-related deaths. Surprisingly, "diet" drinks carried similar or higher risks, potentially through changes in gut bacteria and appetite regulation.

      

      
        These 80-year-olds have the memory of 50-year-olds. Scientists finally know why
        SuperAgers defy normal aging by keeping sharp memories and healthy brains well into their 80s. Northwestern scientists discovered that these individuals either resist the buildup of harmful brain proteins or remain unaffected by them. Their brains stay structurally youthful, and their strong social lives may help protect cognition. The findings could inspire new ways to delay or prevent dementia.

      

      
        This tiny laser could transform how we see and sense the world
        Researchers from NTNU and EPFL have unveiled a compact, low-cost laser that outperforms current models in speed, control, and precision. Built using microchip technology, it can be mass-produced for use in everything from Lidar navigation to gas detection. The design's stability and easy frequency tuning could transform communication and sensing technologies.

      

      
        How cutting lipids could starve breast cancer
        Researchers found that triple-negative breast cancer cells are "addicted" to lipids, a feature tied to obesity. By studying mice, they discovered that high lipid levels alone accelerate tumor growth. Lowering these fats slowed cancer progression, suggesting that lipid-lowering treatments could help. The findings also caution against high-fat diets such as keto for patients with obesity.

      

      
        This common liver supplement could boost cancer treatment success
        Salk Institute scientists discovered that bile acids in the liver can weaken immune cell function, making immunotherapy less effective against liver cancer. They pinpointed specific bile acids that suppress T cells and found that supplementing with UDCA reversed the effect, controlling tumor growth in mice. Since UDCA is already used for liver disease, it could quickly translate into clinical trials.

      

      
        Surgery beats Ozempic for long-term health, Cleveland Clinic finds
        Weight-loss surgery dramatically outperformed GLP-1 medications in improving longevity and reducing heart, kidney, and eye complications for people with obesity and diabetes. Over 10 years, patients lost far more weight and required fewer medications. Experts say surgery continues to offer survival advantages even in the age of potent obesity drugs.

      

      
        Stanford scientists grow thousands of mini human brains using common food additive
        Stanford scientists have solved a long-standing challenge in growing brain organoids by using a simple food additive to keep them from sticking together. The breakthrough enables the production of thousands of identical mini-brains at once, making large-scale testing and research possible. This leap could revolutionize how we study brain development and screen drugs for side effects. The discovery opens new paths to understanding and treating disorders such as autism and schizophrenia.

      

      
        Scientists finally read the hidden DNA code that shapes disease
        EMBL researchers created SDR-seq, a next-generation tool that decodes both DNA and RNA from the same cell. It finally opens access to non-coding regions, where most disease-associated genetic variants lie. By revealing how these variants affect gene activity, scientists can better understand complex diseases and develop improved diagnostic tools.

      

      
        Scientists just debunked the calcium and dementia myth
        A long-term Australian study found that calcium supplements do not raise dementia risk in older women, countering previous fears. The research followed more than 1,400 participants for nearly 15 years and revealed no harmful cognitive effects. Scientists say these results should reassure those using calcium to prevent osteoporosis, though more research is needed across broader populations.

      

      
        Can Ozempic help you cut back on alcohol? Researchers think so
        Semaglutide, tirzepatide, and other GLP-1 drugs appear to slow alcohol absorption and blunt its intoxicating effects, according to new research. The study found participants on these medications felt less drunk despite consuming the same amount of alcohol. This could point to a safer, faster-acting way to help people reduce drinking--distinct from traditional treatments that target the brain directly.
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Scientists reversed brain aging and memory loss in mice | ScienceDaily
Scientists at Cedars-Sinai have developed "young" immune cells from human stem cells that reversed signs of aging and Alzheimer's disease in the brains of laboratory mice, according to findings published in Advanced Science. The breakthrough suggests these cells could eventually lead to new treatments for age-related and neurodegenerative conditions in people.


						
Clive Svendsen, PhD, executive director of the Board of Governors Regenerative Medicine Institute and senior author of the study, explained the team's innovative approach. "Previous studies have shown that transfusions of blood or plasma from young mice improved cognitive decline in older mice, but that is difficult to translate into a therapy," Svendsen said. "Our approach was to use young immune cells that we can manufacture in the lab -- and we found that they have beneficial effects in both aging mice and mouse models of Alzheimer's disease."

Creating Youthful Immune Cells From Stem Cells

The cells, known as mononuclear phagocytes, normally circulate through the body to clear harmful substances. However, their function diminishes as organisms age. To produce youthful versions, researchers used human induced pluripotent stem cells -- adult cells reprogrammed to an early embryonic-like state -- to generate new, young mononuclear phagocytes.

When these lab-grown immune cells were infused into aging mice and mouse models of Alzheimer's disease, the scientists observed remarkable improvements in brain function and structure.

Improved Memory and Brain Cell Health

Mice that received the young immune cells outperformed untreated mice on memory tests. Their brains also contained more "mossy cells" within the hippocampus, a region essential for learning and memory.




"The numbers of mossy cells decline with aging and Alzheimer's disease," said Alexendra Moser, PhD, a project scientist in the Svendsen Lab and lead author of the study. "We did not see that decline in mice receiving young mononuclear phagocytes, and we believe this may be responsible for some of the memory improvements that we observed."

In addition, the treated mice had healthier microglia -- specialized immune cells in the brain responsible for detecting and clearing damaged tissue. Normally, microglia lose their long, thin branches as the brain ages or in Alzheimer's disease, but in treated mice, these branches remained extended and active, suggesting preserved immune and cognitive function.

How the Treatment Might Work

The exact mechanism behind these benefits is not yet clear. Because the young mononuclear phagocytes did not appear to cross into the brain, researchers believe they may influence brain health indirectly.

The team proposes several possibilities: the cells could release antiaging proteins or tiny extracellular vesicles capable of entering the brain, or they might remove pro-aging factors from the bloodstream, protecting the brain from harmful effects. Ongoing studies aim to identify the precise mechanism and determine how best to translate these findings into human therapies.

Toward Personalized Anti-Aging Therapies

"Because these young immune cells are created from stem cells, they could be used as personalized therapy with unlimited availability," said Jeffrey A. Golden, MD, executive vice dean for Education and Research. "These findings show that short-term treatment improved cognition and brain health, making them a promising candidate to address age- and Alzheimer's disease-related cognitive decline."

Additional authors include Luz Jovita Dimas-Harms, Rachel M. Lipman, Jake Inzalaco, Shaughn Bell, Michelle Alcantara, Erikha Valenzuela, George Lawless, Simion Kreimer, Sarah J. Parker,andHelen S. Goodridge.

Funding: This work was supported by the Universal Sunlight Foundation, the Cedars-Sinai Center for Translational Geroscience, and the Cedars-Sinai Board of Governors Regenerative Medicine Institute.
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MIT discovers amino acid that helps the gut heal itself | ScienceDaily
A new study from MIT suggests that eating foods rich in the amino acid cysteine could help the small intestine renew and repair itself. Researchers found that cysteine can activate an immune signaling process that encourages stem cells to grow new intestinal tissue.


						
This enhanced ability to regenerate could help the body heal damage caused by radiation, which is a common side effect of cancer treatments. Although the study was conducted in mice, scientists say that if similar results are seen in humans, cysteine from food or supplements might offer a new way to help the intestine recover faster after injury.

"The study suggests that if we give these patients a cysteine-rich diet or cysteine supplementation, perhaps we can dampen some of the chemotherapy or radiation-induced injury," says Omer Yilmaz, director of the MIT Stem Cell Initiative, an associate professor of biology at MIT, and a member of MIT's Koch Institute for Integrative Cancer Research. "The beauty here is we're not using a synthetic molecule; we're exploiting a natural dietary compound."

Earlier studies have shown that specific types of diets, including calorie restriction, can enhance the function of intestinal stem cells. However, this research is the first to pinpoint a single nutrient that directly boosts the gut's regenerative capacity.

Yilmaz is the senior author of the study, which was recently published in Nature. The paper's lead author is Koch Institute postdoctoral researcher Fangtao Chi.

Diet and Regeneration

It is well known that diet plays a major role in health. High-fat diets can contribute to obesity, diabetes, and other chronic conditions, while low-calorie diets have been linked to longer lifespans in many species. Yilmaz's lab has long studied how different dietary patterns influence stem cell regeneration and has previously shown that both high-fat diets and short-term fasting can boost stem cell activity in distinct ways.




"We know that macro diets such as high-sugar diets, high-fat diets, and low-calorie diets have a clear impact on health. But at the granular level, we know much less about how individual nutrients impact stem cell fate decisions, as well as tissue function and overall tissue health," Yilmaz says.

In their latest work, the MIT team fed mice diets high in one of 20 amino acids, which are the building blocks of proteins. They then analyzed how each amino acid affected stem cell growth in the intestine. Cysteine produced the strongest impact, greatly increasing both stem cells and progenitor cells (immature cells that develop into adult intestinal cells).

Further experiments revealed that cysteine sets off a chain reaction that activates immune cells known as CD8 T cells. When intestinal cells absorb cysteine from food, they convert it into CoA, a cofactor that moves into the mucosal lining of the intestine. There, CD8 T cells take up CoA, which triggers them to multiply and release a signaling molecule called IL-22.

IL-22 plays a key role in regulating intestinal stem cell regeneration, but until now, scientists did not know that CD8 T cells could produce it. Once activated, these IL-22-releasing T cells help protect and repair the intestinal lining whenever it is injured.

"What's really exciting here is that feeding mice a cysteine-rich diet leads to the expansion of an immune cell population that we typically don't associate with IL-22 production and the regulation of intestinal stemness," Yilmaz says. "What happens in a cysteine-rich diet is that the pool of cells that make IL-22 increases, particularly the CD8 T-cell fraction."

These T cells tend to cluster in the intestinal lining, placing them in the right location to respond quickly to damage. The researchers observed that the activation of CD8 T cells occurred mainly in the small intestine, not elsewhere in the digestive tract, likely because most dietary protein is absorbed there.




Repairing Radiation and Chemotherapy Damage

In the study, mice on a cysteine-rich diet showed improved repair of radiation damage to the intestinal lining. In additional, unpublished work, the team found that the same diet helped regeneration after treatment with 5-fluorouracil, a chemotherapy drug commonly used for colon and pancreatic cancers that can also harm intestinal tissue.

Cysteine occurs naturally in many protein-rich foods, including meat, dairy, legumes, and nuts. The body can also make cysteine by converting another amino acid, methionine, in the liver. However, the cysteine produced internally circulates throughout the body rather than concentrating in the intestine the way dietary cysteine does.

"With our high-cysteine diet, the gut is the first place that sees a high amount of cysteine," Chi says.

Beyond Antioxidants

Cysteine has long been known for its antioxidant properties, but this study is the first to show that it also helps intestinal stem cells regenerate. The researchers are now exploring whether cysteine can stimulate regeneration in other tissues as well. One ongoing project is testing whether cysteine can promote hair follicle regrowth.

They also plan to continue investigating other amino acids that may influence stem cell renewal and gut health.

"I think we're going to uncover multiple new mechanisms for how these amino acids regulate cell fate decisions and gut health in the small intestine and colon," Yilmaz says.

This research was supported by the National Institutes of Health, the V Foundation, the Kathy and Curt Marble Cancer Research Award, the Koch Institute-Dana-Farber/Harvard Cancer Center Bridge Project, the American Federation for Aging Research, the MIT Stem Cell Initiative, and the Koch Institute Support (core) Grant from the National Cancer Institute.
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You might look healthy, but hidden fat could be silently damaging your heart | ScienceDaily
A large study led by scientists at McMaster University has found that fat stored deep inside the abdomen and liver can quietly injure arteries, even in people who seem healthy on the outside.


						
The research, published on October 17, 2025, in Communications Medicine, questions the long-standing use of body-mass index (BMI) as a reliable indicator of obesity and heart risk. It offers new evidence that the fat people cannot see may be just as dangerous as the weight they can.

Going Beyond BMI to Understand True Health Risks

Visceral fat (which surrounds internal organs) and hepatic fat (fat stored in the liver) have long been associated with Type 2 diabetes, high blood pressure, and heart disease. However, their direct impact on artery health had not been well established until now.

Using advanced MRI scans and data from more than 33,000 adults in Canada and the United Kingdom, the researchers discovered that higher levels of visceral and liver fat were closely tied to thickening and clogging of the carotid arteries in the neck. These arteries carry blood to the brain, and when they narrow, they increase the risk of stroke and heart attack.

"This study shows that even after accounting for traditional cardiovascular risk factors like cholesterol and blood pressure, visceral and liver fat still contribute to artery damage," says Russell de Souza, co-lead author of the study and associate professor in the Department of Health Research Methods, Evidence, and Impact at McMaster.

Hidden Fat Adds Risk Even in the Absence of Other Factors

"The findings are a wake-up call for clinicians and the public alike," says de Souza, a faculty member in the Mary Heersink School of Global Health and Social Medicine, and member of the Centre for Metabolism, Obesity and Diabetes Research (MODR) and at McMaster, the results should prompt both doctors and patients to pay attention to hidden fat, not just visible weight. He led the research with co-author Marie Pigeyre, associate professor in McMaster's Department of Medicine.




The analysis drew from two major population studies: the Canadian Alliance for Healthy Hearts and Minds (CAHHM) and the UK Biobank. MRI scans were used to measure fat distribution and artery condition. The team found that visceral fat was consistently associated with plaque buildup and artery wall thickening, while liver fat had a smaller but still important effect. These relationships remained significant even after adjusting for lifestyle habits and metabolic risk factors such as diet, exercise, and cholesterol.

Rethinking How We Measure Obesity

The findings highlight the need for clinicians to look beyond BMI or waist measurements when assessing heart risk. Imaging tests that reveal fat stored around internal organs may offer a more accurate picture of cardiovascular health.

For people in midlife, the study is a reminder that even a normal weight does not guarantee a healthy heart. Hidden fat can quietly increase the risk of serious disease without obvious physical signs.

"You can't always tell by looking at someone whether they have visceral or liver fat," says Sonia Anand, corresponding author of the study, a vascular medicine specialist at Hamilton Health Sciences and professor in the Department of Medicine at McMaster. "This kind of fat is metabolically active and dangerous; it's linked to inflammation and artery damage even in people who aren't visibly overweight. That's why it's so important to rethink how we assess obesity and cardiovascular risk."

This research was supported by the Canadian Partnership Against Cancer, Heart and Stroke Foundation of Canada, and the Canadian Institutes of Health Research, with additional contributions from the Population Health Research Institute, Montreal Heart Institute, Sunnybrook Health Sciences Centre, and others. MRI reading costs were supported in-kind by Sunnybrook Hospital, and Bayer AG provided IV contrast. The study also drew on data from the Canadian Partnership for Tomorrow's Health and the PURE Study.
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This everyday vitamin could be the closest thing we have to an "anti-aging pill" | ScienceDaily
A new review suggests that vitamin D supplements may help protect the ends of our chromosomes, known as telomeres, which play a vital role in slowing the aging process. This finding has raised hopes that the "sunshine vitamin" could support longer-lasting health.


						
Researchers found that taking 2,000 IU (international units, a standard measure for vitamins) of vitamin D daily helped preserve telomeres -- the tiny protective caps on our DNA that function like the plastic tips on shoelaces, preventing damage each time a cell divides.

Why Telomeres Matter

Each of our 46 chromosomes is capped with a telomere that becomes shorter every time a cell replicates. When these structures get too short, cells stop dividing and eventually die.

Shortened telomeres have been linked to major age-related diseases such as cancer, heart disease, and osteoarthritis. Factors like smoking, chronic stress, and depression can speed up this shortening process, while inflammation in the body also contributes to it.

More Than Just Bone Support

Most people know vitamin D for its essential role in building strong bones by helping the body absorb calcium. Children, teenagers, and those with darker skin or limited exposure to sunlight especially need sufficient levels to maintain bone strength.




Vitamin D also supports the immune system. Evidence shows that supplements can reduce the risk of respiratory infections, particularly in people who are deficient. Early research indicates that it might even help prevent autoimmune diseases such as rheumatoid arthritis, lupus, and multiple sclerosis, though more studies are needed to confirm this.

Because inflammation can accelerate telomere damage, vitamin D's anti-inflammatory properties may help explain its apparent protective effects.

Inside the Study

The recent research, conducted at Augusta University in the United States, followed 1,031 adults with an average age of 65 over five years. Participants were randomly assigned to take either 2,000 IU of vitamin D daily or a placebo. Their telomere lengths were measured at the beginning, after two years, and again after four years.

Results showed that those taking vitamin D maintained their telomeres by 140 base pairs compared with the placebo group. Considering that telomeres naturally shorten by roughly 460 base pairs over ten years, this preservation could be significant.

This study adds to previous research suggesting similar benefits. Diets rich in anti-inflammatory foods, such as the Mediterranean diet, have also been linked to longer telomeres.




What Scientists Still Don't Know

Despite the promising results, experts caution against jumping to conclusions. Some scientists note that overly long telomeres might actually raise the risk of certain diseases, suggesting there could be an ideal range that remains unclear.

There is also no universal agreement on the right dosage. The 2,000 IU used in the Augusta study is much higher than the recommended daily intake of 600 IU for adults under 70 and 800 IU for older adults. Other studies have suggested that even 400 IU per day may help prevent common infections such as colds.

Specialists emphasize that the optimal dose likely depends on individual factors like current vitamin D levels, diet, and how other nutrients interact in the body.

A Balanced Approach to Healthy Aging

While these findings are intriguing, researchers agree it's premature to rely on high-dose vitamin D supplements as an anti-aging strategy. The strongest evidence for maintaining long-term health still points to the basics: eating a balanced diet, exercising regularly, getting enough sleep, avoiding smoking, and managing stress -- all of which support telomere health naturally.

However, for those who are vitamin D deficient or at risk of bone problems, supplementation remains a well-supported and practical choice. As scientists continue to explore how aging works at the cellular level, vitamin D may turn out to be one important factor in a much larger picture of how to stay healthy as we grow older.
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Forget fiber. Science just found the foods that really help constipation | ScienceDaily
Kiwifruit, rye bread, and mineral-rich water may help reduce the discomfort of chronic constipation, according to new evidence-based dietary guidelines developed by researchers at King's College London.


						
The team's work represents the first comprehensive, evidence-supported dietary recommendations specifically for adults living with long-term constipation. The research also found that supplements such as psyllium fiber, certain probiotics, and magnesium oxide may provide additional relief.

In contrast, some popular methods often promoted for constipation management, including general "high-fiber diets" and senna supplements (a type of laxative), were found to lack convincing scientific support for effectiveness.

Backed by Strong Evidence and Expert Endorsement

The new guidelines were published in two major international journals, the Journal of Human Nutrition & Dietetics and Neurogastroenterology & Motility, and are endorsed by the British Dietetic Association (BDA). The aim is to transform how constipation is treated in clinical settings by providing healthcare professionals with clear, evidence-based tools. The guidelines also give individuals the ability to manage their condition more effectively through diet and hydration.

Constipation is a chronic condition that can seriously affect quality of life while adding to healthcare costs. Previous clinical recommendations have typically relied on increasing dietary fiber and fluid intake, an approach that researchers now say may be overly simplistic and outdated.

The Science Behind the New Guidelines

Unlike earlier guidance, the new recommendations draw on extensive systematic reviews and meta-analyses. Using the GRADE framework to evaluate evidence quality, an expert panel consisting of dietitians, a nutritionist, gastroenterologist, gut physiologist, and general practitioner examined data from more than 75 clinical trials. Their work resulted in 59 recommendations and the identification of 12 key areas for future research.




Dr. Eirini Dimidi, Reader in Nutritional Sciences at King's College London and lead author, explained: "Chronic constipation can have a huge impact on someone's day-to-day life. For the first time, we've provided direction on what dietary approaches could genuinely help, and which diet advice lacks evidence. Being able to improve this condition through dietary changes would allow people to self-manage their symptoms more and, hopefully, improve their quality of life."

Personalized Nutrition and Global Application

The guidelines also emphasize measurable outcomes, such as stool frequency and consistency, straining, and quality of life. This practical focus allows healthcare professionals to tailor dietary advice to individual symptom patterns. To support implementation, the researchers have created a clinician-friendly tool that can be used worldwide.

The review also revealed that while several foods and supplements appear effective, the quality of most existing research remains low. Many trials examined single interventions instead of comprehensive diet patterns, highlighting the need for more robust nutrition studies in constipation management.

Rethinking Fiber and Future Directions

Dr. Dimidi noted that although high-fiber diets are often promoted as beneficial for overall health, the new findings indicate limited evidence for their specific effectiveness in relieving constipation. "Eating a high fiber diet offers many benefits to overall health and has been a go-to recommendation for constipation," she said. "However, our guidelines found that there simply isn't enough evidence to suggest it actually works in constipation specifically. Instead, our research reveals some new dietary strategies that could indeed help patients. At the same time, we urgently need more high-quality trials to strengthen the evidence on what works and what doesn't."

Professor Kevin Whelan, senior author and Professor of Dietetics at King's College London, added: "This new guidance marks a promising step towards empowering health professionals and their patients to manage constipation through diet. This means that from now on that people suffering from constipation across the world can now receive up-to-date advice based upon the best available evidence in order to improve their symptoms and well-being. With continued research, it holds real potential to drive lasting improvements in quality of life."
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New treatment cuts cholesterol by nearly 50%, without statins or side effects | ScienceDaily
When cholesterol levels in the bloodstream become excessive, a condition known as hypercholesterolemia can occur, posing a serious threat to the arteries and overall cardiovascular health. Researchers from the University of Barcelona and the University of Oregon have now developed a new therapeutic tool that can help regulate cholesterol levels in the blood. Their findings open new possibilities for preventing atherosclerosis, a disease caused by the buildup of fatty deposits along the artery walls.


						
The research team created a strategy to block the activity of PCSK9, a protein that plays a crucial role in controlling the amount of low-density lipoprotein cholesterol (LDL-C), often called "bad" cholesterol, in the bloodstream. This innovative approach relies on molecules called polypurine hairpins (PPRHs), which help cells absorb more cholesterol and prevent its accumulation in arteries, without producing the side effects often linked to statin drugs.

The study, published in Biochemical Pharmacology, was led by professors Carles J. Ciudad and Veronica Noe of the University of Barcelona's Faculty of Pharmacy and Food Sciences and the Institute of Nanoscience and Nanotechnology (IN2UB), in collaboration with Nathalie Pamir from the University of Oregon in Portland (United States). Funding came from Spain's Ministry of Science, Innovation and Universities (MICINN) and the U.S. National Institutes of Health (NIH).

Targeting the PCSK9 Protein

PCSK9 (protein convertase subtilisin/kexin type 9) has become a major target for cholesterol treatment and cardiovascular protection over the past decade. This enzyme binds to receptors on cell surfaces that normally capture LDL cholesterol. When PCSK9 binds to these receptors, it reduces their number, leading to higher LDL cholesterol levels circulating in the blood and increasing the risk of hypercholesterolemia.

The new technique developed by the team uses PPRHs to halt the transcription of specific genes, effectively silencing their expression. In this study, PPRHs were used to inhibit the PCSK9 gene, resulting in an increase in LDL receptors (LDLR) and improved cholesterol uptake by cells. This mechanism helps reduce both circulating cholesterol and the risk of plaque buildup in arteries.

How Polypurine Hairpins Work

PPRHs are single-stranded DNA molecules, known as oligonucleotides, that can bind precisely to complementary DNA or RNA sequences. The research demonstrated for the first time that two specific PPRHs, HpE9 and HpE12, lower PCSK9 RNA and protein levels while raising LDLR levels.




"Specifically, one of the arms of each chain of the HpE9 and HpE12 polypurines binds specifically to polypyrimidine sequences of exons 9 and 12 of PCSK9, respectively, via Watson-Crick bonds," notes Professor Carles J. Ciudad, from the Department of Biochemistry and Physiology. This binding inhibits gene transcription and the action of RNA polymerase or the binding of transcription factors.

The new therapeutic technique has been validated in vivo in transgenic mice expressing the human PCSK9 gene. "The results show that both HpE9 and HpE12 are highly effective in HepG2 cells. HpE12 decreases PCSK9 RNA levels by 74% and protein levels by 87%. In the case of transgenic mice, a single injection of HpE12 reduces plasma PCSK9 levels by 50% and cholesterol levels by 47% on the third day," says Professor Veronica Noe.

Toward Statin-Free Cholesterol Control

Since PCSK9 was defined as a significant target in plasma cholesterol-lowering therapy, several therapeutic approaches have been designed to lower or block its action. For example, gene silencing with siRNAs, antisense oligonucleotides or the CRISPR technique. In particular, Inclisiran, an siRNA agent against PCSK9, and the monoclonal antibodies such as evolocumab and alirocumab stand out.

"PPRHs, especially HpE12, are therapeutic oligonucleotides with many advantages, including low cost of synthesis, stability and lack of immunogenicity. In addition, such a PPRH-based approach against PCSK9 would not lead to side effects such as the myopathies associated with statin therapy," the experts conclude.
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They found cancer's hidden power hubs and learned how to melt them away | ScienceDaily
In cities, coworking spaces bring people together to collaborate and innovate. Inside cancer cells, a similar concept plays out -- but with deadly consequences. Scientists at the Texas A&M University Health Science Center (Texas A&M Health) have discovered that within the cells of a rare and aggressive kidney cancer, tiny molecular "hubs" form that accelerate disease instead of progress.


						
Their study, published in Nature Communications, reveals that RNA, typically known for transmitting genetic messages, can be hijacked to build liquid-like "droplet hubs" inside the cell nucleus. These droplets act as command centers that activate growth-related genes. The team not only observed this phenomenon but also developed a molecular switch that can dissolve these hubs on demand, effectively cutting off the cancer's growth mechanism at its core.

RNA Becomes Cancer's Builder

The researchers focused on a rare kidney cancer called translocation renal cell carcinoma (tRCC), which primarily affects children and young adults and currently lacks effective treatments. This cancer results from TFE3 oncofusions -- abnormal hybrid genes created when chromosomes break and fuse incorrectly.

Until now, scientists did not fully understand how these fusion proteins made tRCC so aggressive. The Texas A&M team found that the fusions enlist RNA to serve as a structural framework. Instead of merely carrying messages, RNA molecules assemble into droplet-like condensates that cluster vital molecules together. These droplets then act as transcriptional hubs, activating genes that promote tumor growth.

"RNA itself is not just a passive messenger, but an active player that helps build these condensates," said Yun Huang, PhD, professor at the Texas A&M Health Institute of Biosciences and Technology and senior author.

The team also identified an RNA-binding protein called PSPC1, which stabilizes these droplets and makes them even more effective at driving tumor formation.




Mapping the Hidden Machinery of Cancer

To uncover how this process works, the researchers used a suite of cutting-edge molecular biology tools:
    	CRISPR gene editing to "tag" fusion proteins in patient-derived cancer cells, letting them track exactly where these proteins go.
    	SLAM-seq, a next-generation sequencing method that measures newly made RNA, showing which genes are switched on or off as the droplets form.
    	CUT&Tag and RIP-seq to map where the fusion proteins bind DNA and RNA, revealing their precise targets.
    	Proteomics to catalog the proteins pulled into the droplets -- pinpointing PSPC1 as a key partner.

By layering these techniques, the researchers built the clearest picture yet of how TFE3 oncofusions hijack RNA to build cancer's growth hubs.

Dissolving the hubs that drive tumors

Discovery alone wasn't enough. The team wanted to know: If the droplets are cancer's engine, can we shut them down?

To test this, they engineered a nanobody-based chemogenetic tool -- essentially a designer molecular switch. Here's how it works:
    	A nanobody (a miniature antibody fragment) is fused with a dissolver protein.
    	The nanobody locks onto the cancer-driving fusion proteins.
    	When activated by a chemical trigger, the dissolver melts the droplets, breaking the hubs apart.

The result? Tumor growth ground to a halt in both lab-grown cancer cells and mouse models.




"This is exciting because tRCC has very few effective treatment options today," said Yubin Zhou, MD, PhD, professor and director of the Center for Translational Cancer Research. "Targeting condensate formation gives us a brand-new angle to attack the cancer, one that traditional drugs have not addressed. It opens the door to therapies that are much more precise and potentially less toxic."

Beyond Kidney Cancer: A New Therapeutic Model

For the research team, the most powerful part of the study wasn't just watching RNA build these hubs but seeing that they could be dismantled.

"By mapping how these fusion proteins interact with RNA and other cellular partners, we are not only explaining why this cancer is so aggressive but also revealing weak spots that can be therapeutically exploited," said Lei Guo, PhD, research assistant professor at the Institute of Biosciences and Technology.

Because many pediatric cancers are also driven by fusion proteins, the implications extend far beyond tRCC. A tool that can dissolve these condensates could represent a general strategy to cut off cancer's engine rooms at the source.

Why this matters

tRCC represents nearly 30% of renal cancers in children and adolescents, yet treatment choices remain scarce and outcomes are often poor. This breakthrough provides both an explanation for how the cancer organizes its molecular machinery and a potential way to dismantle it.

"This research highlights the power of fundamental science to generate new hope for young patients facing devastating diseases," Huang added.

Just as cutting power to a coworking hub halts all activity, dissolving cancer's "droplet hubs" could stop its ability to grow. By revealing how RNA builds these structures -- and by finding a way to take them apart -- Texas A&M Health researchers have opened a promising new path toward treating one of the most challenging childhood cancers.
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Stanford's tiny eye chip helps the blind see again | ScienceDaily
A tiny wireless chip placed at the back of the eye, combined with a pair of advanced smart glasses, has partially restored vision to people suffering from an advanced form of age-related macular degeneration. In a clinical study led by Stanford Medicine and international collaborators, 27 of the 32 participants regained the ability to read within a year of receiving the implant.


						
With the help of digital features such as adjustable zoom and enhanced contrast, some participants achieved visual sharpness comparable to 20/42 vision.

The study's findings were published on Oct. 20 in the New England Journal of Medicine.

A Milestone in Restoring Functional Vision

The implant, named PRIMA and developed at Stanford Medicine, is the first prosthetic eye device to restore usable vision to individuals with otherwise untreatable vision loss. The technology enables patients to recognize shapes and patterns, a level of vision known as form vision.

"All previous attempts to provide vision with prosthetic devices resulted in basically light sensitivity, not really form vision," said Daniel Palanker, PhD, a professor of ophthalmology and a co-senior author of the paper. "We are the first to provide form vision."

The research was co-led by Jose-Alain Sahel, MD, professor of ophthalmology at the University of Pittsburgh School of Medicine, with Frank Holz, MD, of the University of Bonn in Germany, serving as lead author.




How the PRIMA System Works

The system includes two main parts: a small camera attached to a pair of glasses and a wireless chip implanted in the retina. The camera captures visual information and projects it through infrared light to the implant, which converts it into electrical signals. These signals substitute for the damaged photoreceptors that normally detect light and send visual data to the brain.

The PRIMA project represents decades of scientific effort, involving numerous prototypes, animal testing, and an initial human trial.

Palanker first conceived the idea two decades ago while working with ophthalmic lasers to treat eye disorders. "I realized we should use the fact that the eye is transparent and deliver information by light," he said.

"The device we imagined in 2005 now works in patients remarkably well."

Replacing Lost Photoreceptors

Participants in the latest trial had an advanced stage of age-related macular degeneration known as geographic atrophy, which progressively destroys central vision. This condition affects over 5 million people worldwide and is the leading cause of irreversible blindness among older adults.




In macular degeneration, the light-sensitive photoreceptor cells in the central retina deteriorate, leaving only limited peripheral vision. However, many of the retinal neurons that process visual information remain intact, and PRIMA capitalizes on these surviving structures.

The implant, measuring just 2 by 2 millimeters, is placed in the area of the retina where photoreceptors have been lost. Unlike natural photoreceptors that respond to visible light, the chip detects infrared light emitted from the glasses.

"The projection is done by infrared because we want to make sure it's invisible to the remaining photoreceptors outside the implant," Palanker said.

Combining Natural and Artificial Vision

This design allows patients to use both their natural peripheral vision and the new prosthetic central vision simultaneously, improving their ability to orient themselves and move around.

"The fact that they see simultaneously prosthetic and peripheral vision is important because they can merge and use vision to its fullest," Palanker said.

Since the implant is photovoltaic -- relying solely on light to generate electrical current -- it operates wirelessly and can be safely placed beneath the retina. Earlier versions of artificial eye devices required external power sources and cables that extended outside the eye.

Reading Again

The new trial included 38 patients older than 60 who had geographic atrophy due to age-related macular degeneration and worse than 20/320 vision in at least one eye.

Four to five weeks after implantation of the chip in one eye, patients began using the glasses. Though some patients could make out patterns immediately, all patients' visual acuity improved over months of training.

"It may take several months of training to reach top performance -- which is similar to what cochlear implants require to master prosthetic hearing," Palanker said.

Of the 32 patients who completed the one-year trial, 27 could read and 26 demonstrated clinically meaningful improvement in visual acuity, which was defined as the ability to read at least two additional lines on a standard eye chart. On average, participants' visual acuity improved by 5 lines; one improved by 12 lines.

The participants used the prosthesis in their daily lives to read books, food labels and subway signs. The glasses allowed them to adjust contrast and brightness and magnify up to 12 times. Two-thirds reported medium to high user satisfaction with the device.

Nineteen participants experienced side effects, including ocular hypertension (high pressure in the eye), tears in the peripheral retina and subretinal hemorrhage (blood collecting under the retina). None were life-threatening, and almost all resolved within two months.

Future Visions

For now, the PRIMA device provides only black-and-white vision, with no shades in between, but Palanker is developing software that will soon enable the full range of grayscale.

"Number one on the patients' wish list is reading, but number two, very close behind, is face recognition," he said. "And face recognition requires grayscale."

He is also engineering chips that will offer higher resolution vision. Resolution is limited by the size of pixels on the chip. Currently, the pixels are 100 microns wide, with 378 pixels on each chip. The new version, already tested in rats, may have pixels as small as 20 microns wide, with 10,000 pixels on each chip.

Palanker also wants to test the device for other types of blindness caused by lost photoreceptors.

"This is the first version of the chip, and resolution is relatively low," he said. "The next generation of the chip, with smaller pixels, will have better resolution and be paired with sleeker-looking glasses."

A chip with 20-micron pixels could give a patient 20/80 vision, Palanker said. "But with electronic zoom, they could get close to 20/20."

Researchers from the University of Bonn, Germany; Hopital Fondation A. de Rothschild, France; Moorfields Eye Hospital and University College London; Ludwigshafen Academic Teaching Hospital; University of Rome Tor Vergata; Medical Center Schleswig-Holstein, University of Lubeck; L'Hopital Universitaire de la Croix-Rousse and Universite Claude Bernard Lyon 1; Azienda Ospedaliera San Giovanni Addolorata; Centre Monticelli Paradis and L'Universite d'Aix-Marseille; Intercommunal Hospital of Creteil and Henri Mondor Hospital; Knappschaft Hospital Saar; Nantes University; University Eye Hospital Tubingen; University of Munster Medical Center; Bordeaux University Hospital; Hopital National des 15-20; Erasmus University Medical Center; University of Ulm; Science Corp.; University of California, San Francisco; University of Washington; University of Pittsburgh School of Medicine; and Sorbonne Universite contributed to the study.

The study was supported by funding from Science Corp., the National Institute for Health and Care Research, Moorfields Eye Hospital National Health Service Foundation Trust, and University College London Institute of Ophthalmology.
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A "toxic duo" may be the hidden trigger behind Alzheimer's disease | ScienceDaily
For decades, scientists have known that Alzheimer's disease is marked by sticky plaques and tangled proteins in the brain. In recent years, research has also shown that the brain's blood vessels play an important role in how the disease develops. Yet despite decades of progress, this deeper understanding has not led to fully effective treatments. The main obstacle has been the uncertainty around the exact biological chain of events that leads to brain cell loss.


						
A Toxic Interaction Between Amyloid and Blood Proteins

New findings now reveal a damaging partnership between two key molecules: amyloid beta (Ab), a peptide known for forming plaques, and fibrinogen, a major blood protein involved in clotting. When Ab attaches to fibrinogen, it produces unusual clots that resist breakdown. These stubborn clots are linked to inflammation and damage in blood vessels, and even very small amounts of the complex appear to set off early signs of Alzheimer's, including loss of synapses, swelling in the brain, and leaks in the blood-brain barrier. The results strengthen the case that vascular dysfunction contributes directly to neurodegeneration and highlight a promising new therapeutic target: the Ab/fibrinogen complex.

"It takes a larger amount of Ab or fibrinogen alone to cause serious damage in the Alzheimer's brain," says Erin Norris, research associate professor in the laboratory of Sidney Strickland at Rockefeller. "But when the two complex together, you only need very small amounts of each to cause damage. There's a synergistic effect with Ab and fibrinogen."

Investigating a Long-Standing Hypothesis

Strickland's Patricia and John Rosenwald Laboratory of Neurobiology and Genetics has been studying this Ab/fibrinogen link for almost twenty years. Earlier work from the group showed that Ab binds to fibrinogen and connected that interaction to the progression of Alzheimer's disease. At the time, the idea that blood vessel problems could play a major role in Alzheimer's was controversial. "Only recently, with a number of breakthroughs in the field, did people begin to believe that the vascular system is involved in AD pathogenesis," Norris says. "Since our initial findings, we've been focused on studying the mechanisms that explain how a dysfunctional vascular system impacts AD."

Identifying the complex was only the beginning. The researchers wanted to know how much damage it could cause on its own. They recreated low concentrations of the Ab/fibrinogen complex in the lab and applied it to thin slices of mouse brain tissue as well as to living mice. This allowed them to observe its effects under tightly controlled conditions.




"We wanted to really show the damage -- to zoom in on exactly how pre- and post-synaptic terminals were being harmed," says Research Associate Elisa Nicoloso Simoes-Pires.

Their experiments revealed that while Ab and fibrinogen alone caused little harm, even small amounts of the combined complex led to major problems. It damaged synapses, increased inflammation, and disrupted the blood-brain barrier -- all signature features of Alzheimer's disease. When the researchers used antibodies that stopped Ab from binding to fibrinogen, the harmful effects were significantly reduced.

"We showed that the complex actually induces blood-brain barrier leakage, when the proteins alone did not," Simoes-Pires says. "Disruption of the blood-brain barrier allows for blood proteins to cross into the brain, which lead to additional harm."

Clues to Early Alzheimer's and Potential Treatments

One strength of the study is that it used both isolated brain tissue and live mice. "It was an in vitro and in vivo project, both providing the same outcome," Norris says. "We are much more confident in our results when we can show the same thing in culture and in a living organism." Next, the team plans to explore the mechanism -- why does this complex cause so much trouble?

There may also be clinical implications, because the study suggests that even small amounts of the Ab/fibrinogen complex can trigger the features of Alzheimer's disease long before cognitive symptoms appear. Mice exposed to the complex, for instance, also showed elevated levels of phospho-tau181, a biomarker used in humans to detect Alzheimer's years before symptoms arise. This result raises the possibility that the current study is mimicking the earliest stages of AD progression and that early intervention targeting the complex itself could delay or prevent it.

While many mechanisms contribute to Alzheimer's, the team believes this particular pathway deserves more attention. "It's not a simple disease," Simoes-Pires says. "A lot of other factors can induce neurotoxicity, and we certainly do not propose that inhibiting this complex formation would cure AD. But perhaps targeting this complex would alleviate some of the pathologies and be even more effective in combination with other therapies."

These discoveries bring researchers one step closer to understanding how damage spreads in the Alzheimer's brain -- and how stopping a single toxic interaction could make a difference.
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Scientists discover how a high-fat keto diet could keep your brain young | ScienceDaily
Protecting your brain's energy and keeping your mind sharp might start with what's on your plate. Foods such as fish and seafood, meat, non-starchy vegetables, berries, nuts, seeds, eggs, and even full-fat dairy may play a key role in maintaining cognitive health.


						
Exploring the Power of the Ketogenic Diet

At the University of Missouri, researchers are exploring how these foods influence brain function. Their work focuses on a high-fat, low-carbohydrate eating plan known as the ketogenic diet. Early results suggest that this approach could not only support long-term brain health but also slow or even prevent cognitive decline, especially among individuals who face a higher genetic risk of developing Alzheimer's disease.

Inside the Roy Blunt NextGen Precision Health building, Ai-Ling Lin, a professor in the School of Medicine, and doctoral student Kira Ivanich are examining how the ketogenic diet may benefit people with the APOE4 gene, which is the strongest known genetic risk factor for late-onset Alzheimer's disease.

In their recent study using mice, Lin and Ivanich found that females with the APOE4 gene developed healthier gut bacteria and showed higher brain energy levels when following a ketogenic diet compared to those on a high-carbohydrate diet. Males did not show the same improvement, suggesting that gender may influence who benefits most from this dietary approach.

How the Brain Uses Fuel

The key lies in how the brain produces its energy.




"When we eat carbs, our brains convert the glucose into fuel for our brains, but those with the APOE4 gene -- particularly females -- struggle to convert the glucose into brain energy, and this can lead to cognitive decline down the road," Ivanich said. "By switching to a keto diet, ketones are produced and used as an alternative fuel source. This may decrease the chance of developing Alzheimer's by preserving the health of brain cells."

These findings highlight the potential of "precision nutrition," an approach that adapts diets and interventions to fit a person's unique biology.

"Instead of expecting one solution to work for everyone, it might be better to consider a variety of factors, including someone's genotype, gut microbiome, gender and age," Lin said. "Since the symptoms of Alzheimer's -- which tend to be irreversible once they start -- usually appear after age 65, the time to be thinking about preserving brain health is well before then, so hopefully our research can offer hope to many people through early interventions."

Advancing Research Through Collaboration

Lin joined Mizzou in part for its collaborative environment and advanced imaging facilities located in the NextGen Precision Health building and at the University of Missouri Research Reactor.

"We can do a lot of things in-house here that at other places we would have to outsource," Lin said. "This is team science. The impact we make will be much better when we work together than by ourselves."

With cutting-edge imaging equipment and both research and clinical spaces under the same roof, the NextGen Precision Health building allows Mizzou to move quickly from preclinical models to human trials.




For Ivanich, that real-world impact is personal.

"When my grandmother got Alzheimer's, that sparked my interest in this topic, so being able to make an impact to help people preserve their brain health is very rewarding," she said. "With Mizzou being a leading research university and having a tight-knit community feel, I know I'm at the right place."

"Ketogenic diet modulates gut microbiota-brain metabolite axis in a sex-and genotype-specific manner in APOE4 mice" was published in the Journal of Neurochemistry.
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This simple innovation could change blood pressure testing forever | ScienceDaily
A newly developed method that improves the accuracy of ankle blood pressure measurements could transform care for people who are unable to have their blood pressure taken from the arm.


						
Researchers from the University of Exeter Medical School, in a study published in BMJ Open and funded by the National Institute for Health and Care Research (NIHR), analyzed data from more than 33,000 individuals to create a personalized predictive model. This model enables healthcare professionals to estimate arm blood pressure more precisely using ankle readings (when compared with earlier approaches). To make the process easier to use, the team has also launched an online calculator that helps both clinicians and patients interpret ankle-based results.

Why Accuracy in Blood Pressure Measurement Matters

More than one billion people worldwide live with high blood pressure, a major risk factor for heart disease, stroke, and kidney problems. Reliable measurements are crucial for diagnosing and managing the condition effectively.

Although blood pressure is typically measured on the upper arm, some people cannot have it taken there due to disability, limb loss, or conditions such as stroke. In such cases, readings are taken from the ankle. However, ankle measurements are usually higher than arm readings, and because treatment guidelines are based on arm data, this difference can lead to inaccurate diagnoses and inappropriate treatment decisions.

Improving Accuracy and Reducing Misdiagnoses

Professor Chris Clark, who led the research, explained: "Our new method will give a more accurate blood pressure reading for around two percent more people. This doesn't sound a big number but remember, around a third of adults have high blood pressure and once you get into your 60s it's more than half of the adults. The NHS Health Check Programme diagnoses 38,000 new cases annually in England alone, so two percent equates to 750 fewer potential misdiagnoses per year in England, and tens of thousands globally."

To achieve this, the researchers used statistical modeling on data from 33,710 people (mean age 58 years, 45 per cent female) across multiple countries. The analysis explored the relationship between arm and ankle blood pressures, developed a predictive equation for estimating arm values from ankle readings, and examined how ankle readings relate to important health outcomes (such as heart attack risk).




This advancement could help close a significant health gap by providing accurate and personalized blood pressure results for people who have been excluded from standard monitoring. It is estimated that up to 10,000 adults in the UK live with upper limb loss, while 75 per cent of the country's 1.3 million stroke survivors experience upper limb difficulties that can make arm-based measurements challenging or impossible.

The project received support from the Stroke Association and the Thalidomide Trust, two organizations advocating for people affected by these conditions.

Expert Reactions and Public Health Impact

Juliet Bouverie OBE, CEO of the Stroke Association, said: "Someone in the UK has a stroke every five minutes, with high blood pressure accounting for around half of those. Around two-thirds of stroke survivors will leave hospital with some form of disability, including paralysis in an arm, which can prevent getting accurate blood pressure readings from the affected limb. Many stroke survivors feel anxious about having another stroke, so receiving an accurate blood pressure reading in the ankle will not only provide benefits in the primary prevention of stroke, but importantly in easing the minds of stroke survivors who are already dealing with the devastating impact of stroke."

Professor Kevin Munro, Director of NIHR's Research for Patient Benefit Programme, said: "This research has identified an ingenious solution to an important problem -- finding a way to measure blood pressure for people who cannot have it monitored via the upper arm. Keeping track of blood pressure is a vital tool to help keep people healthy and this NIHR-funded research will help to spot high blood pressure and treat it even more widely."

The paper titled "Arm Based on LEg blood pressures (ABLE-BP): Can systolic ankle blood pressure measurements predict systolic arm blood pressure? An individual participant data meta-analysis from the INTERPRESS-IPD Collaboration" is published in BMJ Open.




The online calculator is available at: ABLE-BP Tool -- https://ablebp.research.exeter.ac.uk/

"Why should I not be able to have my blood pressure taken?"

TV presenter Sue Kent, 62 from Swansea, has an upper limb disability caused by the drug Thalidomide, which was prescribed to her mother during pregnancy. She has eight-inch arms which aren't big enough for blood pressure to be taken.

Sue said: "I rarely had my blood pressure taken when I was younger, but when I did, I used to have a really big cuff they would put around my thigh and take the blood pressure there. Whether it was accurate or not nobody worried, but I didn't seem to have blood pressure problems.

"But then I had a cataract operation, and somebody took my blood pressure from my ankle, and it was very high. They did it three times and every time it was high, and it made me very worried. They (medical staff) weren't worried and carried on and did the cataract operation, but I was quite distressed."

Sue was diagnosed with Meniere's disease in 2017, which is a rare inner ear condition which has left her partially deaf.

She said: "I was worried I was going to have a stroke because Meniere's can be an indicator the blood flow isn't going to the brain. I knew I couldn't have my blood pressure taken accurately, so I went privately to have dye injected to check everything was OK.

"As you get older blood pressure is an important indicator of so many things, including things that could be seriously wrong. Prodding about in the dark and guessing isn't really a safe thing to do. You need the right information about your blood pressure."

Sue hopes this new method could potentially help her and thousands of others like her have something most of us take for granted -- an accurate blood pressure reading.

She said: "Why should I not be able to have my blood pressure taken when it's available to most people and is a relatively simple thing to do?

"When you're disabled, you're more likely to die younger for a variety of reasons, so this resource tips the scales a bit more in our favor. This could put us on a level playing field with everybody else when it comes to blood pressure. It means reassurance and maybe an early diagnosis if something is wrong."
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Doctors just found a way to slow one of the deadliest prostate cancers | ScienceDaily
A major international study led by UCL researchers has found that combining two cancer drugs could substantially slow the progression of a severe and often deadly form of prostate cancer in men with specific genetic mutations.


						
Published in Nature Medicine, the Phase III AMPLITUDE trial tested whether adding niraparib, a targeted cancer therapy known as a PARP inhibitor1, could enhance the effectiveness of the current standard treatment, abiraterone acetate and prednisone (AAP).2

Targeting Genetic Weaknesses in Prostate Cancer

The study focused on men with advanced prostate cancer that had spread to other parts of the body and who were beginning treatment for the first time. All participants had mutations in genes involved in homologous recombination repair (HRR), a key system that helps repair damaged DNA.

When these DNA repair genes malfunction, cancer cells can multiply and spread more rapidly. About one in four men with advanced prostate cancer at this stage have mutations in HRR-related genes, including BRCA1, BRCA2, CHEK2, and PALB2.

How the Study Was Conducted

Currently, the standard treatment for advanced prostate cancer is AAP (or similar drugs). Roughly one in five patients also receive docetaxel chemotherapy. However, patients with HRR gene mutations typically experience faster disease progression and shorter survival under standard care.




The AMPLITUDE trial, led by Professor Gerhardt Attard of the UCL Cancer Institute, involved 696 men across 32 countries, with a median age of 68. Half received the combination of niraparib and AAP, while the other half received standard AAP treatment with a placebo. More than half of the participants (55.6%) carried mutations in BRCA1 or BRCA2.

The trial was double-blind, meaning neither the patients nor their doctors knew who received the active treatment.

Key Findings from the AMPLITUDE Trial

After a median follow-up period of just over two and a half years (30.8 months), researchers found notable benefits from the drug combination:
    	Reduced progression risk: Niraparib lowered the risk of cancer growth by 37% in all participants, and by 48% in those with BRCA1 or BRCA2 mutations.
    	Slower symptom worsening: The time until symptoms worsened was about twice as long for those receiving niraparib. Only 16% of these patients experienced significant symptom progression, compared to 34% in the placebo group.
    	Potential survival benefit: A trend toward improved overall survival was seen in the niraparib group, though a longer follow-up period is needed to confirm whether it extends life expectancy.

Expert Perspective

Professor Attard said: "Although current standard treatments are very effective for the majority of patients with advanced prostate cancer, a small but very significant proportion of patients have limited benefit. We now know that prostate cancers with alterations in HRR genes account for a significant group of patients whose disease recurs quickly and has an aggressive course. By combining with niraparib we can delay the cancer returning and hopefully significantly prolonging life expectancy.




"These findings are striking because they support widespread genomic testing at diagnosis with use of a targeted treatment for patients who stand to derive the greatest benefit.

"For cancers with a mutation in one of the eligible HRR genes, where niraparib has been approved, a doctor should consider a discussion that balances the risks of side effects against the clear benefit to delaying disease growth and worsening symptoms." 3

Side Effects and Safety

While the treatment was generally well tolerated, side effects were more common in the niraparib group. Significantly more cases of anemia and high blood pressure were reported with niraparib, and 25% of patients required blood transfusions. Treatment-related deaths were also higher in the niraparib group (14 versus 7), though overall discontinuation rates remained low.

The study's authors note that while the results are promising, further research is needed to confirm long-term survival benefits and to explore the impact of newer imaging techniques and broader genetic testing.

Prostate Cancer: Key Statistics

Globally, an estimated 1.5 million men are diagnosed with prostate cancer each year. In the UK prostate cancer is the most common cancer in men, with more than 56,000 men diagnosed every year, and around 12,000 men die from the disease each year.

The AMPLITUDE trial was sponsored by Janssen Research & Development, part of Johnson & Johnson.

Notes
    	PARP inhibitors, such as niraparib, are a type of targeted therapy that work by blocking the PARP protein, which is involved in repairing damaged DNA in cancer cells. By inhibiting PARP, the cancer cells are unable to repair the DNA damage, leading to their death.
    	Abiraterone acetate and prednisone (APP) are both hormone therapies. This combination blocks androgen production in the testes, adrenal glands, and the tumor itself, slowing cancer growth by reducing the available testosterone for the cancer cells.
    	In the UK, Niraparib is approved to treat some types of cancer but has not yet been approved for prostate cancer. The National Institute for Clinical Excellence has said it waiting for further information, before it can make a decision. https://www.nice.org.uk/guidance/ta1032
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Running fixes what junk food breaks in the brain | ScienceDaily
Researchers at University College Cork, led by Professor Yvonne Nolan, have uncovered the specific metabolic processes that explain how exercise helps offset the harmful behavioral effects of eating a Western-style cafeteria diet. Published on October 21 in the peer-reviewed journal Brain Medicine, the study shows that voluntary running can reduce depression-like behaviors triggered by diets high in fat and sugar. These changes appear to involve both circulating hormones and metabolites produced in the gut. The discovery offers valuable insight into how lifestyle habits like exercise can be used to support mental well-being in an age where ultra-processed foods are common.


						
To investigate, the team studied adult male rats fed either a standard chow diet or a rotating cafeteria diet made up of high-fat, high-sugar foods for seven and a half weeks. Half of the animals in each group were given access to a running wheel. This setup allowed the researchers to distinguish the separate and combined influences of diet quality and physical activity on the brain and behavior.

Novel Mechanisms Connecting Exercise and Mood

The findings showed that voluntary running produced an antidepressant-like effect even when the rats consumed an unhealthy diet, suggesting that regular physical activity could benefit people who eat Western-style foods.

Using a comprehensive metabolomic approach, Professor Nolan and her colleagues examined the caecal contents of the animals and found that the cafeteria diet profoundly altered gut metabolism. Out of 175 metabolites analyzed in sedentary rats, 100 were significantly affected. Exercise influenced a smaller subset of these, partially restoring the balance. Three metabolites known to play a role in mood regulation -- anserine, indole-3-carboxylate, and deoxyinosine -- were reduced by the cafeteria diet but rebounded with exercise.

Behavioral tests assessing learning, memory, and emotional responses revealed further insights. The cafeteria diet alone did not greatly impair spatial learning or recognition memory, but exercise slightly improved navigation skills. The researchers also found mild anti-anxiety effects from exercise that occurred regardless of diet type.
What are caecal contents?

The term caecal contents refers to the material found inside the caecum, a pouch located at the beginning of the large intestine. In animals such as rats, this area is rich in gut microbes that help break down food and produce a wide variety of chemical compounds called metabolites. Scientists often analyze caecal contents to understand how diet, exercise, or medication affect gut health and metabolism.




Hormonal Pathways in the Diet-Exercise Relationship

Analysis of blood samples revealed strong hormonal changes that mirrored the behavioral outcomes. Sedentary rats on the cafeteria diet had sharply higher insulin and leptin levels, but these elevations were significantly reduced in those that exercised. According to Dr. Minke Nota, the study's first author, this hormonal rebalancing may help explain how exercise protects against the behavioral effects of poor diet.

The team also identified intricate interactions between diet and exercise involving other hormones that regulate metabolism. In animals eating standard chow, exercise boosted glucagon-like peptide 1 (GLP-1) levels, but this response was weakened in those on the cafeteria diet. In contrast, exercise increased peptide YY (PYY) levels only in the cafeteria-fed rats, suggesting that compensatory hormonal mechanisms help stabilize metabolism when diet quality is low.

Levels of fibroblast growth factor 21 (FGF-21) rose substantially in response to the cafeteria diet regardless of physical activity, while glucagon levels declined. Together, these findings reveal a complex hormonal network through which diet and exercise interact to influence metabolism and brain function.

Implications for Understanding Diet-Brain Relationships

Perhaps most intriguingly, the study found that the cafeteria diet prevented the typical exercise-induced increase in adult hippocampal neurogenesis (formation of new neurons), as measured by doublecortin-positive cells in the dentate gyrus. In standard chow-fed animals, exercise robustly increased neurogenesis throughout the hippocampus, a brain region involved in emotion and memory. This finding suggests that diet quality may fundamentally alter the brain's capacity to benefit from physical activity at the cellular level.




The research team conducted correlation analyses to identify relationships between specific metabolites and behavioral outcomes. Several caecal metabolites including aminoadipic acid and 5-hydroxyindole-3-acetic acid showed negative associations with cognitive performance. These correlations were independent of experimental condition, suggesting fundamental relationships between gut metabolite profiles and brain function.

An accompanying editorial by Professor Julio Licinio and colleagues emphasizes the clinical relevance of these findings, noting that "exercise has an antidepressant-like effect in the wrong dietary context, which is good news for those who have trouble changing their diet." The editorial highlights how this research provides a biological framework for understanding why exercise remains beneficial even when dietary improvements prove challenging to implement.

Future Directions and Clinical Translation

The study raises important questions about optimal sequencing of lifestyle interventions. The findings suggest that while exercise can provide mood benefits regardless of diet quality, achieving full neuroplastic benefits may require attention to nutritional status. This has implications for designing interventions that maximize both feasibility and biological impact.

Several limitations warrant consideration. The study was conducted exclusively in male rats, and sex differences in metabolic and neurogenic responses to diet and exercise are well-documented. Additionally, the seven-week intervention period may not capture longer-term adaptations that could emerge with chronic exposure. Future studies incorporating female animals, longer intervention periods, and dose-response designs will help refine understanding of these complex interactions.

The research also opens new avenues for investigating specific metabolites as potential therapeutic targets. The protective effects of exercise on anserine, indole-3-carboxylate, and deoxyinosine levels suggest these compounds may serve as biomarkers or even therapeutic agents for mood disorders. The strong correlations between specific gut metabolites and behavioral measures support growing interest in the microbiota-gut-brain axis as a target for mental health interventions.

This peer-reviewed research represents a significant advance in understanding the biological mechanisms linking diet, exercise, and mental health, offering new insights into how lifestyle factors interact at molecular and cellular levels to influence brain function. The findings challenge existing paradigms about the relationship between metabolic and mental health by demonstrating that exercise can provide antidepressant-like effects even in the context of poor dietary choices. By employing innovative metabolomic approaches combined with comprehensive behavioral and neurobiological assessments, the research team has generated data that not only advances fundamental knowledge but also suggests practical applications for addressing the mental health challenges associated with modern dietary patterns. The reproducibility and validation of these findings through the peer-review process ensures their reliability and positions them as a foundation for future investigations. This work exemplifies how cutting-edge research can bridge the gap between basic science and translational applications, potentially impacting individuals struggling with mood disorders in the coming years.
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Brain fog during menopause? Here's what's really going on | ScienceDaily
Many women going through menopause report experiencing what they describe as "brain fog," a mix of forgetfulness, reduced focus, and mental fatigue. These symptoms are thought to stem in part from hormonal fluctuations that occur during this transition. To better understand the connection, researchers conducted a review of existing studies examining how menopause affects brain structure and its links to cognitive, emotional, and physical health. The findings from this review will be presented at the 2025 Annual Meeting of The Menopause Society, scheduled for October 21-25 in Orlando.


						
How Menopause Alters Brain Structure

Research has shown that menopause is accompanied by measurable structural changes in the brain. Several studies have identified decreases in gray matter volume in key regions such as the frontal and temporal cortices and the hippocampus, which play major roles in memory and decision-making. These reductions have been associated with declines in certain types of memory performance, including verbal and visuospatial abilities.

Other research has found that white matter hyperintensities -- bright spots visible on MRI scans that often indicate tissue damage -- are more common during menopause, particularly in women who experience early menopause or frequent hot flashes. These changes may result from reduced blood flow to the brain's white matter. The lesions are linked to a higher risk of neurological symptoms such as cognitive decline, balance problems, mood changes, and an increased likelihood of stroke and dementia.

Evidence of Brain Recovery and Hormonal Adaptation

Interestingly, some findings suggest that gray matter volume may partially recover after menopause, hinting at the brain's ability to adapt through neuroplasticity. Scientists have also observed higher estrogen receptor density during the menopause transition, which may reflect the brain's attempt to compensate for falling hormone levels. However, this increase has also been tied to weaker memory performance in some cases. Changes in blood vessel reactivity and energy metabolism within the brain further illustrate how menopause affects neural health and resilience.

Some evidence suggests a partial recovery of gray matter volume postmenopause, potentially reflecting compensatory neuroplastic processes. Additionally, elevated estrogen receptor density during the menopause transition may represent an adaptive response to declining hormone levels, although it has also been associated with poorer memory outcomes Alterations in cerebrovascular reactivity and brain energy metabolism further underscore the impact of menopause on neural integrity and functional resilience.




As part of a project carried out at the BRAVE Lab of the School of Behavioral and Brain Sciences at Ponce Health Sciences University (Puerto Rico), PhD-PSY students Angelica Rodriguez and Andrea Pereira conducted a bibliographical review under the supervision of Dr. Barbara Barros and Dr. Karla Martinez. Their work analyzed relevant scientific literature on menopause-related brain structural changes and how these alterations may contribute to menopause symptoms. More detailed results will be discussed at the 2025 Annual Meeting of The Menopause Society as part of the poster presentation entitled "Menopause and Brain Structural Changes: A bibliographic revision." Rodriguez, first author, will be presenting the poster at the meeting.

"This type of work highlights the need to continue exploring the relationship between the brain and menopause, particularly their connection with the cognitive, emotional, and behavioral symptoms women experience during this stage," says Angelica Rodriguez, PhD student in Psychology at Ponce Health Sciences University in Puerto Rico.

Building Toward Better Understanding and Treatment

"This study represents the cumulative body of scientific knowledge relative to structural changes that take place in the brain during menopause," says Dr. Stephanie Faubion, medical director for The Menopause Society. "These data will hopefully lead to a better understanding of the factors underlying some of the cognitive concerns experienced by women during the menopause transition so that we can ultimately identify effective therapies."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251021083633.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



How just minutes of running can supercharge your health | ScienceDaily
Running offers a wide range of advantages for both body and mind. It can protect against disease, improve mood, and even slow down the body's natural aging process.


						
Yet about 31% of adults still don't get enough physical activity, including running. The most common reason people give is simple -- they don't have enough time.

That's where interval running comes in. It promises nearly all the same benefits of regular running, but in a fraction of the time.

What Is Interval Running?

Interval running is based on the principles of high-intensity interval training (HIIT), a workout style that alternates short bursts of intense effort with brief recovery periods. Although HIIT has existed for nearly a century, it became widely popular in the 1990s and 2000s through training methods like Tabata (20 seconds of intense movement followed by ten seconds of rest) and CrossFit (a demanding combination of cardio, gymnastics, and weightlifting).

In a typical HIIT workout, you might do 30 seconds of burpees at full effort, rest for 30 seconds, and repeat the sequence several times. The alternating pattern challenges the body to adapt and recover quickly, leading to major fitness improvements in less time.

This same approach can easily be applied to running for those who want to see results faster without spending hours on the road.




How to Apply HIIT Principles to Running

One simple example is the "10-20-30 method." This routine involves 30 seconds of walking or slow jogging, 20 seconds of running at a moderate pace, and a final 10 seconds of all-out sprinting.

Another option is the "fartlek" method (Swedish for "speed play"), which adds short sprints at random intervals during a jog. Instead of maintaining a steady pace, you mix in bursts of speed throughout your run, keeping things dynamic and fun.

The Science-Backed Benefits of Interval Running

Research consistently shows that HIIT-style running provides significant health improvements for the heart, metabolism, and body composition (how much fat the body stores and where it's located).

In studies involving overweight or obese participants, sprint intervals led to greater gains in cardiovascular fitness than steady-paced runs. Those who sprinted showed higher improvements in their VO2 max -- the measure of how much oxygen the body can use during intense activity.




Even people who already run regularly can benefit. In one 12-week study, runners who added HIIT sessions to their endurance training saw greater improvements in VO2 peak, another key measure of cardiovascular performance. Higher VO2 values are linked not only to better athletic ability but also to a lower risk of premature death.

Improved Metabolism and Fat-Burning Power

Studies also show that alternating bursts of running and walking can improve metabolic health more effectively than continuous exercise. Specifically, interval training enhances blood glucose control, which helps reduce the risk of developing type 2 diabetes.

Workouts like the 10-20-30 method also stimulate the mitochondria, the energy-producing parts of cells, more than steady exercise does. This leads to improved stamina, better blood pressure, and healthier cholesterol levels. It even helps lower "bad" cholesterol while reducing overall cardiovascular risk.

Both continuous and interval running can decrease visceral fat (the harmful fat stored around organs), but HIIT accomplishes it in less time. Just 18 minutes of sprint intervals, three times a week, can lead to noticeable health benefits.

Getting Started With Interval Running

If you're ready to try interval running, start small. When running outdoors, you can sprint between two lamp posts, then recover by walking or jogging to the next one. This simple approach is a classic form of fartlek training.

At the gym, you can replicate this using either a motorized or non-motorized treadmill. Many treadmills even have built-in interval programs that guide you through sprint and recovery periods. Walking intervals can also provide benefits for beginners or those easing back into exercise.

Sprints can last anywhere from a few seconds to two minutes. To maximize results, aim to push your heart rate to around 90% of your maximum effort during the intense intervals, then allow yourself enough time to recover before the next one.

Build Up Gradually and Stay Safe

Like any fitness plan, interval running should be introduced gradually. If you've been inactive for a long period, jumping straight into intense workouts can increase the risk of injury or strain.

It's also wise to check with your doctor before beginning a new exercise routine, especially if you have health conditions. For example, people with diabetes should know that HIIT can cause temporary increases in blood sugar, so consulting a healthcare professional is important before starting.

A practical starting point is to include a few sprints in your next run -- anywhere from several seconds to a full minute. Over two to three months, you're likely to see measurable improvements in stamina and health.

If sprints feel too challenging at first, try the 10-20-30 method or "Jeffing" (alternating periods of running and walking). Even a small increase in running intensity now and then can lead to significant long-term fitness gains.

Small Effort, Big Results

Interval running proves that fitness doesn't have to demand hours of dedication. By combining short bursts of effort with brief recovery periods, you can boost cardiovascular health, strengthen metabolism, and burn fat more efficiently -- all in a fraction of the time.
[image: The Conversation]
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This simple neck measurement might reveal hidden heart risks | ScienceDaily
For decades, doctors have depended on indicators such as body mass index (BMI) and waist-to-hip ratio to gauge a person's risk for chronic disease. But researchers are now turning their attention to a different, often-overlooked measurement: neck circumference.


						
While a thick neck may suggest physical power, like that of athletes in contact sports, research indicates it could also be a marker of hidden health risks.

Why Neck Size Matters

BMI calculates body fat by comparing weight to height, but it doesn't always paint an accurate picture. A muscular athlete may register a high BMI without carrying excess fat. This is where measuring neck size can offer additional clues about what's happening inside the body.

Studies have found that individuals with larger necks relative to their body size are more likely to develop serious health issues. The reason lies in fat distribution -- particularly in the upper body.

Fat stored around the upper torso releases fatty acids into the bloodstream, which can interfere with how the body regulates cholesterol, blood sugar, and heart rhythm. In effect, neck circumference acts as a visible indicator of visceral fat, the harmful kind that accumulates around internal organs.

The Link to Heart Disease and Other Conditions

Evidence connecting neck size to health outcomes is compelling. People with thicker necks show higher rates of cardiovascular diseases, including hypertension, atrial fibrillation, and heart failure.




Atrial fibrillation is of particular concern because it causes irregular heartbeats and erratic blood flow, raising the risk of blood clots and stroke. Over time, this irregular rhythm can strain the heart and lead to failure.

Neck circumference is also tied to coronary heart disease, where narrowed arteries reduce the flow of oxygen-rich blood to the heart.

More Than Just Heart Health

The risks don't stop at cardiovascular problems. Larger neck size is associated with a greater likelihood of developing type 2 diabetes and gestational diabetes, both of which can lead to long-term complications such as nerve damage, vision loss, and limb amputation.

Sleep disorders are another major concern. A thicker neck is a known risk factor for obstructive sleep apnea, a condition in which breathing repeatedly stops and starts during sleep. This not only leads to severe daytime fatigue but also places additional stress on the heart and blood vessels. People with sleep apnea are also more prone to accidents caused by exhaustion.

When Neck Size Becomes a Warning

So, how big is too big? Research suggests that men with a neck circumference of 17 inches (43 cm) or more, and women with 14 inches (35.5 cm) or more, face elevated health risks.




Perhaps most surprising, these dangers are not limited to people who are overweight. Even individuals with a normal BMI may be at risk if their neck measurements exceed these thresholds. For every additional centimeter beyond that range, the likelihood of hospitalization and early death increases.

Taking Action

If your neck measurement falls above these levels, there's no reason for alarm, but it's worth noting. Neck size represents only one piece of your overall health profile, yet it can reveal important information that other metrics might overlook.

The positive news is that neck circumference can change with lifestyle improvements. Regular cardiovascular exercise, strength training, and sufficient sleep all contribute to better metabolic health. Eating a diet rich in vegetables, fruits, and pulses supports weight management and reduces unhealthy fat storage.

How to Measure Your Neck

Checking your neck size is simple. Use a flexible tape measure and wrap it around the narrowest part of your neck, keeping the tape snug but not tight. The process takes only a few seconds.

A Simple Measurement With Big Meaning

This quick check can highlight potential risks that traditional metrics might miss. While neck circumference shouldn't replace established health assessments, it provides a valuable, easy-to-use tool for understanding cardiovascular and metabolic health.

In our search for better ways to predict and prevent disease, it turns out some of the most revealing clues are right in front of us. Your neck may be quietly reflecting more about your health than you think -- and it's worth paying attention.
[image: The Conversation]
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Bird flu hiding in cheese? The surprising new discovery | ScienceDaily
Cheese made from contaminated raw milk was found to contain infectious avian influenza virus, raising potential health concerns for consumers, according to new research. The study also found that no virus was detected in samples of raw milk cheese with high acidity. Feta cheese, which is naturally more acidic, served as an example of this safer variety.


						
The findings were published on October 8 in Nature Medicine.

Tracking How the H5N1 Virus Behaves in Cheese

"In this study, we were specifically looking at the stability or persistence of highly pathogenic avian influenza H5N1 in raw milk cheese products," said senior author Diego Diel, professor of virology in the Department of Population Medicine and Diagnostic Sciences and director of the Virology Laboratory at the Animal Health Diagnostic Center (AHDC), all in the College of Veterinary Medicine (CVM).

"This research was initiated due to previous work demonstrating high levels of virus shedding in milk from infected cows and the fact that we have previously shown that the virus survives in refrigerated raw milk for extended periods of time," he said.

Virus Survived Twice as Long as Expected

Under Food and Drug Administration guidelines, raw milk cheese must be aged for at least 60 days at or above 35 degrees Fahrenheit. This process helps reduce moisture and destroy harmful bacteria that may be present in unpasteurized milk. However, the researchers detected infectious H5N1 virus after 120 days of aging at 39 degrees Fahrenheit, suggesting that the standard aging period may not fully eliminate viral contamination.




Acidity Plays a Key Role in Cheese Safety

A pH level below 7 is considered acidic. Most cheeses have a pH between 5.4 (as in cheddar) and 7 (as in camembert). Some, like feta, can be as low as 4.6 or even lower.

When the pH of raw milk cheese was between 5.8 and 6.6, the virus remained viable. No virus was detected in cheeses with a pH of 5 or below. The results highlight acidity as a key factor in inactivating the pathogen during cheesemaking.

Reducing Contamination Risks

According to Diel, steps to prevent contamination could include testing milk before cheesemaking and using only virus-free milk. Another option is to heat milk to sub-pasteurization temperatures, which could inactivate the virus while maintaining the raw milk cheese characteristics valued by artisanal producers.

Nicole Martin, study co-author and assistant research professor in dairy foods microbiology, emphasized the importance of this work: "The work we've done on H5N1 is critical to providing practical, timely, data-driven knowledge and recommendations to the dairy industry in the face of this outbreak that has affected a large proportion of the milk supply in the U.S., and it allows raw milk cheese makers to reduce risk."

Animal Tests Shed Light on Transmission




The study also included an animal experiment using ferrets, which are highly susceptible to H5N1. The animals were fed contaminated raw milk and raw milk cheese from the study. Some ferrets that drank the raw milk became infected, but those that ate the raw milk cheese did not.

Diel suggested that the difference may relate to how the virus interacts with the body. The fluid consistency of milk may allow the virus to make greater contact with mucous membranes in the throat, while cheese likely provides less exposure time for infection to begin.

Testing Cheese Samples for the Virus

To further examine virus stability, the team created small 5-gram experimental cheeses in the lab using raw milk spiked with H5N1. They also analyzed commercial cheese samples submitted to Cornell by FDA officials who suspected contamination.

"All four samples of company-made cheddar that we received tested positive for H5N1," Diel said.

Understanding How Acidity Is Created

Cheese becomes acidic either through direct acidification or by adding lactic acid-producing bacteria that convert milk sugars into lactic acid. "This acid drops the pH of the milk and depending on how far this fermentation is allowed to proceed determines how low the pH goes," Martin said.

The researchers used direct acidification in their experiments, adding lactic acid to H5N1-spiked milk to produce cheeses with varying levels of acidity for testing.

Research Collaboration and Support

Mohammed Nooruzzaman, an assistant research professor in the Department of Population Medicine and Diagnostic Sciences (CVM), is the paper's first author. Co-authors include postdoctoral associate Pablo Sebastian Britto de Oliveira; research associate Salman Butt; Samuel D. Alcaine, associate professor of food science (CALS); and Stephen Walker at the FDA's Office of Dairy and Seafood Safety.

The study was supported by the FDA and the New York State Department of Agriculture and Markets.
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Feeling stressed? Science finds a simple way to take back control | ScienceDaily
A tight work deadline, a clogged toilet, or a disagreement with a loved one can make an ordinary day feel overwhelming. When several of these small frustrations build up, stress can quickly escalate. But according to new research that includes scientists from Penn State, simply feeling more in control might help make those everyday challenges easier to handle.


						
The study found that on days when people felt they had greater control over their stressors, they were 62% more likely to take action -- such as calling a plumber or addressing a difficult conversation -- to solve the problem. This effect became even stronger with age. The results suggest that a person's sense of control can serve as an important psychological resource that can be strengthened over time to help manage stress and improve health outcomes.

The findings were published in the journal Communications Psychology.

Small Boosts, Big Benefits

"This research shows that even small boosts in how much control people feel they have over everyday hassles make it more likely that those hassles actually get resolved," said David Almeida, professor of human development and family studies at Penn State and senior author on the paper. "Learning to find and act on these pockets of control in daily life may not only reduce stress but also support long-term health and well-being."

Previous work led by Almeida has shown that stress responses fluctuate over time and that even minor daily inconveniences can affect health when they accumulate. Actively resolving stressors -- such as clearing up an argument -- is a key part of processing stress and allows emotions to settle more quickly.

Measuring How Control Affects Stress

In this new study, the researchers wanted to know whether a sense of personal control -- how much people feel they can influence their daily challenges -- affects whether a stressor gets resolved. For instance, does believing you can fix a billing mistake make you more likely to call the company? The team also examined what influences that sense of control, including the type of stress, how often stressors occur, and socioeconomic conditions.




"If perceived stressor control promotes stress resolution, can we leverage that as a modifiable resource to influence stressor resolution and therefore our emotional health and well-being?" asked lead author Dakota Witzel, who was a postdoctoral scholar at the Center for Healthy Aging at Penn State during the time of the research and is now an assistant professor at South Dakota State University.

Tracking Daily Stress Over a Decade

The researchers analyzed data from more than 1,700 adults who took part in the National Study of Daily Experiences, part of the long-running Midlife in the United States Survey (MIDUS), a national study on health and well-being. For eight consecutive days, participants reported any daily stressors they experienced within the previous 24 hours and whether each stressor was resolved by the end of the day. Common sources of stress included interpersonal tensions (arguments or avoided arguments), home or work overload, and "network stress" -- problems affecting friends or family that still caused distress for the participant.

Participants also rated how much control they felt over each stressor on a four-point scale (none, a little, some, or a lot of control). The same survey was repeated with these participants 10 years later to see whether the connection between perceived control and stress resolution changed with time.

Control Levels Fluctuate From Day to Day

Results showed that people's sense of control can shift greatly from one day to the next. In other words, feeling in control is not a fixed personal trait -- it's a daily perception that varies depending on circumstances.




Across all ages, on days when people felt more in control than usual -- for instance, feeling "some" control instead of "a little" -- they were significantly more likely to resolve the stressor. This pattern held true regardless of the stressor's type or intensity.

Interestingly, the connection grew stronger with age. Early in the study, participants who felt a higher-than-usual level of control were 61% more likely to resolve their stressors that day. A decade later, the same boost in perceived control raised that likelihood to 65%.

"This work also begins to show that as we get older, not only do we have more control but that control helps us get better at handling stress," Witzel said.

Building a Sense of Control

The findings suggest that perceived control can serve as a key tool for reducing daily stress.

"It's encouraging news that daily control isn't fixed. It can be strengthened through practical strategies such as setting priorities or reframing what's within reach," Almeida said. "We need to figure out how we can create the context and setting to allow people to feel more control."

Practical ways to build control include focusing on what's within reach, breaking large challenges into smaller steps, and using time blocking or lists to track progress. These small wins can create momentum and reduce stress. Asking for help or delegating tasks can also boost the sense of support and control. Ending each day with a short reflection may help people prepare mentally for the next day.

What's Next for the Research

The team plans to keep studying how perceived control interacts with long-term or chronic stress.

"In this study, we're talking about daily stressors, the minor inconveniences that occur throughout the day, but there's also chronic stress where people are continually impacted by stressors again and again," Witzel said. "Exploring the idea of whether resolution can be a mechanism that decreases the effect of chronic stress is an interesting area to explore."

Eric Cerino, associate professor at Northern Arizona University, is co-lead author of the paper. Other authors on the paper include Robert Stawski, professor, Utah State University; Gillian Porter, assistant clinical professor, Raechel Livingston, research coordinator, and Amanda Black from Northern Arizona University; Jonathan Rush, assistant professor, University of Victoria; Jacqueline Mogle, RTI Health Solutions; Susan Charles, professor, University of California, Irvine; and Jennifer Piazza, professor, California State University, Fullerton.

Funding from the National Institute of Aging and the National Institute on Minority Health and Health Disparities supported this work.
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Scientists create LED light that kills cancer cells without harming healthy ones | ScienceDaily
Scientists have developed a promising cancer therapy that uses LED light and ultra-thin flakes of tin to eliminate cancer cells while protecting healthy tissue. Unlike traditional chemotherapy and other invasive treatments, this new method avoids the painful side effects patients often endure.


						
The breakthrough comes from a partnership between The University of Texas at Austin and the University of Porto in Portugal, made possible through the UT Austin Portugal Program. The collaboration aims to make light-based cancer therapies more accessible and affordable. Current versions of these treatments rely on expensive materials, specialized lab setups, and powerful lasers that can sometimes damage surrounding tissue. By switching to LEDs and introducing tin-based "SnOx nanoflakes" ("Sn" is the chemical symbol for tin), the researchers have created a safer and potentially low-cost alternative.

LED Light and Nanoflakes Team Up Against Cancer

"Our goal was to create a treatment that is not only effective but also safe and accessible," said Jean Anne Incorvia, a professor in the Cockrell School of Engineering's Chandra Family Department of Electrical and Computer Engineering and one of the leaders on the project. "With the combination of LED light and SnOx nanoflakes, we've developed a method to precisely target cancer cells while leaving healthy cells untouched."

In a recent study published in ACS Nano, the approach proved highly effective against both colorectal and skin cancer cells. After only 30 minutes of exposure, the LED-driven treatment destroyed up to 92% of skin cancer cells and 50% of colorectal cancer cells, while leaving healthy human skin cells unharmed. The results highlight the therapy's precision and safety.

A Safer Alternative to Conventional Cancer Treatments

Cancer remains the second-leading cause of death worldwide, and many existing treatments come with severe side effects. Scientists across the globe are exploring new methods to make therapies safer and more targeted. One of the most promising is near-infrared photothermal therapy, which uses light to heat and destroy cancer cells without the need for surgery or toxic drugs. This principle forms the foundation of the UT Austin-Portugal team's research.




Having shown strong early results, the researchers are now focused on understanding how light and heat interact in the process and on testing other materials that might enhance the treatment. They also plan to design practical medical devices that can deliver the therapy directly to patients.

Bringing Light-Based Cancer Care to Patients

"Our ultimate goal is to make this technology available to patients everywhere, especially places where access to specialized equipment is limited, with fewer side effects and lower cost," said Artur Pinto, a researcher at the Faculty of Engineering of the University of Porto and lead researcher of the project in Portugal. "For skin cancers in particular, we envision that one day, treatment could move from the hospital to the patient's home. A portable device could be placed on the skin after surgery to irradiate and destroy any remaining cancer cells, reducing the risk of recurrence."

Incorvia and Pinto first teamed up through the UT Austin Portugal Program in 2021. Since then, they have exchanged visits between Texas and Portugal and combined their expertise to explore how two-dimensional materials can be used to advance cancer therapies.

Expanding the Research Frontier

Building on their success, the team recently received additional funding through the UT Austin Portugal Program to create an implant for breast cancer patients using the same LED and nanoflake technology. Their continued collaboration could pave the way for more personalized, affordable, and pain-free cancer treatments in the near future.

Other co-authors of the article are: Ph.D. student Hui-Ping Chang (led development of the nanoflakes) and undergraduate student Eva Nance of The University of Texas at Austin; Filipa A.L.S. Silva (performed biological characterization), Susana G. Santos (supervised the work) and professor Fernao Magalhaes (contributed to securing funding) of Faculty of Engineering of the University of Porto; and Jose R. Fernandes of the University of Tras-os-Montes and Alto Douro, who developed the LED systems.

The UT Austin Portugal Program is a long-standing science and technology partnership between UT and the Portuguese Foundation of Science and Technology (FCT). Portugal has similar partnerships with two other U.S. universities -- the Massachusetts Institute of Technology and Carnegie Mellon University -- and its 17-year collaboration with UT was recently renewed for another five years.
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Scientists detect hidden brain damage years before MS symptoms | ScienceDaily
By the time most people begin seeking help for multiple sclerosis (MS), the disease has already been quietly injuring the brain for years. Until recently, scientists were uncertain which cells were affected first or when the damage actually started.


						
Tracking the Disease's Earliest Attacks

Researchers at UC San Francisco have now provided the most detailed timeline yet by analyzing thousands of proteins circulating in the blood. Their findings show that the immune system begins attacking the brain's protective myelin sheath -- the fatty covering that insulates nerve fibers -- much earlier than scientists once believed.

The team measured fragments of myelin and other molecules left behind by immune attacks, along with the chemical signals that drive the immune system's response. This work allowed them to outline, for the first time, the chain of biological events that ultimately leads to the onset of MS.

The discovery opens the door to earlier diagnosis and, in the future, may make prevention possible.

The Body's Early Warning Signs

The research showed that MS first targets the myelin sheath. About a year later, evidence of damage to the underlying nerve fibers themselves begins to appear.




Among the immune-related proteins that rose during this initial stage, one stood out: IL-3. This molecule plays a central role in the early disease phase, when the central nervous system is already taking significant damage even though patients do not yet experience symptoms. IL-3 helps recruit immune cells into the brain and spinal cord, where they begin attacking nerve tissue.

"We think our work opens numerous opportunities for diagnosing, monitoring, and possibility treating MS," said Ahmed Abdelhak, MD, assistant professor of Neurology at UCSF, and the first and co-lead author of the paper, which was published in Nature Medicine on Oct. 20. "It could be a gamechanger for how we understand and manage this disease."

Following Blood Clues Years Before Diagnosis

The researchers analyzed more than 5,000 different proteins in blood samples from 134 individuals who eventually developed MS. These samples came from the U.S. Department of Defense Serum Repository, which stores blood from military applicants. Because the repository holds samples for decades, scientists were able to examine blood drawn years before these individuals were diagnosed.

Seven years prior to diagnosis, the researchers detected a spike in a protein known as MOG (myelin oligodendrocyte glycoprotein), which signals damage to the myelin insulation around nerve fibers. Roughly a year later, they observed a rise in neurofilament light chain, a marker of injury to the nerve fibers themselves.

During this same window, IL-3 and several related immune proteins appeared in the bloodstream, indicating that an immune assault was already underway.




Building the Foundation for a Predictive Blood Test

In total, the team identified about 50 proteins that could serve as early indicators of MS. They have since filed a patent application for a diagnostic blood test based on the 21 most reliable markers.

Ari Green, MD, chief of the Division of Neuroimmunology and Glial Biology in the UCSF Department of Neurology and senior author of the study, said the findings could reshape how doctors approach prevention and treatment.

"We now know that MS starts way earlier than the clinical onset, creating the real possibility that we could someday prevent MS -- or at least use our understanding to protect people from further injury."

Authors: Other UCSF authors are Gabriel Cerono, MD, Kiarra Ning, John Boscardin, PhD, The UCSF ORIGINS Study, Christian Cordano, MD, PhD, Asritha Tubati, Camille Fouassier, Eric D. Chow, PhD, Refujia Gomez, Adam Santaniello, Kelsey C. Zorn, MHS, Jill A. Hollenbach, PhD, MPH, Jorge R. Oksenberg, PhD, Bruce A.C. Cree, MD, PhD, MAS, Stephen L. Hauser, MD, Jonah R. Chan, PhD, Sergio E. Baranzini, PhD, Michael R. Wilson, MD, and Ari J. Green, MD. For all authors, see the paper.

Funding: This work was funded in part by the Department of Defense (HT94252310499), the National Institutes of Health (R01 NS105741 R01AG062562 R01AG038791, 1S10OD028511-01, R35NS111644, the Valhalla Foundation, the National MS Society, the Westridge Foundation, the National Multiple Sclerosis Society (RFA-2104-37504, SI-2001-35751), the Water Cove Charitable Foundation, Tim and Laura O'Shaughnessy, and the Littera Family. For all funding and disclosures, see the paper.
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Eating ultra-processed foods may rewire the brain and drive overeating | ScienceDaily
An international team of scientists has analyzed brain scans from around 30,000 participants and found striking connections between the frequent consumption of ultra-processed foods (UPFs) and measurable differences in brain structure. These differences could be part of a feedback loop that promotes overeating and food addiction.


						
"Our findings suggest that higher consumption of ultra-processed foods is associated with differences in the brain. These associations could be linked to behavioral patterns such as overeating, though causal relationships cannot be confirmed by our study. The observed associations are not solely explained by inflammation or obesity; ingredients and additives typical to UPFs, such as emulsifiers may also play a role, although this requires further longitudinal or experimental evidence," explains the study's shared first author, Arsene Kanyamibwa from the University of Helsinki.

Processed vs. Ultra-Processed: Understanding the Difference 

Not all processed foods are harmful. Many processed items, especially those based on plants, are beneficial parts of a balanced diet. However, ultra-processed foods -- those containing industrial additives and chemically altered ingredients -- raise significant health concerns.

"In particular, processed foods of plant origin, such as frozen vegetables, can be recommended. Another good example of the benefits of processing is the pasteurization of milk. In contrast, foods high in chemically modified ingredients and additives, such as processed meat products, are problematic."

Implications for Diet and Public Health 

Kanyamibwa highlights how emerging research like this can influence both personal food choices and public health policy.

"Given the growing body of evidence, reducing ultra-processed food intake and strengthening regulatory standards in food manufacturing may be crucial steps toward ensuring better public health outcomes," Kanyamibwa asserts.

The investigation drew on data from the UK Biobank, a large-scale health database including middle-aged participants from across the United Kingdom. The research was carried out through a collaboration between the University of Helsinki and McGill University's Montreal Neurological Institute, combining expertise in nutrition, neuroscience, and imaging analysis to explore how modern diets may be influencing the human brain.
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Scientists find immune drug that could halt skin cancer's deadly spread | ScienceDaily
A major clinical study by the ECOG-ACRIN Cancer Research Group (ECOG-ACRIN) has found that an immune-based cancer drug may help reduce the spread of Merkel cell carcinoma, a rare but aggressive type of skin cancer, when used soon after surgery. The phase 3 STAMP trial (EA6174) tested pembrolizumab, a therapy that activates the body's immune system to find and destroy cancer cells. While the treatment did not significantly lower the overall risk of recurrence, it did appear to reduce the likelihood of cancer spreading to distant organs -- a key secondary goal of the research.


						
Pembrolizumab Trial Results Show Reduced Risk of Cancer Spread

The randomized phase 3 STAMP trial is the largest study so far to evaluate pembrolizumab as adjuvant therapy for Merkel cell carcinoma after tumor removal. After two years, 73% of patients who received pembrolizumab remained free of cancer, compared with 66% in the group that did not receive the drug. Although this difference was not statistically significant, those treated with pembrolizumab had a 42% lower chance of developing distant metastases, meaning cancer that spread to areas such as the liver, lungs, or bones.

Expert View: "Much-Needed Good News" for Patients

"The STAMP trial provides the first evidence that immunotherapy with pembrolizumab after surgery may help people with Merkel cell carcinoma by preventing their cancer from returning in organs considered distant from the site of the original disease," said lead investigator Janice M. Mehnert, MD, co-chair of the ECOG-ACRIN Melanoma Committee and director of Melanoma and Cutaneous Medical Oncology at NYU Langone Health's Perlmutter Cancer Center. "This is much-needed good news for people who are living with the highly aggressive cancer that is Merkel cell carcinoma," Dr. Mehnert added.

Understanding Merkel Cell Carcinoma

Merkel cell carcinoma is a fast-developing cancer that starts in the skin's touch-sensing cells and often appears as a firm, painless lump on areas frequently exposed to sunlight. Although skin cancer is the most common type of cancer in the United States, Merkel cell carcinoma -- also known as neuroendocrine carcinoma of the skin -- is extremely rare, affecting no more than three in one million people each year. It is highly aggressive, with fewer than half of patients surviving five years after diagnosis.




Large-Scale Collaboration Enables Rare Cancer Study

The STAMP trial (NCT03712605) enrolled 293 patients between 2018 and 2023, all of whom had undergone surgery to remove their tumors. Of these, 147 patients were randomly assigned to receive pembrolizumab infusions following surgery, while 146 were monitored without additional drug treatment. Some participants also received radiation therapy as recommended by their doctors.

Because Merkel cell carcinoma is so uncommon, Dr. Mehnert noted that national collaboration was crucial to make the study possible. With support from the National Cancer Institute (NCI), part of the National Institutes of Health (NIH), ECOG-ACRIN conducted the trial through the NCI's National Clinical Trials Network, involving more than 500 hospitals and cancer centers across the country.

How Pembrolizumab Works

Pembrolizumab belongs to a class of immunotherapies known as PD-1 inhibitors. It works by blocking the PD-1 receptor, a protein cancer cells use to hide from immune system attack. By interrupting this process, pembrolizumab helps immune cells recognize and destroy cancer cells more effectively. The U.S. Food and Drug Administration has already approved pembrolizumab (brand name KEYTRUDA) to treat recurrent locally advanced or metastatic Merkel cell carcinoma.

Overall survival, the other co-primary endpoint of the trial, continues to be followed and will be reported at a later date.

Dr. Mehnert will present the trial at the European Society for Medical Oncology (ESMO) 2025 Congress on Monday, October 20 in Berlin, Germany.
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Tiny AI-powered eye implant helps the blind see again | ScienceDaily
People who had lost their sight have regained the ability to read after receiving an innovative electronic eye implant paired with augmented-reality glasses, according to a clinical trial involving researchers from UCL (University College London) and Moorfields Eye Hospital.


						
Published in The New England Journal of Medicine, the European trial reported that 84% of participants could once again recognize letters, numbers, and words using prosthetic vision in an eye that had previously gone blind due to geographic atrophy caused by dry age-related macular degeneration (AMD), a currently untreatable condition.

Participants treated with the device were able to read an average of five lines on a standard vision chart. Before surgery, several could not even distinguish the chart at all.

Breakthrough Study and Participants

The study enrolled 38 patients across 17 hospitals in five countries, testing a pioneering implant known as PRIMA. Moorfields Eye Hospital served as the only UK site. All participants had completely lost central vision in the treated eye before receiving the implant.

Dry AMD gradually destroys the light-sensitive cells of the macula, eroding central vision over time. In its advanced stage, called geographic atrophy (GA), the degeneration can lead to total blindness in the affected eye as the central macula deteriorates. Around 5 million people worldwide live with GA, for which no treatment currently exists. Those enrolled in the study retained only peripheral vision.

This implant is the first of its kind capable of restoring the ability to read letters, numbers, and words through an eye that had lost its sight.




A New Era of Artificial Vision

Mr. Mahi Muqit, associate professor at the UCL Institute of Ophthalmology and senior vitreoretinal consultant at Moorfields Eye Hospital, led the UK arm of the trial. He said: "In the history of artificial vision, this represents a new era. Blind patients are actually able to have meaningful central vision restoration, which has never been done before.

"Getting back the ability to read is a major improvement in their quality of life, lifts their mood and helps to restore their confidence and independence. The PRIMA chip operation can safely be performed by any trained vitreoretinal surgeon in under two hours -- that is key for allowing all blind patients to have access to this new medical therapy for GA in dry AMD."

How the PRIMA Implant Works

The procedure begins with a vitrectomy, where the eye's vitreous gel is removed from between the lens and the retina. The surgeon then inserts a microchip shaped like a SIM card, only 2mm by 2mm, beneath the central retina through a small opening.

After surgery, patients use augmented-reality glasses equipped with a video camera linked to a pocket-sized computer with a zoom feature worn at the waist.




About a month after surgery, once the eye has healed, the implant is activated. The glasses' camera captures visual scenes and projects them as an infra-red beam across the chip. Artificial intelligence (AI) algorithms in the computer process this data and convert it into electrical signals, which travel through retinal and optic nerve cells to the brain. The brain interprets these signals as images, allowing patients to perceive vision.

With training, patients learn to scan text using the glasses and adjust the zoom to read. Each participant underwent several months of rehabilitation to interpret these new signals and regain reading skills.

No participant experienced a decline in their remaining peripheral vision. The results pave the way for regulatory approval of the device and broader clinical use.

Patient Story: Seeing Words Again

Sheila Irvine, one of Moorfields' patients on the trial who was diagnosed with age-related macular degeneration, said: "I wanted to take part in research to help future generations, and my optician suggested I get in touch with Moorfields. Before receiving the implant, it was like having two black discs in my eyes, with the outside distorted.

"I was an avid bookworm, and I wanted that back. I was nervous, excited, all those things. There was no pain during the operation, but you're still aware of what's happening. It's a new way of looking through your eyes, and it was dead exciting when I began seeing a letter. It's not simple, learning to read again, but the more hours I put in, the more I pick up.

"The team at Moorfields has given me challenges, like 'Look at your prescription', which is always tiny. I like stretching myself, trying to look at the little writing on tins, doing crosswords.

"It's made a big difference. Reading takes you into another world, I'm definitely more optimistic now."

The global trial was led by Dr. Frank Holz of the University of Bonn, with participants from the UK, France, Italy and the Netherlands.

The PRIMA System device used in this operation is being developed by Science Corporation (science.xyz), which develops brain-computer interfaces and neural engineering.

More About the Device

The device is a novel wireless subretinal photovoltaic implant paired with specialised glasses that project near-infrared light to the implant, which acts like a miniature solar panel.

It is 30 micrometers/microns (0.03mm) thick, about half the thickness of a human hair.

A zoom feature gives patients the ability to magnify letters. It is implanted in the subretinal layer, under the retinal cells that have died. Until the glasses and waistband computer are turned on, the implant has no visual stimulus or signal to pass through to the brain.

In addition to practicing their reading and attending regular training, patients on the trial were encouraged to explore ways of using the device. Sheila chose to learn to do puzzles and crosswords while one of the French patients used them to help navigate the Paris Metro -- both tasks being more complex than reading alone.

Further quotes from Mr. Mahi Muqit, UCL and Moorfields clinical researcher:

"My feeling is that the door is open for medical devices in this area, because there is no treatment currently licensed for dry AMD -- it doesn't exist.

"I think it's something that, in future, could be used to treat multiple eye conditions.

"The rehabilitation process is key to these devices. It's not like you're popping a chip in the eye and then you can see again. You need to learn to use this type of vision.

"These are elderly patients who were no longer able to read, write or recognize faces due to lost vision. They couldn't even see the vision chart before. They've gone from being in darkness to being able to start using their vision again, and studies have shown that reading is one of the things patients with progressive vision loss miss most."
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Are cancer surgeries removing the body's secret weapon against cancer? | ScienceDaily
A research group led by the Peter Doherty Institute for Infection and Immunity (Doherty Institute) has uncovered new details about how lymph nodes help the body fight persistent infections and cancer by coordinating key immune cell activity.


						
Published in two Nature Immunology papers, the findings show that lymph nodes create the ideal setting for stem-like T cells -- an essential type of immune cell -- to survive, multiply, and generate the "killer" T cells that target viruses and tumors. In contrast, other immune organs like the spleen do not support these processes as effectively, highlighting the lymph nodes' importance for strong immune defenses and successful immunotherapy.

According to Professor Axel Kallies, Laboratory Head at the Doherty Institute and senior author of both studies, these discoveries could reshape approaches to cancer treatment.

"Lymph nodes aren't just passive waiting rooms for immune cells, they actively train and educate T cells, and send them off to do their job," said Professor Kallies.

"Our research suggests that removing lymph nodes during cancer surgery, a common practice to prevent tumor spread, may inadvertently reduce the effectiveness of treatments, such as checkpoint blockade and CAR T cell therapies. Preserving lymph nodes could strengthen immune responses and increase the effectiveness of immunotherapy."

The research also offers insight into why some patients respond better to immunotherapy than others. The condition and function of lymph nodes appear to influence how effectively the immune system produces cancer-fighting T cells, which can directly affect treatment outcomes.

Dr. Carlson Tsui, a Postdoctoral Researcher at the University of Melbourne and first author of one of the papers, said the team's work could pave the way for more powerful and precise immune-based treatments.




"Our research identifies molecular signals that are involved in the regulation of stem-like cells and in their capacity to produce effective killer cells. These findings could guide the development and refinement of immune-based treatments for cancer and chronic infection," said Dr. Tsui.

"Furthermore, our research shows that rather than only focusing on the tumor itself, therapies should also be designed to preserve and enhance lymph node function. By targeting these critical immune hubs, we could boost the body's natural ability to fight cancer, increase the effectiveness of existing immunotherapies and help more patients respond to treatment."

Together, the two peer-reviewed papers provide a deeper understanding of how lymph nodes shape immune responses. While they are based on work with animal models, they will guide future treatment strategies for chronic infection and cancer treatment.

Professor Shahneen Sandhu, Research Lead for the Melanoma Medical Oncology Service at the Peter MacCallum Cancer Centre, commented on the clinical implications of this work.

"While this research was done in the laboratory with pre-clinical models, we're excited to study these findings in clinical samples from patients receiving immune checkpoint inhibitors, as part of an ongoing Melanoma Research Victoria collaboration with Professor Kallies," Professor Sandhu said.

"Combining clinical and preclinical studies will help us translate these discoveries from bench to bedside and back, ultimately improving outcomes for cancer patients."

Collaboration: This research was led by the Doherty Institute and conducted in collaboration with University Hospital Bonn, German Center for Neurodegenerative Diseases, WEHI, ETH Zurich, IRCCS Humanitas Research Hospital, Olivia Newton-John Cancer Research Institute and The University of Queensland.

Funding: This work was supported by the National Health and Medical Research Council of Australia (NHMRC), the Australian Research Council (ARC), Cancer Council Victoria, EMBO, the Fondazione Italiana per la Ricerca sul Cancro-Associazione Italiana per la Ricerca sul Cancro, the German Research Foundation, the Helmholtz Association, Humanitas Research Hospital, the National Collaborative Research Infrastructure Strategy (NCRIS), Phenomics Australia and the University of Melbourne.




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251019120527.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



This common vitamin could cut your skin cancer risk in half | ScienceDaily
Since 2015, dermatologists have advised many patients with a history of skin cancer to consider taking nicotinamide, a form of vitamin B3. That recommendation was based on a clinical trial involving 386 participants, which found that those who took nicotinamide developed fewer new cases of skin cancer compared with those who did not.


						
Expanding the Evidence with a Larger Patient Group

Until now, confirming those earlier findings in a much larger population has been difficult. Because nicotinamide is available over the counter, its use is rarely documented in medical records. To overcome that obstacle, researchers turned to the Veterans Affairs (VA) Corporate Data Warehouse, where nicotinamide is listed on the VA's official formulary.

Using these records, the research team reviewed the outcomes of 33,833 veterans who received baseline treatment with 500 milligrams of nicotinamide twice daily for more than 30 days. They tracked each patient's next diagnosis of basal cell carcinoma or cutaneous squamous cell carcinoma.

Large Study Reveals Significant Risk Reduction

Among those studied, 12,287 patients had taken nicotinamide, while 21,479 had not. The researchers found a 14% overall decrease in skin cancer risk among nicotinamide users. For those who began taking the supplement after experiencing their first skin cancer, the risk reduction jumped to 54%. However, this benefit lessened when treatment began after multiple skin cancers had already developed. The effect was strongest for squamous cell carcinoma, one of the most common nonmelanoma skin cancers.

Early Use Could Shift Prevention Strategies

"There are no guidelines for when to start treatment with nicotinamide for skin cancer prevention in the general population. These results would really shift our practice from starting it once patients have developed numerous skin cancers to starting it earlier. We still need to do a better job of identifying who will actually benefit, as roughly only half of patients will develop multiple skin cancers,"




said the study's corresponding author, Lee Wheless, MD, PhD, assistant professor of Dermatology and Medicine at Vanderbilt University Medical Center and staff physician at the VA Tennessee Valley Healthcare System.

Findings in Transplant Patients

The team also evaluated 1,334 patients who were immunocompromised due to solid organ transplants. In this group, overall risk reduction was not statistically significant, although early use of nicotinamide was linked to fewer cases of cutaneous squamous cell carcinoma.

Research Collaboration and Support

Wheless's work was supported by a Department of Veterans Affairs grant (IK2CX002452). Co-authors from Vanderbilt University included Katyln Knox, Rachel Weiss, Siwei Zhang, PhD, Lydia Yao, MS, Yaomin Xu, PhD, and Kyle Maas.
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How this odd-looking animal outsmarted aging | ScienceDaily
Scientists believe that the remarkable longevity of naked mole-rats may be tied to subtle changes in just four amino acids. A recent study found that small evolutionary mutations in cGAS -- an enzyme in the innate immune system that detects DNA and triggers immune defenses -- could make these animals better at repairing age-related genetic damage. In contrast, the same enzyme in mice and humans can actually hinder DNA repair.


						
Despite their wrinkled, almost alien appearance, naked mole-rats (Heterocephalus glaber) are extraordinary among rodents, living up to 40 years, or about ten times longer than most animals their size. Surprisingly, their genetic blueprint is closer to humans than to mice, making them an important species for studying how organisms maintain health over long lifespans. One crucial element of longevity is the ability to preserve genome stability. Yet how naked mole-rats manage to keep their DNA so resilient has remained largely unclear.

How Naked Mole-Rats Protect Their DNA

A key process involved in maintaining DNA integrity is homologous recombination (HR), a pathway that repairs genetic breaks. When this process fails, it can accelerate aging and increase the risk of cancer. In humans and mice, the DNA-sensing enzyme cGAS (cyclic guanosine monophosphate-adenosine monophosphate synthase) is known to interfere with HR repair, which can lead to genome instability and a shorter lifespan.

To understand whether naked mole-rats have found a way around this limitation, Yu Chen and colleagues examined how their version of cGAS behaves. The researchers discovered that four amino acid substitutions in the naked mole-rat's cGAS reduce the protein's tagging for degradation, allowing it to remain active longer and accumulate after DNA damage. This stability enables the enzyme to interact more effectively with important DNA repair proteins, including FANCI and RAD50, strengthening the HR repair process.

Evolutionary Mutations That Extend Life

When the scientists removed cGAS from naked mole-rat cells, the amount of DNA damage sharply increased, confirming the enzyme's protective role. Even more strikingly, fruit flies genetically engineered to carry the same four naked mole-rat-specific mutations in human cGAS lived longer than flies with the normal version of the enzyme.

These findings suggest that just a few precise molecular tweaks may help explain why naked mole-rats live so long. The mutations appear to turn cGAS from a potential inhibitor into a powerful ally of DNA repair, offering the animals a natural mechanism to combat the effects of aging.

A New Clue in the Search for Longevity

"The findings from Chen et al. describe an unexpected role for naked mole-rat cGAS in the nucleus that influences longevity," write John Martinez and colleagues in a related Perspective. "Further research will be required to establish the roles that cGAS may play in the nucleus in other organisms, both short- and long-lived, but the answer may be substantially more complex than originally predicted."
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Scientists reveal the best exercise to ease knee arthritis pain | ScienceDaily
People living with knee osteoarthritis may find the greatest relief from aerobic activities such as walking, cycling, or swimming, according to a new study published in The BMJ. Researchers found that these forms of exercise were the most effective for easing pain, improving movement, and enhancing overall quality of life.


						
Although other exercise types can provide added benefits, the researchers emphasized that aerobic activity should remain the foundation of treatment. Osteoarthritis develops when the cartilage cushioning the ends of bones wears down, leading to swelling, stiffness, and discomfort. It can affect any joint, but the knees are most commonly impacted. About 30% of adults over age 45 show signs of knee osteoarthritis on x-rays, and roughly half of them experience significant pain and mobility problems.

Filling the Evidence Gap in Exercise Guidance

Exercise is a cornerstone of osteoarthritis care, yet many medical guidelines lack clear direction on which kinds are most beneficial for knee osteoarthritis specifically. To clarify this, researchers analyzed the effectiveness and safety of several exercise approaches.

Their comprehensive analysis drew on 217 randomized clinical trials conducted between 1990 and 2024. In total, the research included 15,684 participants and compared multiple exercise categories -- including aerobic, flexibility, strengthening, mind-body, neuromotor, and mixed programs -- against control groups.

Evaluating Pain Relief, Function, and Mobility

The trials varied in quality, but the team assessed the strength of the evidence using the internationally recognized GRADE system. They examined several key outcomes: pain reduction, physical function, gait performance, and quality of life. Each was measured at short term (four weeks), mid-term (12 weeks), and long term (24 weeks) follow-ups.




Across these studies, aerobic exercise consistently ranked highest in improving outcomes among all exercise types tested.

Aerobic Activity Delivers the Broadest Benefits

Moderate-certainty evidence showed that, compared with control groups, aerobic exercise effectively reduced short- and mid-term pain and improved function in both the short and long term. It also enhanced gait performance and quality of life over short and mid-term periods.

Other exercise forms showed value too. Mind-body workouts likely provided a notable improvement in short-term function, neuromotor exercises likely boosted short-term gait performance, and strengthening or mixed routines improved function in the mid-term.

Safe and Effective for Long-Term Use

Importantly, none of the exercise types resulted in more adverse events than the control groups, indicating that these therapies are generally safe.

The authors did acknowledge some study limitations. Many results came from indirect comparisons, certain outcomes lacked long-term data, and smaller studies may have influenced some early findings.

Clear Takeaway for Patients and CliniciansDespite these limitations, the researchers describe their work as one of the most complete and current evaluations of exercise for managing knee osteoarthritis. They believe the findings will help clinicians make more targeted recommendations.

Based on the evidence, the team advises aerobic exercise "as a first line intervention for knee osteoarthritis management, particularly when the aim is to improve functional capacity and reduce pain" and say if aerobic exercise is not possible owing to individual limitations, "alternative forms of structured physical activity may still be beneficial."
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Your DNA may shape how you use cannabis | ScienceDaily
Researchers at the University of California San Diego School of Medicine, working with the genetic testing company 23andMe, have pinpointed regions of the human genome linked to cannabis use. Their discoveries reveal new genetic connections to psychiatric, cognitive, and physical health, offering insights that could eventually guide prevention and treatment strategies for cannabis use disorder. The findings were published on October 13, 2025, in Molecular Psychiatry.


						
"Cannabis is widely used, but its long-term effects on health remain poorly characterized," said Sandra Sanchez-Roige, Ph.D., associate professor of psychiatry at UC San Diego School of Medicine and senior author of the study. The researchers were also interested in the relationship between genetics and traits that contribute to the development of cannabis use disorder, which can interfere with a person's daily life.

"While most people who try cannabis do not go on to develop cannabis use disorder, some studies estimate that nearly 30% will," said Sanchez-Roige. "Understanding the genetics of early-stage behaviors may help clarify who is at greater risk, opening the door to prevention and intervention strategies."

To explore these connections, the researchers performed a genome-wide association study (GWAS) using genetic data from 131,895 23andMe research participants. Participants completed surveys about whether they had ever used cannabis, and those who had were asked about their frequency of use.

"We've known for decades that genetic factors influence whether or not people will try drugs, how frequently they use those drugs, and the risk that they will become addicted to them," said Abraham A. Palmer, Ph.D., professor and vice chair for basic research in the department of psychiatry at UC San Diego School of Medicine and co-author of the study. "Genetic tools like GWAS help us identify the molecular systems that connect cannabis use to brain function and behavior."

The study identified two genes significantly associated with lifetime cannabis use. The first, Cell Adhesion Molecule 2 (CADM2), plays a role in how nerve cells form connections and communicate in the brain. Earlier research has tied CADM2 to traits such as impulsivity, obesity, and cancer metastasis. This same gene was also linked to how often people use cannabis.

The second gene, Metabotropic Glutamate Receptor 3 (GRM3), influences how neurons communicate and how the brain adapts over time. GRM3 has previously been connected to psychiatric disorders including schizophrenia and bipolar disorder.




"We showed that the genetics of cannabis use -- both trying it and using it more often -- are tied to the genetics of other psychiatric traits, cognitive measures, and even physical health problems," said Sanchez-Roige.

A secondary analysis revealed an additional 40 genes associated with lifetime cannabis use and four genes associated with frequency of cannabis use. Twenty-nine of these genes had not previously been associated with cannabis-related traits.

The researchers then analyzed which health conditions were correlated with a genetic predisposition for cannabis use. They analyzed thousands of traits in two large independent datasets from the National Institutes of Health's (NIH) All of Us Research Program and Vanderbilt University Medical Center's biobank.

Across the genome, lifetime cannabis use and frequency of cannabis use were genetically correlated with more than 100 different traits including psychiatric conditions (e.g., schizophrenia, ADHD, anxiety and depression), cognitive traits (e.g., executive function and risk-taking) and physical health (e.g., diabetes, chronic pain and coronary artery disease). They were also associated with an increased risk for tobacco use, infectious diseases including HIV and viral hepatitis, and autoimmune diseases.

The study is one of the first genome-wide association studies to examine behaviors that precede cannabis use disorder.

"Cannabis use exists on a continuum," said first author Hayley Thorpe, Ph.D., a visiting scholar in Sanchez-Roige's lab and postdoctoral researcher at Western University. "By studying these intermediate traits, we can begin to map how genetic risk unfolds before cannabis use disorder develops."

There are currently no FDA-approved drug therapies to treat cannabis use disorder. The authors hope that the biological discoveries generated by GWAS will support future efforts to identify therapeutic targets and preventative interventions against the disorder.




Additional co-authors on the study include: John J. Meredith, Mariela V. Jennings, Renata B. Cupertino, Shreya Pakala, UC San Diego; Pierre Fontanillas, Sarah L. Elson and the 23andMe Research Team at 23andMe, Inc.; Jibran Y. Khokhar, Western University; Emma C. Johnson, Washington University in St. Louis; and Lea K. Davis, Vanderbilt University Medical Center.

The study was funded, in part, by the National Institutes of Institute on Drug Abuse (grants R01 DA050721, P50DA037844 and P30DA060810) at the NIH, and the Tobacco-Related Disease Research Program (grant T32IR5226).

The 23andMe Research participants provided informed consent and volunteered to participate in the research online, under a protocol approved by the Association for Accreditation of Human Research Protection Programs, Inc. (AAHRPP)-accredited Salus IRB.
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This new iron supplement heals anemia without hurting your gut | ScienceDaily
Iron-deficiency anemia is a widespread health problem that often leads to fatigue, headaches, or even cravings for ice. Traditional oral iron supplements can help, but they often leave behind unabsorbed iron that irritates the digestive tract and triggers inflammation. Researchers reporting in ACS Applied Materials & Interfaces have developed a new type of supplement that blends iron with prebiotics and probiotics. In animal studies, this innovative formula successfully restored healthy blood iron levels in anemic mice while preventing inflammation and keeping the gut microbiome balanced.


						
"By advancing biomaterial-based iron delivery, this research offers a transformative approach to address anemia, directly contributing to improved nutrition and long-term public health," explains Poonam Sagar, an author of the study.

Anemia develops when the body lacks enough red blood cells to transport oxygen efficiently. It can result from infections, inherited conditions, or, most commonly, a shortage of dietary iron. Doctors typically prescribe oral iron tablets to treat the condition. However, the body absorbs only a small fraction of the iron they contain. The remaining iron can upset the balance of gut bacteria and cause inflammation, which is why probiotics are sometimes prescribed alongside iron to protect digestive health.

In earlier research, scientists had already tried combining iron with probiotics. Sagar, Nitin Kumar Singhal, and their team expanded on this concept by adding prebiotics (nutrients that feed beneficial bacteria) to create a three-part supplement designed to be more effective and gentler on the gut.

The new formulation combines dietary fiber extracted from millet (a grain), the probiotic Lactobacillus rhamnosus, and an iron-containing complex. The researchers first tested the supplement's compatibility with human cells, then evaluated its effects in mice with iron-deficiency anemia. After two weeks, the treated mice showed:
    	Restored hemoglobin levels (the main iron-rich molecule in red blood cells).
    	Iron excretion levels similar to healthy control mice, showing improved absorption.
    	Increased activity of genes involved in iron transport and metabolism.
    	Very low signs of inflammation in the colon.
    	A recovery of beneficial gut bacteria populations that had been depleted by anemia.

While more research is needed, the team believes this approach could lead to a new generation of iron supplements that restore iron safely, improve gut health, and reduce unwanted side effects.

The study received support from the Ministry of Science and Technology of India and the National Agri-Food Biotechnology Institute.
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The hidden evolution making men's sperm more dangerous with age | ScienceDaily
Genetic mutations that can cause disease become increasingly common in sperm as men grow older, and new evidence suggests this happens because certain DNA changes are actually favored during sperm production, according to new research.


						
In a major study published on October 8 in Nature, scientists from the Wellcome Sanger Institute and the TwinsUK study at King's College London mapped how harmful DNA mutations accumulate across the entire sperm genome as men age.

The results open new avenues for studying how environmental and lifestyle factors might influence the genetic health of future generations.

In tissues that constantly renew, mutations (changes in DNA) can give some cells an advantage, allowing them to multiply faster than others. These groups of identical "clonal" cells then expand, eventually outnumbering their neighbors. While most mutations in the body's ordinary cells (such as those in organs, connective tissue, and bone) are not passed to children, mutations in sperm and egg cells can be inherited. Until recently, however, scientists lacked the precise tools to measure how strongly certain mutations are favored in sperm.

To overcome this, the team used NanoSeq1, a highly accurate DNA sequencing technology, to analyze sperm from 81 healthy men aged 24 to 75.2,3 The samples came from the TwinsUK cohort, the UK's largest adult twin registry, which provided a well-documented and diverse population for comparison.

The data revealed that about 2 percent of sperm from men in their early 30s carried disease-causing mutations. This proportion increased to 3-5 percent in men aged 43 to 74. Among 70-year-old participants, 4.5 percent of sperm contained harmful mutations, showing a clear link between age and genetic risk to offspring.

The increase is not caused solely by random DNA errors accumulating over time. Instead, a subtle form of natural selection within the testes appears to give certain mutations a reproductive advantage, allowing them to become more common during sperm formation.




Researchers pinpointed 40 genes that seem to benefit from this process, many of which are tied to serious neurodevelopmental disorders in children and inherited cancer risks. While 13 of these genes were previously known to be involved, the new study shows the phenomenon affects many more genes linked to cell growth and development than scientists once realized.

Although the number of sperm carrying harmful mutations rises with age, not every one of these mutations leads to conception or a healthy pregnancy. Some may prevent fertilization or normal embryo development, while others could cause miscarriage. More studies are needed to determine how the growing number of sperm mutations affects children's health outcomes.

By revealing how mutations arise and are shaped by selection within sperm, the researchers hope to refine reproductive risk assessments and better understand how genetics, lifestyle, and environment interact across generations.

In a complementary study, also published in Nature,4 scientists from Harvard Medical School and the Sanger Institute investigated the same phenomenon from a different angle by looking at mutations already passed on to children, rather than those measured directly in sperm. By analyzing DNA from over 54,000 parent-child trios and 800,000 healthy individuals, the team identified more than 30 genes where mutations give sperm cells a competitive edge, again including many linked to rare developmental disorders and cancer, and many overlapping the set of genes observed directly in sperm. The study found that these mutations can increase sperm mutation rates roughly 500-fold which helps explain why some rare genetic disorders appear when parents do not carry the mutations in their own DNA. Interestingly, the study notes that as these mutations are common in the sperm, it may look like some genes cause false-positive disease association due to the elevated mutation rate rather than a true disease link. The work highlights how natural selection within sperm can be directly observed in the DNA of children, influencing their chances of inheriting certain genetic disorders.

Dr. Matthew Neville, first author from the Wellcome Sanger Institute, said: "We expected to find some evidence of selection shaping mutations in sperm. What surprised us was just how much it drives up the number of sperm carrying mutations linked to serious diseases."

Professor Matt Hurles, Director of the Wellcome Sanger Institute and co-author, said: "Our findings reveal a hidden genetic risk that increases with paternal age. Some changes in DNA not only survive but thrive within the testes, meaning that fathers who conceive later in life may unknowingly have a higher risk of passing on a harmful mutation to their children."

Professor Kerrin Small, co-author and Scientific Director of the TwinsUK study at King's College London, said: "We are incredibly grateful to the twins who took part in this study. By working with the TwinsUK cohort, we could include valuable longitudinal samples linked to rich health and genetic information, allowing us to explore how mutations accumulate and evolve with age in healthy individuals. This collaboration highlights the power of large, population-based cohorts for advancing our understanding of human development and inheritance."




Dr. Raheleh Rahbari, senior author and Group Leader at the Wellcome Sanger Institute, said: "There's a common assumption that because the germline has a low mutation rate, it is well protected. But in reality, the male germline is a dynamic environment where natural selection can favour harmful mutations, sometimes with consequences for the next generation."

This research is part-funded by Wellcome. A full list of funders can be found in the acknowledgements in the publication.

Notes
    	Launched in 2021 by the Wellcome Sanger Institute, nanorate sequencing (NanoSeq), is a method that makes it possible to study how genetic changes occur in human tissue whilst maintaining high accuracy. The method reduces error rates to less than five errors per billion calls which is much lower than typical somatic mutation rates.
    	Blood samples were taken to ensure that mutations studied in sperm were only in sperm cells.
    	The researchers split the data into age groups: 26-42 years (younger men), 43-58 years (middle-aged), and 59-74 years (older men).
    	Sunyaev, S. et al. (2025) 'Hotspots of human mutation point to clonal expansions in spermatogonia'. Nature. DOI: 10.1038/s41586-025-09579-7
    	In a complementary study (Lawson, A. et al) researchers at the Sanger Institute have reported using targeted NanoSeq to uncover hidden mutations that occur naturally in bodies, providing insight into the earliest steps of cancer development and the role of mutations in different diseases. This team also collaborated with the TwinsUK study at King's College London. They applied targeted NanoSeq to cheek and blood samples from more than 1,000 volunteers to uncover a rich landscape of mutations in healthy tissues, which can be applied to future research into aging and diseases. Targeted NanoSeq is the same tool used in the above study. DOI: 10.1038/s41586-025-09584-w
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This powerful drug combo cuts prostate cancer deaths by 40% | ScienceDaily
Men whose prostate cancer returns after surgery or radiation therapy may soon benefit from a powerful new treatment that has been shown in clinical trials to reduce the risk of death by more than 40%.


						
Researchers tested a therapy that combines enzalutamide, an existing cancer drug, with standard hormone therapy. This approach significantly lowered death rates among men whose prostate cancer came back after initial treatment and who had few remaining options. The study findings were published in The New England Journal of Medicine (NEJM) and presented at the European Society for Medical Oncology Congress (ESMO) on Oct. 19 in Berlin.

"After initial treatment, some patients see their prostate cancer come back in an aggressive way and are at risk for their disease to spread quickly," said Stephen Freedland, MD, director of the Center for Integrated Research in Cancer and Lifestyle at Cedars-Sinai Cancer and co-principal investigator of the study. "Hormone therapy, which is what we've been offering patients for 30 years, has not improved survival and neither has anything else. That makes these findings a real game changer."

The international clinical trial followed more than 1,000 men from 244 medical centers across 17 countries. All participants had high-risk biochemically recurrent prostate cancer, a condition where prostate specific antigen (PSA) levels rise rapidly after surgery or radiation. PSA is a protein used to monitor prostate cancer activity, and a sharp increase after treatment often signals that the disease is likely to return and spread, often to the bones or spine.

"We know these patients are at high risk of developing metastatic disease and dying of their cancer unless we offer a meaningful treatment option," said Freedland, professor of Urology and the Warschaw, Robertson, Law Families Chair in Prostate Cancer.

Participants were randomly assigned to receive either hormone therapy alone, enzalutamide alone, or both together. After eight years of follow-up, those who received the combination therapy had a 40.3% lower risk of death compared to those in the other two groups, according to Freedland.

"This clinical trial, one of many that Cedars-Sinai Cancer has offered to its patients, is an example of the translational work being done by our physician-scientists," said Robert Figlin, MD, interim director of Cedars-Sinai Cancer. "The result will be improved treatment and better outcomes for patients everywhere."

Freedland added that enzalutamide is already approved by the Food and Drug Administration and included in National Comprehensive Cancer Network treatment guidelines based on earlier research by the same team. He said these new results will likely strengthen those recommendations and help establish the enzalutamide and hormone therapy combination as the new standard of care for patients with high-risk biochemically recurrent prostate cancer.




"These important findings identify a treatment that prolongs survival in men with aggressive prostate cancer," said Hyung Kim, MD, a urologic oncologist and chair of the Department of Urology at Cedars-Sinai. "The latest analysis complements previous studies that found enzalutamide significantly improved survival in other prostate cancer settings, and will change how we take care of our patients."

Funding: The study was sponsored by Pfizer Inc. and Astellas Pharma Inc., the co-developers of enzalutamide.

Disclosures: Stephen J. Freedland reports being a consultant to Astellas Pharma Inc., AstraZeneca, Bayer, Eli Lilly, Johnson & Johnson Innovative Medicine (formerly Janssen), Merck, Novartis, Pfizer Inc., Sanofi, Sumitomo Pharma America, Inc. (formerly Myovant Sciences, Inc.), and Tolmar.
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Cancer patients who got a COVID vaccine lived much longer | ScienceDaily
People with advanced lung or skin cancer who received a COVID-19 mRNA vaccine within 100 days of beginning immunotherapy lived considerably longer than those who did not, according to new research.


						
Scientists from the University of Florida and the University of Texas MD Anderson Cancer Center describe this as a milestone in more than a decade of work developing mRNA-based treatments that activate the body's immune defenses against cancer. Building on an earlier UF study, the results represent an important step toward creating a universal cancer vaccine capable of enhancing the effects of immunotherapy.

The analysis, which examined medical records from over 1,000 MD Anderson patients, is still preliminary. However, if upcoming randomized clinical trials confirm these results, the impact on cancer care could be profound.

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

Jeff Coller, Ph.D., a leading mRNA expert at Johns Hopkins University, noted that the findings highlight yet another way Operation Warp Speed (the U.S. government's rapid COVID-19 vaccine initiative) continues to benefit lives in "unique and unexpected ways."

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

Presented today (October 19) at the 2025 European Society for Medical Oncology Congress in Berlin, the study builds on eight years of Sayour's research combining lipid nanoparticles with mRNA. Messenger RNA, or mRNA, is present in every cell and carries the instructions for making proteins.




In July, Sayour's laboratory made an unexpected discovery: to trigger a strong immune attack on cancer, it was not necessary to target a specific tumor protein. Instead, they could simply stimulate the immune system to respond as if it were fighting a viral infection.

By pairing their experimental "nonspecific" mRNA vaccine with immune checkpoint inhibitors -- common cancer drugs that help the immune system recognize and destroy tumors -- the researchers observed a powerful antitumor response in mice. This experimental vaccine was not specific to COVID or any other virus or cancer but used similar technology to COVID-19 vaccines.

That breakthrough inspired former UF researcher and current MD Anderson scientist Adam Grippin, M.D., Ph.D., to ask a key question: Could the COVID-19 mRNA vaccine have a similar immune-boosting effect in cancer patients?

To explore that idea, the team analyzed data from patients with Stage 3 and 4 non-small cell lung cancer and metastatic melanoma treated at MD Anderson between 2019 and 2023.

Their findings showed that patients who received a COVID mRNA vaccine within 100 days of starting immunotherapy survived significantly longer than those who did not.

According to Sayour, the most striking improvements occurred in patients who, based on tumor biology and other factors, were not expected to respond strongly to immunotherapy.




Although these results are from an observational study and require confirmation through a randomized clinical trial, researchers emphasize their potential importance.

Despite the need for further validation, Sayour described the discovery as pivotal for the future of cancer treatment.

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

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

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

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

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

To back their findings, UF researchers then used mouse models to pair immunotherapy drugs with an mRNA vaccine targeted specifically at COVID spike protein. Those experiments showed they could turn unresponsive cancers into responsive ones, thwarting tumor growth.

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

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

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

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

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

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

Sayour, Grippin and Mitchell hold patents related to UF-developed mRNA vaccines that are licensed by iOncologi Inc., a biotech company born as a "spinout" from UF in which Mitchell holds interest.
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Breakthrough cancer therapy stops tumor growth without harming healthy cells | ScienceDaily
Scientists at the Francis Crick Institute and Vividion Therapeutics have discovered chemical compounds that can precisely prevent the cancer-driving gene RAS from connecting with a key pathway responsible for tumor growth.


						
The potential treatment is now moving into its first human clinical trial. If proven safe and effective, it could become a way to treat a wide range of cancers while minimizing harm to healthy cells.

The RAS gene plays a central role in controlling how cells grow and divide, but mutations in this gene occur in roughly one in five cancers. When mutated, RAS becomes permanently active, continually sending signals that push cells to keep growing and multiplying.

Inside the cell, RAS sits on the membrane and acts as the starting signal in a chain of growth processes. Completely shutting down RAS or the enzymes it controls has proven difficult, because these same pathways are essential for normal cell function. One of the enzymes linked to RAS, called PI3K, also helps regulate blood sugar through insulin. Blocking PI3K entirely can lead to side effects such as hyperglycemia.

In their study, published on October 9 in Science, the team combined chemical screening with biological testing to identify compounds that stop RAS and PI3K from interacting, while leaving normal cell activity intact.

Researchers at Vividion Therapeutics pinpointed a set of small molecules that permanently attach to the surface of PI3K near the spot where RAS would normally bind. Using an assay created by the Crick researchers, they confirmed that these compounds successfully blocked the RAS-PI3K interaction but still allowed PI3K to perform its other roles, including those related to insulin signaling.

The Crick team and their collaborators at Vividion then tested one of the compounds in mice with RAS-mutated lung tumors. The treatment stopped tumor growth, and the researchers found no signs of elevated blood sugar levels.




Next, they tried combining the new compound with one or two additional drugs that target enzymes within the same pathway. Together, the treatments produced stronger and longer-lasting tumor suppression than any of the drugs used alone.

The scientists also tested the compound in mice with tumors carrying mutations in another cancer-linked gene, HER2, which is often overactive in breast cancer and also connects with PI3K. Tumor growth was again halted, even though the effect did not rely on RAS. This finding suggests that the new compound could potentially help stop the growth of a broader range of cancers.

The drug has now entered the first clinical trial in humans to test for safety and side effects in people with both RAS and HER2 mutations. The trial will also assess if the potential treatment is more effective in combination with other drugs targeting RAS.

Julian Downward, Principal Group Leader of the Oncogene Biology Laboratory at the Crick, said: "Given the RAS gene is mutated across a wide range of cancers, we've been exploring how to stop it interacting with cell growth pathways for many years, but side effects have held back the development of treatments.

"Our collaborative effort has overcome this challenge by targeting the PI3K and RAS interaction specifically, leaving PI3K free to bind with its other targets. It's exciting to see these clinical trials starting, highlighting the power of understanding chemistry and fundamental biology to get to something with potential to help people with cancer."

"This discovery is a great example of how new discovery approaches can open up completely novel ways to tackle cancer," said Matt Patricelli, Ph.D., Chief Scientific Officer of Vividion. "By designing molecules that stop RAS and PI3K from connecting, while still allowing healthy cell processes to continue, we've found a way to selectively block a key cancer growth signal. It's incredibly rewarding to see this science now progressing in the clinic, where it has the potential to make a real difference for patients."
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Even "diet" soda may be quietly damaging your liver, scientists warn | ScienceDaily
A large-scale investigation has found that people who regularly consume both sugar-sweetened beverages (SSBs) and low- or no-sugar-sweetened beverages (LNSSBs) face a significantly greater likelihood of developing metabolic dysfunction-associated steatotic liver disease (MASLD).1


						
Presented at UEG Week 2025, the research followed 123,788 adults from the UK Biobank who had no signs of liver disease at the start of the study. Participants' drink habits were recorded through repeated 24-hour dietary questionnaires, allowing researchers to explore how both SSB and LNSSB consumption related to MASLD, liver fat buildup, and deaths linked to liver disease.

Individuals who drank more than 250 grams of either type of beverage per day had notably higher risks: a 60% increased likelihood of developing MASLD for those consuming LNSSBs (HR: 1.599) and a 50% increase for those drinking SSBs (HR: 1.469). During a median follow-up of 10.3 years, 1,178 participants developed MASLD and 108 died from liver-related causes. Although SSBs were not significantly connected to liver-related mortality, LNSSB consumption was. Both kinds of drinks were also associated with higher levels of liver fat.

MASLD, previously known as non-alcoholic fatty liver disease (NAFLD), occurs when excess fat builds up in the liver. Over time, this can trigger inflammation (hepatitis) and lead to symptoms such as abdominal pain, fatigue, and loss of appetite.2 Now the most common chronic liver condition worldwide, MASLD affects more than 30% of people and is rapidly becoming a leading cause of liver-related deaths.3

Lead researcher Lihe Liu explained, "SSBs have long been under scrutiny, while their 'diet' alternatives are often seen as the healthier choice. Both, however, are widely consumed and their effects on liver health have not been well understood."

"Our study shows that LNSSBs were actually linked to a higher risk of MASLD, even at modest intake levels such as a single can per day. These findings challenge the common perception that these drinks are harmless and highlight the need to reconsider their role in diet and liver health, especially as MASLD emerges as a global health concern."

Liu also discussed the possible biological reasons behind the findings: "The higher sugar content in SSBs can cause rapid spikes in blood glucose and insulin, promote weight gain and increase uric acid levels, all of which contribute to liver fat accumulation. LNSSBs, on the other hand, may affect liver health by altering the gut microbiome, disrupting the feeling of fullness, driving sweet cravings and even stimulating insulin secretion."

The authors emphasized that these findings support limiting both SSBs and LNSSBs as part of a comprehensive prevention strategy, targeting not only liver disease but also cardio-renal-metabolic health. Replacing either beverage with water significantly reduced MASLD risk -- by 12.8% for SSBs and 15.2% for LNSSBs -- while substitution between the two types of beverages offered no risk reduction.




Liu added, "The safest approach is to limit both sugar-sweetened and artificially sweetened drinks. Water remains the best choice as it removes the metabolic burden and prevents fat accumulation in the liver, whilst hydrating the body."

The researchers now aim to explore causal mechanisms more deeply through long-term, randomized and genetic trials with a focus on how sugar and its substitutes interact with the gut microbiome and influence liver disease.

References: 
    	Liu, L et al. Sugar- and low/non-sugar-sweetened beverages and risks of metabolic dysfunction-associated steatotic liver disease and liver-related mortality: A prospective analysis of the UK Biobank. Presented at UEG Week 2025; 7 October 2025; Berlin, Germany.
    	Girish, V. and John, S. Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD). (2025). PMID: 31082077
    	Younossi, Z. M. et al. The global epidemiology of nonalcoholic fatty liver disease (NAFLD) and nonalcoholic steatohepatitis (NASH): a systematic review. (2023). Journals. DOI: 10.1097/HEP.0000000000000004
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These 80-year-olds have the memory of 50-year-olds. Scientists finally know why | ScienceDaily
    	SuperAgers are people over 80 whose memory performs as well as someone 30 years younger, showing that exceptional cognitive health can last a lifetime.
    	They tend to be highly social, maintaining strong relationships and active lifestyles, and their brains appear to resist the buildup of Alzheimer's-related plaques and tangles that often cause memory loss.
    	Ongoing research is revealing powerful insights that could help scientists develop new ways to delay or even prevent dementia linked to neurodegenerative diseases such as Alzheimer's and frontotemporal degeneration.

For the past 25 years, researchers at Northwestern Medicine have been examining people aged 80 and older, known as "SuperAgers," to uncover why their minds stay so sharp.

These remarkable individuals perform on memory tests as well as people 30 years younger, challenging the long-held idea that mental decline is an unavoidable part of getting older.

Throughout the decades of research, scientists have noticed that SuperAgers often share certain lifestyle and personality traits, such as being highly social and outgoing. However, according to Dr. Sandra Weintraub, professor of psychiatry, behavioral sciences, and neurology at Northwestern University Feinberg School of Medicine, the most astonishing discoveries have come from looking directly at their brains. "It's really what we've found in their brains that's been so earth-shattering for us," she said.

By pinpointing the biological and behavioral features linked to SuperAging, the researchers aim to develop new ways to strengthen cognitive resilience and slow or prevent Alzheimer's disease and other types of dementia.

"Our findings show that exceptional memory in old age is not only possible but is linked to a distinct neurobiological profile. This opens the door to new interventions aimed at preserving brain health well into the later decades of life," said Weintraub, corresponding author of a new paper summarizing the findings.

The paper was published as a perspective article in Alzheimer's & Dementia: The Journal of the Alzheimer's Association, published in a special issue marking both the 40th anniversary of the National Institute on Aging's Alzheimer's Disease Centers Program and the 25th anniversary of the National Alzheimer Coordinating Center.




SuperAger brains are resilient, resistant 

The term "SuperAger" was first introduced by Dr. M. Marsel Mesulam, founder of the Mesulam Center for Cognitive Neurology and Alzheimer's Disease at Northwestern, in the late 1990s.

Since 2000, 290 SuperAgers have participated in the study, and researchers have examined 77 donated SuperAger brains after death. Some of these brains contained amyloid and tau proteins (also known as plaques and tangles), which are key hallmarks of Alzheimer's disease, while others showed no buildup at all.

"What we realized is there are two mechanisms that lead someone to become a SuperAger," Weintraub said. "One is resistance: they don't make the plaques and tangles. Two is resilience: they make them, but they don't do anything to their brains."

Other key findings:
    	Exceptional memory performance: SuperAgers score at least 9 out of 15 on a delayed word recall test -- on par with individuals in their 50s and 60s.
    	Youthful brain structure: Unlike typically aging brains, SuperAgers show no significant thinning of their cortex -- the outer layer of the brain -- and even have a thicker anterior cingulate cortex than younger adults. This crucial region of the brain plays a significant role in integrating information related to decision-making, emotion and motivation.
    	Unique cellular traits: SuperAgers have more von economo neurons, which are specialized cells linked to social behavior, and larger entorhinal neurons, which are critical for memory, than their typically aging peers.
    	Sociability as a common trait: Despite having diverse lifestyles and varying approaches to exercise, SuperAgers tend to be highly social and report strong interpersonal relationships.

'Brain donation can offer scientific immortality'

At the Mesulam Center, SuperAgers are evaluated annually and may choose to donate their brains for post-mortem evaluation by Northwestern scientists.

"Many of the findings from this paper stem from the examination of brain specimens of generous, dedicated SuperAgers who were followed for decades," said co-author Dr. Tamar Gefen, associate professor of psychiatry and behavioral sciences at Feinberg, director of Feinberg's Laboratory for Translational Neuropsychology and a neuropsychologist at the Mesulam Center. "I am constantly amazed by how brain donation can enable discovery long after death, offering a kind of scientific immortality."

The perspective piece is titled, "The First 25 Years of the Northwestern SuperAging Program." Other Northwestern authors include Dr. Mesulam and Changiz Geula, research professor of cell and developmental biology and neuroscience at Feinberg and a member of the Mesulam Center.
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This tiny laser could transform how we see and sense the world | ScienceDaily
Laser technology plays a vital role in modern life, supporting everything from precise scientific measurements to advanced communication systems. It underpins technologies such as self-driving vehicles, high-speed fiber optic networks, and even tools that detect gases in the atmosphere.


						
A research team led by Associate Professor Johann Riemensberger from the Department of Electronic Systems at the Norwegian University of Science and Technology (NTNU) has developed a new kind of laser designed to overcome several challenges found in existing models.

"Our results can give us a new type of laser that is both fast, relatively cheap, powerful and easy to use," says Riemensberger.

The team's findings have been published in Nature Photonics. The project is a collaboration between NTNU, the Swiss Ecole Polytechnique Federale de Lausanne (EPFL), and Luxtelligence SA.

Self-driving cars and air quality detectors

Traditional precision lasers are often bulky, costly, and tricky to fine-tune.

"Our new laser solves several of these problems," says Riemensberger.




This improvement could make the technology especially useful in self-driving cars, which rely on a technique known as Lidar to map their surroundings. Lidar works by measuring how long it takes light from a laser to bounce back, or by detecting tiny changes in the light's wave phase. The new laser can perform such measurements with remarkable accuracy -- within about four centimeters.

The researchers also demonstrated that their laser can effectively detect hydrogen cyanide gas in the air, a substance commonly referred to as "hydrocyanic acid." Because this compound is extremely toxic even in small amounts, being able to identify it quickly is essential for safety and environmental monitoring.

Advanced materials, microsized light circuits

The researchers created the new laser with advanced materials and microscopic light circuits.

The laser emits a powerful and stable beam of light. Also, among the advantages is that users can easily adjust the frequency quickly and smoothly, without sudden jumps.

"You can also easily control it with just one control instead of many," Riemensberger points out.

The laser is built using chip technology that is already available. This makes it possible to mass-produce it cheaply.

"Our findings make it possible to create small, inexpensive and user-friendly measuring instruments and communication tools with high performance," Riemensberger said.

The work was a collaboration between EPFL (experiments), Luxtelligence SA (chip production) and NTNU (design and simulations). It started when Riemensberger was still a postdoctoral fellow at EPFL. The collaboration continues through an EIC Pathfinder OPEN scholarship called ELLIPTIC.
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How cutting lipids could starve breast cancer | ScienceDaily
Researchers at Huntsman Cancer Institute at the University of Utah (the U) have discovered that triple-negative breast cancer relies heavily on lipids for growth. These fatty acids, a defining feature of obesity, appear to drive tumor development. The study, funded by the National Cancer Institute and conducted using preclinical mouse models, indicates that breast cancer patients and survivors with obesity might benefit from treatments that reduce lipid levels, and that high-fat diets such as the ketogenic diet could be harmful for them.


						
"The key here is that people have underestimated the importance of fats and lipids in the all-encompassing term that is obesity," says Keren Hilgendorf, PhD, a Huntsman Cancer Institute investigator and assistant professor of biochemistry at the U. "But our study shows that breast cancer cells are really addicted to lipids, and the abundance of lipids in patients with obesity is one of the reasons that breast cancer is more prevalent and more aggressive in these patients."

High lipid levels in the blood, a condition known as hyperlipidemia, often accompany obesity. Hilgendorf and her colleagues, Amandine Chaix, PhD, assistant professor of nutrition and integrative physiology, and Greg Ducker, PhD, assistant professor of biochemistry, studied mice fed high-fat diets and others genetically designed to have hyperlipidemia without other hallmarks of obesity, such as elevated glucose and insulin. In both cases, excess lipids alone were enough to speed up tumor growth.

"The idea is that lipids, which form the surface membrane of the cell, are like building blocks," says Chaix. "If a cell receives the signal to proliferate and more building blocks are available, the tumor is going to grow more easily. We see that a high amount of lipids enables this proliferation."

When researchers reduced lipid levels in the mouse models, tumor growth slowed, even in the presence of high glucose and insulin. While mice and humans have different metabolisms, these findings may point to new therapeutic approaches or diet recommendations to help control cancer growth.

"We think this has therapeutic implications, because if you could just lower the lipids -- which we already know how to do in patients, for example, with lipid-lowering medication -- that could be a way to decelerate breast cancer growth. If we can target these high levels of fat in the blood, the cancer suffers because the lipids are no longer feeding the cancer," says Hilgendorf. "But while our results in mice were striking, there are clear limitations in directly projecting these findings onto human patients. More research using human samples and patients will be necessary to confirm our hypotheses."

The results may also influence how patients and survivors with obesity manage their weight. Doctors often encourage weight loss to help lower the risk of cancer returning or spreading, but there is limited evidence about which diets are safest or most effective.




Many patients consider the keto diet, which emphasizes high fat and very low carbohydrate intake to trigger a metabolic state called ketosis, where the body burns fat instead of carbs for energy.

The research team cautions that while such diets can promote weight loss, patients should carefully assess their overall metabolic health before adopting them.

"For patients who are diagnosed with breast cancer and have an elevated BMI, we would advise them to consult their physician and develop a weight loss plan as part of their treatment. If you have high cholesterol levels to start with, think about a weight loss plan or potential pharmaceuticals that could lower your lipid levels," says Ducker. "As our study shows, diets like keto that are very high in fat can have serious unintended side effects -- even causing the tumor to grow."

The study suggests that lipids may also fuel tumor growth in patients with obesity who have other types of breast cancer, or ovarian or colorectal cancers. The research team says the next steps will be to preclinically evaluate how anti-lipid drugs could improve responses to chemotherapy. They also want to better understand how the lipids are feeding cancer cells.

Chaix, Ducker, and Hilgendorf also stress that their study is one specific type of cancer adapting to an obese environment, and that the keto diet may be beneficial for other types of cancer.

The results of the study were published in Cancer & Metabolism. Renan Vieira, doctoral student at the U, is the first author. The critical research happening every day at Huntsman Cancer Institute is supported by the National Institutes of Health/National Cancer Institute, including cancer center support grant P30 CA042014, U01 CA272529-03S1, NCI UH2 CA286584, as well as Huntsman Cancer Foundation.
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This common liver supplement could boost cancer treatment success | ScienceDaily
Immunotherapy is a cancer treatment that harnesses the body's own immune defenses to attack tumors. It has shown remarkable success against cancers of the lung, kidney, and bladder but has not worked as well for liver cancer. That gap is troubling because liver cancer cases have nearly tripled over the past four decades.


						
To explore why liver cancer responds poorly to immunotherapy, scientists at the Salk Institute examined how the immune system interacts with the liver. Using both mouse models and human tumor samples, they discovered that certain bile acids -- molecules produced by the liver to aid digestion -- can interfere with cancer-fighting immune cells known as T cells.

The team pinpointed several bile acids linked to weakened T cell function and faster tumor growth. By blocking the production of these acids, they were able to slow or stop tumor progression. One bile acid, called ursodeoxycholic acid (UDCA), had the opposite effect, enhancing T cell activity in the liver. When researchers increased UDCA levels through dietary supplements, liver tumors in mice shrank. Because UDCA supplements are already approved for other liver diseases, scientists believe they could potentially make immunotherapy more effective for liver cancer patients.

The study, published in Science, sheds light on why immune cells behave differently depending on the tumor's location and identifies new molecular targets to strengthen liver cancer therapies.

"How do organ-specific properties and processes influence the immune response?" asks Professor Susan Kaech, senior author of the study and director of Salk's NOMIS Center for Immunobiology and Microbial Pathogenesis. "Livers have a particularly unique environment, but we didn't really understand how it was affecting the immune and cancer cells. By investigating these liver-specific features, we have identified several potential ways to regulate bile acids, improve T cell performance, and enhance patient outcomes."

The liver generates more than 100 types of bile acids, which travel through the intestines to help digest fats. To combat liver cancer, T cells must function effectively within this chemically rich environment. Past studies have linked high bile acid levels to poor health and cancer progression, but researchers had not previously distinguished the effects of individual bile acids.

"Considering how T cell performance varies across different organs, tissues, and tumors puts us at a great vantage point for looking at ways to optimize cancer treatment," says Siva Karthik Varanasi, former postdoctoral researcher in Kaech's lab and current assistant professor at the University of Massachusetts Chan Medical School. "By taking this unique approach, we're able to see that bile acids in the liver are hugely influencing T cells' ability to do their job and therefore may be a useful therapeutic target."

To better understand these effects, the Salk team first analyzed human liver cancer biopsies to identify which bile acids were present. They found elevated levels of conjugated bile acids and tested whether these compounds contributed to tumor growth. When they removed a protein called BAAT, which produces conjugated bile acids, the tumor load in mice dropped significantly. This suggests that adjusting BAAT activity in humans could improve their response to immunotherapy.




The researchers then examined 20 distinct bile acids to determine how each affected T cells. Most primary bile acids showed little influence, except for one called TCDCA, which triggered oxidative stress -- a harmful molecular imbalance. Secondary bile acids had much stronger effects. One, called LCA, damaged T cell function by causing endoplasmic reticulum stress, while another, UDCA, boosted T cell performance and drew more immune cells to the liver. Increasing UDCA levels through supplementation effectively reduced tumor growth in mice, pointing to a promising strategy for enhancing immunotherapy in liver cancer.

Together, these results suggest that lowering BAAT and increasing UDCA could help control liver tumor growth and strengthen the immune system's response to treatment.

"We're already a huge step ahead when it comes to translating our findings to the clinic, because UDCA supplementation is already used to treat liver disease and could easily be tested in liver cancer next," says Kaech, who also holds the NOMIS Chair at Salk. "We are really excited to also explore the role of the gut microbiome in all of this, since bile acids are a huge part of that picture -- how can we manipulate 'good' and 'bad' bacteria in the microbiome to further regulate bile acid levels? How does the microbiome change during liver cancer? Could probiotics be a therapeutic approach?"

In addition to exploring dietary and microbiome manipulations that could help with liver cancer, the team is curious to see if other conditions could be treated by targeting BAAT. Already, they believe chronic liver disease and obesity may benefit from the same reduction of conjugated bile acids.

Other authors include Dan Chen, Melissa Johnson, Kathryn Lande, Michael LaPorta, Filipe Hoffmann, Thomas Mann, Eduardo Casillas, Kailash Mangalhara, Varsha Mathew, Ming Sun, Yagmur Farsakoglu, Timothy Chen, Bianca Parisi, Shaunak Deota, H. Kay Chung, Satchidananda Panda, April Williams, and Gerald Shadel of Salk; Jin Lee, Yingluo Liu, Cayla Miller, and Gen-Sheng Feng of UC San Diego; Souradipta Ganguly and Debanjan Dhar of UC San Diego and Sanford Burnham Prebys Medical Discovery Institute; Marcos Teneche, Aaron Havas, and Peter Adams of Sanford Burnham Prebys Medical Discovery Institute; Isaac Jensen and Donna Farber of Columbia University; Andrea Schietinger of Memorial Sloan Kettering Cancer Center, Weill Cornell Graduate School of Medical Sciences, and Parker Institute for Cancer Immunotherapy; and Mark Sundrud of Dartmouth College.

The work was supported by the National Institutes of Health (NCI CCSG: P30 014195, S10-OD023689, P30 AG068635, P30 CA014195, P01 AG073084, R01 CA240909-04, R21 AI151562, F31CA278581, CCSG Grant P30CA23100, R01DK137061, R01DK133930, DK120515, R01AI143821, R01AI164772, U01AI163063), Waitt Foundation, Helmsley Charitable Trust, Chapman Foundation, Cancer Research Institute, National Cancer Center, NOMIS Foundation, Salkexcellerators Fellowship, Damon Runyon Fellowship, Audrey Geisel endowed Chair of Biomedical Science, Altman Clinical Translational Research Institute (KL2TR001444), San Diego Digestive Diseases Research Center, and Dartmouth Cancer Center.
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Surgery beats Ozempic for long-term health, Cleveland Clinic finds | ScienceDaily
A major study from Cleveland Clinic found that people with both obesity and type 2 diabetes who had weight-loss surgery lived longer and experienced fewer serious health issues than those who used GLP-1 receptor agonist medications alone. These drugs, which mimic a natural hormone that helps regulate blood sugar and appetite, are commonly prescribed for diabetes and weight management. They include medications such as semaglutide (Ozempic, Wegovy), liraglutide (Victoza, Saxenda), dulaglutide (Trulicity), exenatide (Byetta, Bydureon), and tirzepatide (Mounjaro, Zepbound).


						
Over a 10-year period, patients who underwent weight-loss surgery (also called bariatric or metabolic surgery) lost more weight, maintained better blood sugar control, and needed fewer prescriptions for diabetes and heart conditions. The study was published in Nature Medicine.

"Even with today's best medicines, metabolic surgery offers unique and lasting benefits for people with obesity and diabetes," said Ali Aminian, M.D., director of Cleveland Clinic's Bariatric & Metabolic Institute and primary investigator of the study. "The benefits we observed went beyond weight loss. Surgery was linked to fewer heart problems, less kidney disease, and even lower rates of diabetes-related eye damage."

GLP-1 (glucagon-like peptide-1) receptor agonists are a group of medications commonly prescribed to manage type 2 diabetes and obesity and to lower related health risks. Both GLP-1 drugs and metabolic surgery are known to improve cardiovascular and metabolic health.

The M6 study (Macrovascular and Microvascular Morbidity and Mortality after Metabolic Surgery versus Medicines) tracked 3,932 adults with obesity and diabetes who received care at Cleveland Clinic for up to a decade. Of these, 1,657 underwent metabolic surgery (such as gastric bypass or sleeve gastrectomy) while 2,275 were treated with GLP-1 medicines (including liraglutide, dulaglutide, exenatide, semaglutide, and tirzepatide).

After 10 years, those who had surgery showed significantly better outcomes, including a:
    	32% lower risk of death
    	35% lower risk of major heart problems (such as heart attack, heart failure, or stroke)
    	47% lower risk of serious kidney disease
    	54% lower risk of diabetes-related eye damage (retinopathy)

On average, surgical patients lost 21.6% of their body weight, compared with 6.8% among those taking GLP-1 medicines. Blood sugar control, measured by hemoglobin A1c, improved more with surgery (-0.86%) than with medication (-0.23%). People who had surgery also needed fewer prescriptions for diabetes, blood pressure, and cholesterol management.

"Even in the era of these powerful new drugs to treat obesity and diabetes, metabolic surgery may provide additional benefits, including a survival advantage," said Steven Nissen, M.D., Chief Academic Officer of the Heart, Vascular & Thoracic Institute at Cleveland Clinic and senior author of the study.

"Our findings indicate that surgery should remain an important treatment option for obesity and diabetes," said Dr. Aminian. "These long-term benefits are harder to achieve with GLP-1 medicines alone, as many patients stop using the medications over time."

According to the authors, the study has some limitations. It was observational rather than a randomized comparison of drugs and surgery, and it did not focus exclusively on the newest and most effective GLP-1 medicines. The researchers note that future studies should directly compare surgery with newer GLP-1 therapies, such as semaglutide and tirzepatide, to further guide treatment decisions.
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Stanford scientists grow thousands of mini human brains using common food additive | ScienceDaily
For nearly ten years, the Stanford Brain Organogenesis Program has been redefining how scientists study the human brain. Instead of relying on intact brain tissue from humans or animals, researchers in the program grow three-dimensional brain-like structures in the lab using stem cells. These tiny models, called human neural organoids and assembloids, allow scientists to explore the brain's development and function in entirely new ways.


						
Launched in 2018 as part of Stanford's Wu Tsai Neurosciences Institute through its Big Ideas in Neuroscience initiative, the program unites experts from neuroscience, chemistry, engineering, and other disciplines. Together, they investigate neural circuits related to pain, genes linked to neurodevelopmental disorders, and new methods for studying brain connectivity.

One challenge has persisted throughout the program's progress: scaling up production. To deeply understand brain development, study developmental disorders, or test potential therapies, researchers need to produce thousands of organoids that are uniform in size and shape. However, these delicate structures tend to stick together, making it difficult to grow large, consistent batches.

A team led by Wu Tsai Neuro affiliates Sergiu Pasca, the Kenneth T. Norris, Jr. Professor of Psychiatry and Behavioral Sciences, and Sarah Heilshorn, the Rickey/Nielsen Professor of Engineering, recently found an unexpectedly simple fix. As reported in Nature Biomedical Engineering, the key to preventing organoids from clumping was xanthan gum, a widely used food additive.

"We can easily make 10,000 of them now," said Pasca, the Bonnie Uytengsu and Family Director of the Stanford Brain Organogenesis Program. In keeping with the program's commitment to making their techniques widely available, they've already shared their approach so others can take advantage of it. "This, as with all of our methods, is open and freely accessible. There are already numerous labs that have implemented this technique."

So few you could name them

That level of productivity was once unimaginable. Around twelve years ago, Pasca had just developed a way to turn stem cells into three-dimensional tissues that would later be known as regionalized neural organoids. At the time, he could only make a handful of them.




"In the early days, I had eight or nine of them, and I named each of them after mythological creatures," Pasca said.

But Pasca's goal was much larger: to uncover how the developing brain can go awry in conditions such as autism or Timothy syndrome, and to explore how drugs might affect that development. "We needed to produce thousands of organoids, and they should all be the same," he said.

He also recognized that success would require a diverse team of specialists. "I thought, 'This is an emerging field and there are a lot of problems we're going to face, and the way we're going to face them and solve them is by implementing innovative technologies,'" Pasca said.

To achieve that vision, Pasca collaborated with Wu Tsai Neuro affiliate Karl Deisseroth, a neuroscientist and bioengineer, assembling an interdisciplinary group that officially launched the Stanford Brain Organogenesis Program with support from the Wu Tsai Neuro Big Ideas in Neuroscience grant.

The nonstick solution

The stickiness problem reared its head soon after. Organoids were fusing together, resulting in smaller numbers of organoids of different shapes and sizes.




"People in the lab would constantly say, 'I made a hundred organoids, but I ended up with twenty,'" Pasca said.

That was both a blessing and a curse. On the one hand, it suggested that researchers could stick two different kinds of organoids together -- say, a tiny cerebellum and spinal cord -- to study the development of more complex brain structures. Indeed, these assembloids are now a key part of Pasca and his colleagues' work.

On the other hand, the team still needed to be able to create large numbers of organoids so they could gather precise data on brain development, screen drugs for growth defects, or carry out any number of other projects at scale.

One possibility would be to grow each organoid in a separate dish, but doing so is often inefficient. Instead, the lab needed something to keep organoids apart while growing them in batches, so Pasca worked with Heilshorn, a Stanford Brain Organogenesis Program collaborator and materials engineer, to try out some options.

The team ultimately looked at 23 different materials with an eye toward making their methods accessible to others.

"We selected materials that were already considered biocompatible and that would be relatively economical and simple to use, so that our methods could be adopted easily by other scientists," Heilshorn said.

To test each one, they first grew organoids in a nutrient-rich liquid for six days, then added one of the test materials. After another 25 days, the team simply counted how many organoids remained.

Even in small amounts, xanthan gum prevented organoids from fusing together, and it did so without any side effects on organoid development. That meant that researchers could keep the organoids separated without biasing their experimental results.

Scaling up at last

To demonstrate the potential of the technique, the team used it to address a real-world issue: Doctors often hesitate to prescribe potentially beneficial drugs to pregnant people and babies because they don't know whether those drugs might harm developing brains. (Although FDA-approved drugs go through extensive testing, ethical concerns mean they are generally not tested on pregnant people or babies.)

To show how organoids address that problem, co-lead author Genta Narazaki, a visiting researcher in Pasca's lab at the time the research was done, first grew 2,400 organoids in batches. Then, Narazaki added one of 298 FDA-approved drugs to each batch to see if any of them might cause growth defects. Working closely with co-lead author Yuki Miura in the Pasca lab, Narazaki showed that several drugs, including one used to treat breast cancer, stunted the growth of the organoids, suggesting they could be harmful to brain development.

That experiment shows that researchers could uncover potential side effects -- and do so very efficiently, Pasca said: "One single experimenter produced thousands of cortical organoids on their own and tested almost 300 drugs."

Pasca and his Stanford Brain Organogenesis Program colleagues are now hoping to use their technique to make progress on a number of neuropsychiatric disorders, such as autism, epilepsy, and schizophrenia. "Addressing those diseases is really important, but unless you scale up, there's no way to make a dent," Pasca said. "That's the goal right now."
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Scientists finally read the hidden DNA code that shapes disease | ScienceDaily
For centuries, scientists have noticed that certain illnesses seem to pass from one generation to the next, a connection first noted by Hippocrates, who observed that some diseases "ran in families." Over time, researchers have steadily advanced their ability to uncover the biological roots of these inherited patterns within the human genome.


						
A team of EMBL researchers and collaborators has now created a tool that takes single-cell analysis to a new level. It can capture both genomic variations and RNA within the same cell, offering greater accuracy and scalability than earlier technologies. This approach allows scientists to identify variations in non-coding regions of DNA, the areas most often linked to disease, giving them a new way to explore how genetic differences contribute to human health. With its precision and ability to process large numbers of cells, the tool marks a major step toward linking specific genetic variants with disease outcomes.

"This has been a long-standing problem, as current single-cell methods to study DNA and RNA in the same cell have had limited throughput, lacked sensitivity, and are complicated," said Dominik Lindenhofer, the lead author on a new paper about SDR-Seq published in Nature Methods and a postdoctoral fellow in EMBL's Steinmetz Group. "On a single-cell level, you could read out variants in thousands of cells, but only if they had been expressed -- so only from coded regions. Our tool works, irrespective of where variants are located, yielding single-cell numbers that enable analysis of complex samples."

The important difference between coding and non-coding regions

DNA contains both coding and non-coding regions. The coding parts function like instruction manuals, since their genes are expressed into RNA, which directs cells in building proteins essential to life.

Non-coding regions, on the other hand, contain regulatory elements that guide how cells grow and function. Over 95% of disease-linked DNA variants occur in these non-coding regions, yet existing single-cell methods have not had the sensitivity or scale to study them effectively. Until now, researchers were unable to observe DNA and RNA from the same cell on a large scale, limiting insight into how DNA variants affect gene activity and contribute to disease.

"In this non-coding space, we know there are variants related to things like congenital heart disease, autism, and schizophrenia that are vastly unexplored, but these are certainly not the only diseases like this," Lindenhofer said. "We needed a tool to do that exploration to understand which variants are functional in their endogenous genomic context and understand how they contribute to disease progression."

Deciphering barcodes that track single cells




To perform single-cell DNA-RNA sequencing (SDR-seq), researchers used tiny oil-water droplets, each containing a single cell, allowing them to analyze DNA and RNA simultaneously. This method enabled them to examine thousands of cells in a single experiment and directly link genetic changes to patterns of gene activity. Developing this technology required overcoming major challenges and brought together teams from EMBL's Genome Biology and Structural and Computational Biology units, the Stanford University School of Medicine, and Heidelberg University Hospital.

Collaborators from EMBL's Judith Zaugg and Kyung-Min Noh groups developed a way to preserve delicate RNA by "fixing" the cells, while computational biologists in Oliver Stegle's group designed a specialized program to decode the complex DNA barcoding system needed for data analysis. Although this decoding software was built for this specific project, the team believes it could prove valuable for many other studies.

Researchers from Wolfgang Huber's and Sasha Dietrich's groups at EMBL and Universitatsklinikum Heidelberg were already examining B-cell lymphoma samples for other studies. These patient samples, rich in genetic variation, provided an ideal test case for the new technology. Using these samples, Lindenhofer observed how variations in DNA were linked to disease processes and found that cancer cells with more variants showed stronger activation signals that support tumor growth.

"We are using these small reaction chambers to read out DNA and RNA in the same single cell," Lindenhofer said. "This lets us accurately tell whether a variant is on one or both copies of a gene and measure its effects on gene expression in the same single cells. With the B-cell lymphoma cells, we were able to show that depending on the variant makeup of cells, they had different propensities to belong to distinct cellular states. We could also see that increasing variants in a cell actually were associated with a more malignant B-cell lymphoma state."

The many opportunities from a single-cell sequencing tool

The SDR-seq tool now offers genomic biologists scale, precision, and speed to help better understand genetic variants. While it could eventually play a role in treating a broad range of complex diseases, it may first help in developing better screening tools for diagnosis.

"We have a tool that can link variants to disease," said Lars Steinmetz, a senior author on the paper, an EMBL group leader, and a genetics professor at Stanford University School of Medicine. "This capability opens up a wide range of biology that we can now discover. If we can discern how variants actually regulate disease and understand that disease process better, it means we have a better opportunity to intervene and treat it."
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Scientists just debunked the calcium and dementia myth | ScienceDaily
New findings from Edith Cowan University (ECU), Curtin University, and the University of Western Australia show no evidence that taking calcium alone increases the risk of developing dementia over time. The results help ease earlier fears that calcium supplements might have harmful effects on the brain health of older women.


						
The investigation drew on data from an earlier project involving 1,460 older women who were randomly assigned to receive either calcium supplements or a placebo for five years. Researchers found that the supplements did not raise the likelihood of dementia in the long term.

"Calcium supplements are often recommended to prevent or manage osteoporosis," said ECU PhD student Ms. Negar Ghasemifard.

About 20 percent of women over 70 live with osteoporosis, and calcium is widely advised to help prevent bone fractures.

"Previous research has raised concerns around the impacts that calcium supplements could have on cognitive health, particularly dementia. Results from our study provides reassurance to patients and clinicians regarding the safety of calcium supplements in the context of dementia risk for older women," Ms. Ghasemifard said.

According to ECU Senior Research Fellow Dr. Marc Sim, even after adjusting for supplement use, diet, lifestyle factors, and genetic risk, the outcomes did not change.

"Previous research suggesting potential links between calcium supplement use and the risk for dementia was purely observational in nature. Our research, in comparison, consisted of a post-hoc analysis from a 5-year double-blind, placebo controlled randomized clinical trial on calcium supplements to prevent fracture. Whilst our study is still epidemiology, its design does reduce the likelihood of unmeasured confounding"

"Some 730 older women were given calcium supplements over five years, and a further 730 were given placebo. This study design offers more accurate data on dosage and duration, and we had a long follow-up period of 14.5 years, which strengthens our results," Dr. Sim said.




Although the findings suggest calcium does not increase the risk of dementia in older women, particularly those over 80, further studies are still needed, said Professor Simon Laws, Director of ECU's Centre for Precision Health.

"Whether this extrapolates to other demographics, such as men or even women commencing supplementation earlier in life, remains unknown. To confirm the current findings, particularly regarding brain health, and to address these population gaps, future clinical trials of calcium supplements, with or without vitamin D, would need to be undertaken. These should include specific and robust assessments of brain health as the primary outcome measures."

Professor Blossom Stephan, a Dementia Australia Honorary Medical Advisor said the research highlighted a very important finding that provides reassurance to clinicians and patients about the long-term safety of calcium supplementation.

"Given calcium's critical role in multiple physiological functions, including bone health, these results provide reassurance that long-term calcium supplementation did not increase dementia risk in older women," she said.
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Can Ozempic help you cut back on alcohol? Researchers think so | ScienceDaily
Growing research suggests that medications commonly prescribed for diabetes and weight loss (including the well-known Ozempic and Wegovy) might also help people drink less alcohol.


						
A new study from the Fralin Biomedical Research Institute at VTC, published this month in Scientific Reports, found that GLP-1 agonists appear to slow how quickly alcohol moves into the bloodstream, which in turn delays its effects on the brain.

"People who drink know there's a difference between nursing a glass of wine and downing a shot of whiskey," said Alex DiFeliceantonio, assistant professor and interim co-director of the FBRI's Center for Health Behaviors Research.

Although a standard serving of each contains the same amount of alcohol (0.6 ounces), a shot causes blood-alcohol levels to rise much faster. That quick spike feels stronger because of how the body absorbs and processes alcohol.

"Why would this matter? Faster-acting drugs have a higher abuse potential," DiFeliceantonio said. "They have a different impact on the brain. So if GLP-1s slow alcohol entering the bloodstream, they could reduce the effects of alcohol and help people drink less."

More than half of U.S. adults consume alcohol, and about one in ten has an alcohol use disorder. Chronic, heavy drinking is linked to conditions such as high blood pressure, heart and liver disease, and several cancers. Earlier this year, U.S. Surgeon General Vivek Murthy identified alcohol use as the nation's third leading preventable cause of cancer, following tobacco use and obesity.

In the study, participants who were taking GLP-1 medications such as semaglutide, tirzepatide, or liraglutide experienced a slower rise in blood-alcohol concentration even though they consumed the same amount of alcohol as those not on the drugs. They also reported feeling less intoxicated based on their own assessments.




Supported by funding from Virginia Tech's Fralin Biomedical Research Institute, the study aimed to explore both the physical and perceived effects of alcohol in people taking a GLP-1 drug. The researchers say these early findings could help shape larger, long-term studies on whether such medications might be used to reduce alcohol consumption.

The study included twenty adults with a body mass index (BMI) of 30 or higher, half of whom were taking GLP-1 medication and half who were not. Participants were asked to fast before the session, then were given a snack bar to keep stomach contents consistent.

Researchers measured each participant's blood pressure, pulse, breath alcohol concentration, and blood glucose levels. Ninety minutes later, they were served an alcoholic drink to finish within 10 minutes. Afterward, participants were asked several times over an hour to describe their level of intoxication, cravings, appetite, and the drink's taste, including the question, "How drunk do you feel right now?" rated from zero to ten.

Those on GLP-1 medication consistently reported feeling less drunk.

After the drinking portion ended, participants stayed in a recovery area while their alcohol levels dropped. Breath alcohol was measured every 30 minutes, blood glucose twice, and after three hours participants again answered follow-up questions. Four hours later, once their breath alcohol measured below 0.02 percent and they were cleared by a study physician, they were allowed to leave.

"Other medications designed to help reduce alcohol intake" -- naltrexone and acamprosate -- "act on the central nervous system," said DiFeliceantonio, the study's corresponding author. "Our preliminary data suggest that GLP-1s suppress intake through a different mechanism."

The drugs slow gastric emptying, which can lead to a slower rise in blood alcohol.




The idea for the study initially bubbled up during a Fralin Biomedical Research Institute faculty retreat and was led by Warren Bickel, professor and director of the Addiction Recovery Research Center, who died in 2024.

It built on an analysis of social media posts on the community network Reddit, in which users reported reduced cravings for alcohol when taking drugs intended to treat type 2 diabetes and obesity.

"His guidance shaped every stage of this research -- from the initial idea to its final form -- and his passion for scientific discovery continues to inspire me every day," said Fatima Quddos, a graduate researcher in Bickel's lab and the first author on both studies.

"Bickel's work had long focused on what happens when you delay rewards, so we asked, 'What if GLP-1s affect how the body handles alcohol?'" DiFeliceantonio said. "Ending this project was bittersweet, because it was my last collaboration with him."

"He was always asking, 'How do we help people the fastest?' Using a drug that's already shown to be safe to help people reduce drinking could be a way to get people help fast," DiFeliceantonio said.

While this was a pilot study, researchers said the findings showed clear differences between groups and provide early data that support larger trials testing the drugs as a therapy for people who want to reduce their alcohol use.

"As a recent graduate, I'm deeply inspired by the potential this research holds -- not only for advancing our scientific understanding, but also for paving the way toward future therapies," said Quddos, who earned her doctorate from Virginia Tech's Translational Biology, Medicine, and Health Graduate Program in May. "The possibility of offering new hope to individuals struggling with addiction is what makes this work so meaningful."
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        Scientists forge "superalloy" that refuses to melt
        Scientists have developed a chromium-molybdenum-silicon alloy that withstands extreme heat while remaining ductile and oxidation-resistant. It could replace nickel-based superalloys, which are limited to about 1,100degC. The new material might make turbines and engines significantly more efficient, marking a major step toward cleaner, more powerful energy systems.

      

      
        Gold flakes expose the secret forces binding our world together
        Chalmers researchers have developed a simple, light-based platform to study the mysterious "invisible glue" that binds materials at the nanoscale. Gold flakes floating in salt water reveal how quantum and electrostatic forces interact through vivid color changes. The technique could lead to new discoveries in physics, chemistry, and biology -- from designing biosensors to understanding how galaxies form.

      

      
        Dark matter might not be invisible after all. It could leave a hidden glow
        Researchers suggest that dark matter might subtly color light red or blue as it passes through, revealing traces of its existence. Using a network-like model of particle connections, they argue that light could be influenced indirectly by Dark Matter through intermediaries. Detecting these tints could unlock a whole new way to explore the hidden 85% of the Universe. The finding could reshape how telescopes search for cosmic mysteries.

      

      
        Stanford's tiny eye chip helps the blind see again
        A wireless eye implant developed at Stanford Medicine has restored reading ability to people with advanced macular degeneration. The PRIMA chip works with smart glasses to replace lost photoreceptors using infrared light. Most trial participants regained functional vision, reading books and recognizing signs. Researchers are now developing higher-resolution versions that could eventually provide near-normal sight.

      

      
        AI turns x-rays into time machines for arthritis care
        Researchers at the University of Surrey developed an AI that predicts what a person's knee X-ray will look like in a year, helping track osteoarthritis progression. The tool provides both a visual forecast and a risk score, offering doctors and patients a clearer understanding of the disease. Faster and more interpretable than earlier systems, it could soon expand to predict other conditions like lung or heart disease.

      

      
        How algae learned to harness the Sun without getting burned
        Under the sea, green algae have evolved a clever way to handle too much sunlight. Scientists found that a special pigment called siphonein acts like a natural sun shield, protecting the algae's delicate photosynthetic machinery from burning out. Using advanced imaging and simulations, researchers showed how siphonein helps algae safely manage excess light energy. The discovery could inspire new solar technologies that mimic nature's built-in protection systems.

      

      
        A giant wave is rippling through the Milky Way, and scientists don't know why
        Our Milky Way is far from calm -- it ripples with a colossal wave spanning tens of thousands of light-years, revealed by ESA's Gaia telescope. This wave, moving through the galaxy's disc like ripples in water, shifts stars up and down in a mesmerizing pattern. Astronomers, studying young giant and Cepheid stars, think even the galactic gas joins the motion. The origin remains mysterious, possibly from an ancient collision, but upcoming Gaia data could soon unveil the secrets of our galaxy's undula...

      

      
        Scientists stumble on a hidden quantum trick in 2D materials
        Researchers have found that 2D materials can self-form microscopic cavities that trap light and electrons, altering their quantum behavior. With a miniaturized terahertz spectroscope, the team observed standing light-matter waves without needing mirrors. This unexpected discovery offers a new method to manipulate exotic quantum states and design materials with tailored properties.

      

      
        Physicists discover strange spinning crystals that behave like living matter
        Physicists have uncovered the fascinating world of "rotating crystals" -- solids made of spinning particles that behave in strange, almost living ways. These odd materials can twist instead of stretch, shatter into fragments, and even reassemble themselves.

      

      
        Scientists create LED light that kills cancer cells without harming healthy ones
        A new light-driven cancer therapy uses LEDs and tin nanoflakes to kill tumors safely and affordably. Developed by teams in Texas and Portugal, it eliminates up to 92% of skin cancer cells without harming healthy ones.

      

      
        Einstein's overlooked idea could explain how the Universe really began
        Researchers have unveiled a new model for the universe's birth that replaces cosmic inflation with gravitational waves as the driving force behind creation. Their simulations show that gravity and quantum mechanics may alone explain the structure of the cosmos. This elegant approach challenges traditional Big Bang interpretations and revives a century-old idea rooted in Einstein's work.

      

      
        Astronomers discover a gigantic bridge of gas connecting two galaxies
        Researchers from The University of Western Australia node at the International Centre for Radio Astronomy Research (ICRAR) have uncovered a colossal bridge of neutral hydrogen gas linking two dwarf galaxies, which spans an astonishing 185,000 light-years between galaxies NGC 4532 and DDO 137, located 53 million light-years from Earth.

      

      
        A clue to ancient life? What scientists found inside Mars' frozen vortex
        Mars' north polar vortex locks its atmosphere in extreme cold and darkness, freezing out water vapor and triggering a dramatic rise in ozone. Scientists found that the lack of sunlight and moisture lets ozone build up unchecked. This discovery, made with data from ESA's and NASA's orbiters, could reveal clues about Mars' past atmospheric chemistry and potential for life.

      

      
        This tiny laser could transform how we see and sense the world
        Researchers from NTNU and EPFL have unveiled a compact, low-cost laser that outperforms current models in speed, control, and precision. Built using microchip technology, it can be mass-produced for use in everything from Lidar navigation to gas detection. The design's stability and easy frequency tuning could transform communication and sensing technologies.

      

      
        Something mysterious is lighting up the Milky Way. Could it be dark matter?
        Scientists at Johns Hopkins may be closing in on dark matter's elusive trail, uncovering a mysterious gamma ray glow at the heart of our galaxy that could signal unseen matter colliding -- or perhaps the frantic spin of dying stars. Using advanced simulations that account for the Milky Way's ancient formation, researchers found a near-perfect match between theoretical and observed gamma ray maps, tightening the link between dark matter and this puzzling energy. Yet the mystery remains: could these...

      

      
        Cheaper than lithium, just as powerful -- Sodium batteries are finally catching up
        Researchers discovered how to stabilize a high-performance sodium compound, giving sodium-based solid-state batteries the power and stability they've long lacked. The new material conducts ions far more efficiently and supports thicker, energy-dense cathodes. Because it relies on a proven technique, it's also easier to scale up for real-world use. This could bring safer, cheaper, greener batteries much closer to reality.

      

      
        Scientists 3D-print materials that stop vibrations cold
        A collaboration between the University of Michigan and AFRL has resulted in 3D-printed metamaterials that can block vibrations using complex geometries. Inspired by nature and theoretical physics, these "kagome tubes" demonstrate how geometry can yield properties that chemistry alone cannot achieve. While the innovation could reshape structural design, researchers still face challenges in balancing weight and strength while developing new testing frameworks.

      

      
        MIT finds traces of a lost world deep within planet Earth
        Researchers have discovered chemical fingerprints of Earth's earliest incarnation, preserved in ancient mantle rocks. A unique imbalance in potassium isotopes points to remnants of "proto Earth" material that survived the planet's violent formation. The study suggests the original building blocks of Earth remain hidden beneath its surface, offering a direct glimpse into our planet's ancient origins.

      

      
        Saturn's moon Titan just broke one of chemistry's oldest rules
        Scientists from NASA and Chalmers University have discovered that incompatible substances can mix on Titan's icy surface, breaking the "like dissolves like" rule of chemistry. Under ultra-cold conditions, hydrogen cyanide can form stable crystals with methane and ethane. This surprising reaction could help explain Titan's mysterious landscapes and offer clues to how life's building blocks formed.

      

      
        Rogue black hole shocks astronomers with record radio blast
        For the first time, scientists observed a black hole tearing apart a star far from its galaxy's center, producing the fastest-changing radio signals ever recorded. The event, AT 2024tvd, revealed delayed bursts of energy months after the initial destruction, hinting at mysterious, episodic black hole activity. This rare find reshapes understanding of where supermassive black holes reside and how they evolve.
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Scientists forge "superalloy" that refuses to melt | ScienceDaily
High-temperature metals are essential for powering aircraft engines, gas turbines, X-ray systems, and other advanced technologies. Among the most heat-resistant are refractory metals like tungsten, molybdenum, and chromium, all of which have melting points around or above 2,000 degrees Celsius (~3600 degrees Fahrenheit). Despite their exceptional heat tolerance, these metals pose major challenges: they are brittle at normal temperatures and quickly oxidize when exposed to oxygen, leading to failure even at 600 to 700 degrees Celsius (~1100 to 1300 degrees Fahrenheit). Because of this, they can only be used in specialized vacuum environments, such as in X-ray rotating anodes.


						
To overcome these limitations, engineers have long relied on nickel-based superalloys for parts that must withstand hot air or combustion gases. These materials are standard in gas turbines and other high-temperature systems.

"The existing superalloys are made of many different metallic elements including rarely available ones so that they combine several properties. They are ductile at room temperature, stable at high temperatures, and resistant to oxidation," explains Professor Martin Heilmaier from KIT's Institute for Applied Materials -- Materials Science and Engineering. "However -- and there is the rub -- the operating temperatures, i.e. the temperatures in which they can be used safely, are in the range up to 1,100 degrees Celsius maximum. This is too low to exploit the full potential for more efficiency in turbines or other high-temperature applications. The fact is that the efficiency in combustion processes increases with temperature."

A Chance for a Technological Leap

Recognizing this performance limit, Heilmaier's team set out to find a new solution. Within the German Research Foundation's (DFG) "Materials Compounds from Composite Materials for Applications in Extreme Conditions" (MatCom-ComMat) research training group, the team developed a novel alloy combining chromium, molybdenum, and silicon. This refractory metal-based material, in whose discovery Dr. Alexander Kauffmann, now professor at the Ruhr University Bochum, played a major role, exhibits properties never seen before.

"It is ductile at room temperature, its melting point is as high as about 2,000 degrees Celsius, and -- unlike refractory alloys known to date -- it oxidizes only slowly, even in the critical temperature range. This nurtures the vision of being able to make components suitable for operating temperatures substantially higher than 1,100 degrees Celsius. Thus, the result of our research has the potential to enable a real technological leap," says Kauffmann. This specifically remarkable as resistance to oxidation and ductility still cannot be predicted sufficiently to allow a targeted material design -- despite the great progress that has been achieved in computer-assisted materials development.

More Efficiency, Less Consumption

"In a turbine, even a temperature increase of just 100 degrees Celsius can reduce fuel consumption by about five percent," explains Heilmaier. "This is particularly relevant to aviation, as airplanes powered by electricity will hardly be suitable for long-haul flights in the next decades. Thus, a significant reduction of the fuel consumption will be a vital issue. Stationary gas turbines in power plants could also be operated with lower CO2 emissions thanks to more robust materials. In order to be able to use the alloy on an industrial level, many other development steps are necessary," says Heilmaier. "However, with our discovery in fundamental research, we have reached an important milestone. Research groups all over the world can now build on this achievement."
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Gold flakes expose the secret forces binding our world together | ScienceDaily
When dust clings to a surface or a gecko walks across a ceiling, it happens thanks to what scientists call "nature's invisible glue." Researchers at Chalmers University of Technology in Sweden have developed a fast and simple way to observe these hidden forces that hold the tiniest objects in the universe together. By combining gold, salt water, and light, they have built a special platform where these forces can actually be seen as colorful patterns.


						
In one of Chalmers' physics labs, doctoral student Michaela Hoskova demonstrates the setup. She holds a glass container filled with millions of microscopic gold flakes suspended in a salt solution. With a pipette, she places a single drop of this liquid on a gold-coated glass plate positioned under an optical microscope. Almost immediately, the gold flakes are drawn toward the surface, but they stop just short of touching it, leaving behind extremely thin gaps measured in nanometers. These tiny cavities act as miniature light traps, causing light to reflect back and forth and produce vivid colors. When illuminated by the microscope's halogen lamp and analyzed through a spectrometer, the light separates into different wavelengths. On the connected monitor, flakes shimmer and shift between hues of red, green, and gold as they move across the surface.

Studying 'nature's glue' using light trapped in tiny cavities

"What we are seeing is how fundamental forces in nature interact with each other. Through these tiny cavities, we can now measure and study the forces we call 'nature's glue' -- what binds objects together at the smallest scales. We don't need to intervene in what is happening, we just observe the natural movements of the flakes," says Michaela Hoskova, a doctoral student at the Department of Physics at Chalmers University of Technology and first author of the scientific article in the journal PNAS in which the platform is presented.

The light confined inside these nanoscopic cavities allows scientists to explore a delicate equilibrium between two competing forces: one that pulls the flakes toward the surface and another that pushes them apart. The attractive force, known as the Casimir effect, causes the gold flakes to draw closer together and toward the substrate. The opposing electrostatic force, generated by the charged particles in the salt solution, prevents them from sticking completely. When these forces reach perfect balance, a process called self-assembly occurs, creating the cavities that make this phenomenon visible.

"Forces at the nanoscale affect how different materials or structures are assembled, but we still do not fully understand all the principles that govern this complex self-assembly. If we fully understood them, we could learn to control self-assembly at the nanoscale. At the same time, we can gain insights into how the same principles govern nature on much larger scales, even how galaxies form," says Michaela Hoskova.

Gold flakes become floating sensors

The Chalmers researchers' new platform is a further development of several years of work in Professor Timur Shegai's research group at the Department of Physics. From the discovery four years ago that a pair of gold flakes creates a self-assembled resonator, researchers have now developed a method to study various fundamental forces.




The researchers believe that the platform, in which the self-assembled gold flakes act as floating sensors, could be useful in many different scientific fields such as physics, chemistry and materials science.

"The method allows us to study the charge of individual particles and the forces acting between them. Other methods for studying these forces often require sophisticated instruments which cannot provide information down to the particle level," says research leader Timur Shegai.

Can provide new knowledge on everything from medicines to biosensors

Another way to use the platform, which is important for the development of many technologies, is to gain a better understanding of how individual particles interact in liquids and either remain stable or tend to stick to each other. It can provide new insights into the pathways of medicines through the body, or how to make effective biosensors, or water filters. But it is also important for everyday products that you do not want to clump together, such as cosmetics.

"The fact that the platform allows us to study fundamental forces and material properties shows its potential as a truly promising research platform," says Timur Shegai.

In the lab, Michaela Hoskova opens a box containing a finished sample of the platform. She lifts it with tweezers and shows how easily it can be placed in the microscope. Two thin glass plates hold everything needed to study nature's invisible glue.




"What I find most exciting is that the measurement itself is so beautiful and easy. The method is simple and fast, based only on the movement of gold flakes and the interaction between light and matter," says Michaela Hoskova, zooming the microscope in on a gold flake, the colors of which immediately reveal the forces at play.

How the researchers study 'nature's invisible glue'

Gold flakes approximately 10 micrometers in size are placed in a container filled with a salt solution, i.e. water containing free ions. When a drop of the solution is placed on a glass substrate covered with gold, the flakes are naturally attracted to the substrate and nanometer-sized cavities (100-200 nanometers) appear. Self-assembly occurs as a result of a delicate balance between two forces: the Casimir force, a directly measurable quantum effect that causes objects to be attracted to each other, and the electrostatic force that arises between charged surfaces in a salt solution.

When a simple halogen lamp illuminates the tiny cavities, the light inside is captured as if in a trap. This allows the researchers to study the light more closely using an optical microscope connected to a spectrometer. The spectrometer separates the wavelengths of the light so that different colors can be identified. By varying the salinity of the solution and monitoring how the flakes change their distance to the substrate, it is possible to study and measure the fundamental forces at play. To prevent the saline solution with the gold flakes from evaporating, the drop of gold flakes and saline are sealed and then covered with another glass plate.

The platform was developed at Chalmers' Nanofabrication Laboratory, Myfab Chalmers, and at the Chalmers Materials Analysis Laboratory (CMAL).

More about the research

The scientific article Casimir self-assembly:A platform for measuring nanoscale surface interactions in liquids has been published in PNAS (Proceedings of the National Academy of Sciences). It was written by Michaela Hoskova, Oleg V. Kotov, Betul Kucukoz and Timur Shegai at the Department of Physics, Chalmers University of Technology, Sweden, and Catherine J. Murphy at the Department of Chemistry, University of Illinois, USA.

The research was funded by the Swedish Research Council, the Knut and Alice Wallenberg Foundation, the Vinnova Centre 2D-Tech and Chalmers University of Technology's Nano Area of Advance.
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Dark matter might not be invisible after all. It could leave a hidden glow | ScienceDaily
Dark matter, the mysterious substance thought to make up most of the Universe, might not be completely invisible after all. A new study suggests it could leave behind a faint red or blue "fingerprint" in light that passes through regions filled with it.


						
Researchers at the University of York propose that light could subtly change color when it encounters dark matter, offering a potential method for detecting it directly. This finding challenges the long-standing belief that dark matter and light do not interact in any measurable way.

Rethinking an "Invisible" Force

Until now, dark matter has been known only through its gravitational influence, which holds galaxies together and shapes their structure. Because it neither emits nor reflects light, scientists have traditionally assumed it cannot be detected through optical means.

The new work, however, suggests this view might be incomplete. According to the York team, light traveling through space could acquire a slight red or blue tint depending on the kind of dark matter it encounters. Detecting these subtle variations could open a new window into studying the unseen material that dominates the cosmos.

A "Six Handshake Rule" for Particles

The research is based on a concept similar to the "six handshake rule." This is the idea that any two people are connected by a short chain of acquaintances. The scientists suggest that something comparable might occur among subatomic particles.




Even if dark matter does not interact directly with light, it could still affect it indirectly through other particles. Certain dark matter candidates, called Weakly Interacting Massive Particles (WIMPs), might influence light by connecting through a chain of intermediate particles such as the Higgs boson and the top quark.

Traces of Color in the Darkness

Dr. Mikhail Bashkanov, from the University of York's School of Physics, Engineering and Technology, explained: "It's a fairly unusual question to ask in the scientific world, because most researchers would agree that dark matter is dark, but we have shown that even dark matter that is the darkest kind imaginable -- it could still have a kind of color signature.

He added: "It's a fascinating idea, and what is even more exciting is that, under certain conditions, this 'color' might actually be detectable. With the right kind of next-generation telescopes, we could measure it. That means astronomy could tell us something completely new about the nature of dark matter, making the search for it much simpler."

A New Direction for Dark Matter Detection

The study describes how these indirect interactions could be tested in upcoming experiments, allowing scientists to eliminate certain dark matter models while refining others. The team also emphasizes the importance of incorporating these findings into the design of future telescopes.

Dark matter remains one of physics' greatest mysteries, revealing itself only through its gravitational pull. Confirming these results could provide an entirely new approach to detecting it and deepen our understanding of how the Universe is held together.

Dr. Bashkanov said: "Right now, scientists are spending billions building different experiments -- some to find WIMPs, others to look for axions or dark photons. Our results show we can narrow down where and how we should look in the sky, potentially saving time and helping to focus those efforts."

The study was published in the journal Physics Letters B.
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Stanford's tiny eye chip helps the blind see again | ScienceDaily
A tiny wireless chip placed at the back of the eye, combined with a pair of advanced smart glasses, has partially restored vision to people suffering from an advanced form of age-related macular degeneration. In a clinical study led by Stanford Medicine and international collaborators, 27 of the 32 participants regained the ability to read within a year of receiving the implant.


						
With the help of digital features such as adjustable zoom and enhanced contrast, some participants achieved visual sharpness comparable to 20/42 vision.

The study's findings were published on Oct. 20 in the New England Journal of Medicine.

A Milestone in Restoring Functional Vision

The implant, named PRIMA and developed at Stanford Medicine, is the first prosthetic eye device to restore usable vision to individuals with otherwise untreatable vision loss. The technology enables patients to recognize shapes and patterns, a level of vision known as form vision.

"All previous attempts to provide vision with prosthetic devices resulted in basically light sensitivity, not really form vision," said Daniel Palanker, PhD, a professor of ophthalmology and a co-senior author of the paper. "We are the first to provide form vision."

The research was co-led by Jose-Alain Sahel, MD, professor of ophthalmology at the University of Pittsburgh School of Medicine, with Frank Holz, MD, of the University of Bonn in Germany, serving as lead author.




How the PRIMA System Works

The system includes two main parts: a small camera attached to a pair of glasses and a wireless chip implanted in the retina. The camera captures visual information and projects it through infrared light to the implant, which converts it into electrical signals. These signals substitute for the damaged photoreceptors that normally detect light and send visual data to the brain.

The PRIMA project represents decades of scientific effort, involving numerous prototypes, animal testing, and an initial human trial.

Palanker first conceived the idea two decades ago while working with ophthalmic lasers to treat eye disorders. "I realized we should use the fact that the eye is transparent and deliver information by light," he said.

"The device we imagined in 2005 now works in patients remarkably well."

Replacing Lost Photoreceptors

Participants in the latest trial had an advanced stage of age-related macular degeneration known as geographic atrophy, which progressively destroys central vision. This condition affects over 5 million people worldwide and is the leading cause of irreversible blindness among older adults.




In macular degeneration, the light-sensitive photoreceptor cells in the central retina deteriorate, leaving only limited peripheral vision. However, many of the retinal neurons that process visual information remain intact, and PRIMA capitalizes on these surviving structures.

The implant, measuring just 2 by 2 millimeters, is placed in the area of the retina where photoreceptors have been lost. Unlike natural photoreceptors that respond to visible light, the chip detects infrared light emitted from the glasses.

"The projection is done by infrared because we want to make sure it's invisible to the remaining photoreceptors outside the implant," Palanker said.

Combining Natural and Artificial Vision

This design allows patients to use both their natural peripheral vision and the new prosthetic central vision simultaneously, improving their ability to orient themselves and move around.

"The fact that they see simultaneously prosthetic and peripheral vision is important because they can merge and use vision to its fullest," Palanker said.

Since the implant is photovoltaic -- relying solely on light to generate electrical current -- it operates wirelessly and can be safely placed beneath the retina. Earlier versions of artificial eye devices required external power sources and cables that extended outside the eye.

Reading Again

The new trial included 38 patients older than 60 who had geographic atrophy due to age-related macular degeneration and worse than 20/320 vision in at least one eye.

Four to five weeks after implantation of the chip in one eye, patients began using the glasses. Though some patients could make out patterns immediately, all patients' visual acuity improved over months of training.

"It may take several months of training to reach top performance -- which is similar to what cochlear implants require to master prosthetic hearing," Palanker said.

Of the 32 patients who completed the one-year trial, 27 could read and 26 demonstrated clinically meaningful improvement in visual acuity, which was defined as the ability to read at least two additional lines on a standard eye chart. On average, participants' visual acuity improved by 5 lines; one improved by 12 lines.

The participants used the prosthesis in their daily lives to read books, food labels and subway signs. The glasses allowed them to adjust contrast and brightness and magnify up to 12 times. Two-thirds reported medium to high user satisfaction with the device.

Nineteen participants experienced side effects, including ocular hypertension (high pressure in the eye), tears in the peripheral retina and subretinal hemorrhage (blood collecting under the retina). None were life-threatening, and almost all resolved within two months.

Future Visions

For now, the PRIMA device provides only black-and-white vision, with no shades in between, but Palanker is developing software that will soon enable the full range of grayscale.

"Number one on the patients' wish list is reading, but number two, very close behind, is face recognition," he said. "And face recognition requires grayscale."

He is also engineering chips that will offer higher resolution vision. Resolution is limited by the size of pixels on the chip. Currently, the pixels are 100 microns wide, with 378 pixels on each chip. The new version, already tested in rats, may have pixels as small as 20 microns wide, with 10,000 pixels on each chip.

Palanker also wants to test the device for other types of blindness caused by lost photoreceptors.

"This is the first version of the chip, and resolution is relatively low," he said. "The next generation of the chip, with smaller pixels, will have better resolution and be paired with sleeker-looking glasses."

A chip with 20-micron pixels could give a patient 20/80 vision, Palanker said. "But with electronic zoom, they could get close to 20/20."

Researchers from the University of Bonn, Germany; Hopital Fondation A. de Rothschild, France; Moorfields Eye Hospital and University College London; Ludwigshafen Academic Teaching Hospital; University of Rome Tor Vergata; Medical Center Schleswig-Holstein, University of Lubeck; L'Hopital Universitaire de la Croix-Rousse and Universite Claude Bernard Lyon 1; Azienda Ospedaliera San Giovanni Addolorata; Centre Monticelli Paradis and L'Universite d'Aix-Marseille; Intercommunal Hospital of Creteil and Henri Mondor Hospital; Knappschaft Hospital Saar; Nantes University; University Eye Hospital Tubingen; University of Munster Medical Center; Bordeaux University Hospital; Hopital National des 15-20; Erasmus University Medical Center; University of Ulm; Science Corp.; University of California, San Francisco; University of Washington; University of Pittsburgh School of Medicine; and Sorbonne Universite contributed to the study.

The study was supported by funding from Science Corp., the National Institute for Health and Care Research, Moorfields Eye Hospital National Health Service Foundation Trust, and University College London Institute of Ophthalmology.
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AI turns x-rays into time machines for arthritis care | ScienceDaily
A new artificial intelligence system developed by researchers at the University of Surrey can forecast what a patient's knee X-ray might look like one year in the future. This breakthrough could reshape how millions of people living with osteoarthritis understand and manage their condition.


						
The research, presented at the International Conference on Medical Image Computing and Computer Assisted Intervention (MICCAI 2025), describes a powerful AI model capable of generating realistic "future" X-rays along with a personalized risk score that estimates disease progression. Together, these outputs give doctors and patients a visual roadmap of how osteoarthritis may evolve over time.

A Major Step Forward in Predicting Osteoarthritis Progression

Osteoarthritis, a degenerative joint disorder that affects more than 500 million people globally, is the leading cause of disability among older adults. The Surrey system was trained on nearly 50,000 knee X-rays from about 5,000 patients, making it one of the largest datasets of its kind. It can predict disease progression roughly nine times faster than similar AI tools and operates with greater efficiency and accuracy. Researchers believe this combination of speed and precision could help integrate the technology into clinical practice more quickly.

David Butler, the study's lead author from the University of Surrey's Centre for Vision, Speech and Signal Processing (CVSSP) and the Institute for People-Centred AI, explained:

"We're used to medical AI tools that give a number or a prediction, but not much explanation. Our system not only predicts the likelihood of your knee getting worse -- it actually shows you a realistic image of what that future knee could look like. Seeing the two X-rays side by side -- one from today and one for next year -- is a powerful motivator. It helps doctors act sooner and gives patients a clearer picture of why sticking to their treatment plan or making lifestyle changes really matters. We think this can be a turning point in how we communicate risk and improve osteoarthritic knee care and other related conditions."

How the System Visualizes Change

At the core of the new system is an advanced generative model known as a diffusion model. It creates a "future" version of a patient's X-ray and identifies 16 key points in the joint to highlight areas being tracked for potential changes. This feature enhances transparency by showing clinicians exactly which parts of the knee the AI is monitoring, helping build confidence and understanding in its predictions.




The Surrey team believes their approach could be adapted for other chronic diseases. Similar AI tools might one day predict lung damage in smokers or track the progression of heart disease, providing the same kind of visual insights and early warning that this system offers for osteoarthritis. Researchers are now seeking collaborations to bring the technology into hospitals and everyday healthcare use.

Greater Transparency and Early Intervention

Gustavo Carneiro, Professor of AI and Machine Learning at Surrey's Centre for Vision, Speech and Signal Processing (CVSSP), said:

"Earlier AI systems could estimate the risk of osteoarthritis progression, but they were often slow, opaque and limited to numbers rather than clear images. Our approach takes a big step forward by generating realistic future X-rays quickly and by pinpointing the areas of the joint most likely to change. That extra visibility helps clinicians identify high-risk patients sooner and personalize their care in ways that were not previously practical."
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How algae learned to harness the Sun without getting burned | ScienceDaily
A day of strong sunlight can spoil more than just a beach outing -- it can also harm the process of photosynthesis, the way plants and other organisms convert sunlight into energy. Underwater, however, certain algae have evolved a unique way to stay protected. Researchers from Osaka Metropolitan University and their collaborators discovered that a pigment known as siphonein helps marine green algae continue photosynthesizing efficiently, even under intense light.


						
Protecting the Machinery of Photosynthesis

Photosynthetic organisms use complex molecular systems called light-harvesting complexes (LHCs) to absorb sunlight and convert it into usable energy. When chlorophyll, the green pigment central to photosynthesis, absorbs light, it becomes excited and passes that energy to reaction centers that fuel chemical processes. Under too much light, though, chlorophyll can enter a dangerous "triplet" state, producing reactive oxygen molecules that can damage cells.

"Organisms use carotenoids to quickly dissipate excess energy, or quench these triplet states, through a process called triplet-triplet energy transfer (TTET)," said Ritsuko Fujii, lead author and associate professor at the Graduate School of Science and Research Center for Artificial Photosynthesis at Osaka Metropolitan University.

Until recently, the exact details of how this protective process works were not well understood.

A Closer Look at Codium fragile

To investigate, the research team turned to Codium fragile, a type of marine green alga. Like land plants, it has a light-harvesting antenna complex called LHCII, but it also contains rare carotenoids such as siphonein and siphonaxanthin. These pigments allow the algae to use green light -- common in underwater environments -- for photosynthesis.




"The key to the quenching mechanism lies in how quickly and efficiently the triplet states can be deactivated," said Alessandro Agostini, researcher at the University of Padua, Italy and co-lead author of the study.

The researchers used electron paramagnetic resonance (EPR) spectroscopy, a technique that directly measures triplet excited states, to compare spinach with Codium fragile. In spinach, traces of harmful chlorophyll triplet states remained. But in Codium fragile, those signals disappeared entirely, showing that its carotenoids successfully neutralize the damaging energy.

"Our research has revealed that the antenna structure of photosynthetic green algae has an excellent photoprotective function," Agostini said.

How Siphonein Shields Algae From Sun Damage

By combining EPR data with quantum chemical simulations, the researchers identified siphonein, located at a critical binding site in the LHCII complex, as the key pigment responsible for this defense. They also revealed how its molecular structure and positioning make it especially effective at dispersing excess energy.

These findings show that marine algae have evolved specialized pigments not only to absorb the blue-green light available underwater but also to withstand the damaging effects of intense sunlight.




From Ocean Discovery to Solar Innovation

Beyond improving our understanding of photosynthesis, this research could influence the design of bio-inspired solar technologies that protect themselves from light damage. Such systems might lead to more durable and efficient renewable energy solutions.

"We hope to further clarify the structural characteristics of carotenoids that increase quenching efficiency, ultimately enabling the molecular design of pigments that optimize photosynthetic antennae," Fujii said.

The study was published in Cell Reports Physical Science.
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A giant wave is rippling through the Milky Way, and scientists don't know why | ScienceDaily
Our Milky Way is constantly in motion: it spins, it tilts, and, as new observations reveal, it ripples. Data collected by the European Space Agency's Gaia space telescope show that our galaxy is not only rotating and wobbling but also sending out a vast wave that travels outward from its center.


						
For about a century, astronomers have known that the Milky Way's stars orbit its core, and Gaia has precisely tracked their speeds and trajectories. Since the 1950s, scientists have also recognized that the galactic disc is not flat but warped. Then in 2020, Gaia uncovered that this warped disc slowly oscillates over time, similar to the motion of a spinning top.

Now, researchers have identified an enormous wave that moves through the Milky Way, influencing stars tens of thousands of light-years from the Sun. The phenomenon is like a rock dropped into a pond, where the resulting ripples spread outward -- only here, the "ripples" are made of stars, stretching across the galaxy's outer regions.

The newly revealed wave is illustrated in the figure above. Thousands of bright stars, shown in red and blue, are overlaid on Gaia's detailed map of the Milky Way.

In the image on the left, we see our galaxy from a top-down perspective. The right panel shows a side view, cutting vertically through the galactic plane. From this angle, the left portion of the galaxy curves upward while the right side bends downward (this is the warp of the disc). The red and blue regions mark the newly discovered wave: red areas indicate stars located above the warped plane, while blue areas show stars lying below it.

Although no spacecraft can venture beyond the galaxy, Gaia's remarkably precise measurements -- covering all three spatial dimensions (3D) and three components of motion (toward and away from us, and across the sky) -- allow scientists to construct these top-down and edge-on views of the Milky Way.

These maps reveal that the wave extends over a vast section of the disc, affecting stars located about 30,000 to 65,000 light-years from the galactic center (the Milky Way itself measures about 100,000 light-years across).




"What makes this even more compelling is our ability, thanks to Gaia, to also measure the motions of stars within the galactic disc," says Eloisa Poggio who is an astronomer at the Istituto Nazionale di Astrofisica (INAF) in Italy, and led the team of scientists that discovered the wave.

"The intriguing part is not only the visual appearance of the wave structure in 3D space, but also its wave-like behavior when we analyze the motions of the stars within it."

In the edge-on view of the Milky Way linked below ("The Milky Way's great wave in motion"), white arrows show how the stars move. The vertical motion of the stars (represented by these arrows) is slightly shifted sideways compared to the pattern of their positions (shown by the red and blue colors).

"This observed behavior is consistent with what we would expect from a wave," Eloisa explains.

She compares the phenomenon to a stadium crowd performing a wave. If we could freeze that moment in time, some people would be standing upright, others would just have sat down (after the wave passed), and some would be about to stand (as the wave approaches). Galactic timescales are far longer, but the principle is similar.

In this comparison, the people standing upright correspond to the red regions in Gaia's maps, while those about to rise -- moving upward with the greatest vertical speed -- are represented by the longest white arrows pointing up, just ahead of the wave's crest.




Eloisa and her team detected this remarkable motion by carefully studying young giant stars and Cepheid stars, both of which vary in brightness in predictable ways that make them easy for Gaia to observe across large distances.

Because these stars seem to move with the wave, the researchers suspect that gas in the galactic disc may also participate in this large-scale motion. Newly formed stars could retain information from the gas they were born from, preserving a kind of "memory" of the wave.

The cause of the galaxy's vast oscillations is still uncertain. One possibility is that the Milky Way experienced a past encounter or collision with a smaller, dwarf galaxy, but further analysis is needed to confirm this.

This newly found "great wave" might also have some link to a smaller undulating structure known as the Radcliffe Wave, which lies roughly 500 light-years from the Sun and extends about 9,000 light-years across.

"However, the Radcliffe Wave is a much smaller filament, and located in a different portion of the galaxy's disc compared to the wave studied in our work (much closer to the Sun than the great wave). The two waves may or may not be related. That's why we would like to do more research," Eloisa adds.

"The upcoming fourth data release from Gaia will include even better positions and motions for Milky Way stars, including variable stars like Cepheids. This will help scientists to make even better maps, and thereby advance our understanding of these characteristic features in our home galaxy," says Johannes Sahlmann, ESA's Gaia Project Scientist.
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Scientists stumble on a hidden quantum trick in 2D materials | ScienceDaily
When arranged in just the right ways, two-dimensional materials can display unusual and valuable quantum effects such as superconductivity and exotic types of magnetism. Understanding why these effects arise, and how to control them, remains one of the biggest challenges for physicists and engineers. A new study published in Nature Physics has uncovered a previously unseen property that may explain how these mysterious quantum phases form and evolve.


						
Using a novel terahertz (THz) spectroscopy method, researchers found that thin stacks of 2D materials -- commonly used in laboratories worldwide -- can naturally create what are called cavities. These tiny spaces confine both light and electrons into even smaller regions, significantly altering their interactions and behavior.

"We've uncovered a hidden layer of control in quantum materials and opened a path to shaping light-matter interactions in ways that could help us both understand exotic phases of matter and ultimately harness them for future quantum technologies," said James McIver, assistant professor of physics at Columbia and lead author of the paper.

The work traces its origins to Hamburg, where McIver led a research group at the Max Planck Institute for the Structure and Dynamics of Matter (MPSD). The institute is part of the Max Planck-New York Center on Nonequilibrium Quantum Phenomena, a collaboration among MPSD, Columbia, the Flatiron Institute, and Cornell University. Researchers at the Center study how stable physical systems respond when pushed away from equilibrium.

McIver's team explores these questions through light. "2D materials, with their fascinating macroscopic properties, often behave like black boxes. By shining light on them, we can literally shed light on the hidden behavior of their electrons, revealing details that would otherwise remain unseen," said Gunda Kipp, a PhD student at MPSD and first author of the paper. One obstacle, however, is that the wavelengths of light needed to probe 2D materials are far larger than the materials themselves, which are thinner than a human hair.

To overcome this scale mismatch, the researchers developed a chip-sized spectroscope that compresses THz light -- the range where many quantum effects occur -- from about 1 millimeter down to just 3 micrometers. This compact design made it possible to directly observe how electrons move within 2D materials. They first tested their approach using graphene, a well-known form of carbon, to measure its optical conductivity.

What they found was unexpected: distinct standing waves.




"Light can couple to electrons to form hybrid light-matter quasiparticles. These quasiparticles move as waves and, under certain conditions, they can become confined, much like the standing wave on a guitar string that produces a distinct note," explained MPSD postdoctoral fellow and co-first-author Hope Bretscher.

In a guitar, the string's fixed ends define where the wave can form. Pressing a finger on the string shortens the wave, changing the pitch of the note. In optics, a similar process occurs when two mirrors trap light between them, creating a standing wave inside what scientists call a cavity. When a material is placed inside that cavity, the trapped light can repeatedly interact with it, altering its electronic properties.

However, the researchers discovered that mirrors might not even be necessary.

"We found that the material's own edges already act as mirrors," said Kipp. With their THz spectroscope, they observed that excited streams of electrons reflect off the edges to form a type of hybrid light-matter quasiparticle called a plasmon polariton.

The McIver lab studied a device made up of multiple layers, each of which can act as a cavity separated by a few tens of nanometers. The plasmons that form in each layer can, in turn, interact -- often strongly. "It's like connecting two guitar strings; once linked, the note changes," said Bretscher. "In our case, it changes drastically."

The next step was to understand what determines the frequencies of these quasiparticles and how tightly light and matter couple together. "With co-author and MPSD postdoctoral fellow Marios Michael, we developed an analytical theory that only needed a handful of geometric sample parameters to match the observations of our experiments," said Kipp. "With just a click of a button, our theory can extract the properties of a material and will help us design and tailor future samples to obtain specific properties. For example, by tracking resonances as functions of carrier density, temperature, or magnetic field, we may uncover the mechanisms driving different quantum phases."

While this study focused on plasmons, the new chip-scale THz spectroscope could detect other types of quasiparticles oscillating in many different 2D materials. The team is already testing new samples in both Hamburg and New York.

"This whole project was a bit of a serendipitous discovery. We didn't expect to see these cavity effects, but we're excited to use them to manipulate phenomena in quantum materials going forward," said Bretscher. "And now that we have a technique to see them, we're intrigued to learn how they might be affecting other materials and phases."
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Physicists discover strange spinning crystals that behave like living matter | ScienceDaily
It may sound unbelievable, but crystals made of rotating particles are real. A group of physicists from Aachen, Dusseldorf, Mainz, and Wayne State University (Detroit, USA) has explored these unusual materials and their remarkable behavior. These crystals can easily split into separate fragments, form unusual grain boundaries, and display controllable structural defects. In a study published in the Proceedings of the National Academy of Sciences (PNAS), the researchers present a broad theoretical framework that can predict several new properties of these so-called "transverse interaction" systems.


						
Rotating Systems in Nature and Technology

"Transverse forces" can appear not only in engineered materials, such as certain magnetic solids, but also in biological systems. In an experiment at the Massachusetts Institute of Technology (MIT), researchers observed that groups of starfish embryos, through their swimming motions, influenced each other's movement in a way that caused them to rotate around one another. The biological function of this coordinated motion remains unclear, but it shares the same fundamental feature found in these synthetic systems: interacting, rotating objects.

Professor Dr. Hartmut Lowen from the Institute of Theoretical Physics II at Heinrich Heine University Dusseldorf (HHU) explains: "A system of many rotating constituent elements exhibits a qualitatively new behavior that is non-intuitive: At high concentrations, these objects form a solid body of rotors, which possess 'odd' material properties."

One such property is known as "odd elasticity." Normally, when a material is pulled, it stretches along the direction of the force. In contrast, an odd elastic material does not stretch -- it twists instead.

Twisting, Breaking, and Reforming

This kind of "odd" solid can even disintegrate on its own. When the rotating building blocks rub together strongly enough, the solid can fragment into many smaller spinning crystallites. Even more surprisingly, these fragments can later reassemble themselves into a coherent structure once again.




A research team led by Professor Dr. Zhi-Feng Huang from Wayne State University and Professor Lowen developed a multiscale theoretical model to describe the behavior of these odd crystals. Using this model, they performed simulations that revealed unexpected patterns and possible technological uses for these rotating materials.

Reversing the Rules of Crystal Growth

The team found that large crystals governed by transverse interactions tend to break down into smaller spinning units, while smaller crystals grow until reaching a specific critical size. This outcome runs counter to conventional crystal growth, where materials typically expand steadily under favorable conditions.

Professor Huang explains:"We have discovered a fundamental property of nature underlying this process which determines the relation between the size of the critical fragments and their rotation speed."

Study co-author Professor Dr. Raphael Wittkowski of the DWI -- Leibniz Institute for Interactive Materials and of RWTH Aachen University, adds: "We furthermore demonstrated how defects in the crystals exhibit dynamics of their own. The formation of such defects can be influenced from outside, which allows properties of the crystals to be specifically controlled with a view to usage applications."

"Our far-reaching theory encompasses all systems evidencing such transverse interactions. Conceivable applications range from colloid research to biology," declares co-author Dr. Michael te Vrugt, Assistant Professor at the University of Mainz.




Professor Lowen adds: "The model calculations indicate concrete application potential. The novel elastic properties of these new crystals could be exploited to invent new technical switching elements, for example."

Central vs. Transverse Forces

In physics, interactions such as gravity and the Coulomb force are known as central forces because they act along the line connecting the centers of two bodies. These forces cause objects to move toward or away from each other.

By contrast, transverse interactions are a recently discovered class of forces that act perpendicular to that central axis. This unusual alignment causes the bodies to start rotating around one another spontaneously -- a dynamic at the heart of these newly discovered rotating crystals.
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Scientists create LED light that kills cancer cells without harming healthy ones | ScienceDaily
Scientists have developed a promising cancer therapy that uses LED light and ultra-thin flakes of tin to eliminate cancer cells while protecting healthy tissue. Unlike traditional chemotherapy and other invasive treatments, this new method avoids the painful side effects patients often endure.


						
The breakthrough comes from a partnership between The University of Texas at Austin and the University of Porto in Portugal, made possible through the UT Austin Portugal Program. The collaboration aims to make light-based cancer therapies more accessible and affordable. Current versions of these treatments rely on expensive materials, specialized lab setups, and powerful lasers that can sometimes damage surrounding tissue. By switching to LEDs and introducing tin-based "SnOx nanoflakes" ("Sn" is the chemical symbol for tin), the researchers have created a safer and potentially low-cost alternative.

LED Light and Nanoflakes Team Up Against Cancer

"Our goal was to create a treatment that is not only effective but also safe and accessible," said Jean Anne Incorvia, a professor in the Cockrell School of Engineering's Chandra Family Department of Electrical and Computer Engineering and one of the leaders on the project. "With the combination of LED light and SnOx nanoflakes, we've developed a method to precisely target cancer cells while leaving healthy cells untouched."

In a recent study published in ACS Nano, the approach proved highly effective against both colorectal and skin cancer cells. After only 30 minutes of exposure, the LED-driven treatment destroyed up to 92% of skin cancer cells and 50% of colorectal cancer cells, while leaving healthy human skin cells unharmed. The results highlight the therapy's precision and safety.

A Safer Alternative to Conventional Cancer Treatments

Cancer remains the second-leading cause of death worldwide, and many existing treatments come with severe side effects. Scientists across the globe are exploring new methods to make therapies safer and more targeted. One of the most promising is near-infrared photothermal therapy, which uses light to heat and destroy cancer cells without the need for surgery or toxic drugs. This principle forms the foundation of the UT Austin-Portugal team's research.




Having shown strong early results, the researchers are now focused on understanding how light and heat interact in the process and on testing other materials that might enhance the treatment. They also plan to design practical medical devices that can deliver the therapy directly to patients.

Bringing Light-Based Cancer Care to Patients

"Our ultimate goal is to make this technology available to patients everywhere, especially places where access to specialized equipment is limited, with fewer side effects and lower cost," said Artur Pinto, a researcher at the Faculty of Engineering of the University of Porto and lead researcher of the project in Portugal. "For skin cancers in particular, we envision that one day, treatment could move from the hospital to the patient's home. A portable device could be placed on the skin after surgery to irradiate and destroy any remaining cancer cells, reducing the risk of recurrence."

Incorvia and Pinto first teamed up through the UT Austin Portugal Program in 2021. Since then, they have exchanged visits between Texas and Portugal and combined their expertise to explore how two-dimensional materials can be used to advance cancer therapies.

Expanding the Research Frontier

Building on their success, the team recently received additional funding through the UT Austin Portugal Program to create an implant for breast cancer patients using the same LED and nanoflake technology. Their continued collaboration could pave the way for more personalized, affordable, and pain-free cancer treatments in the near future.

Other co-authors of the article are: Ph.D. student Hui-Ping Chang (led development of the nanoflakes) and undergraduate student Eva Nance of The University of Texas at Austin; Filipa A.L.S. Silva (performed biological characterization), Susana G. Santos (supervised the work) and professor Fernao Magalhaes (contributed to securing funding) of Faculty of Engineering of the University of Porto; and Jose R. Fernandes of the University of Tras-os-Montes and Alto Douro, who developed the LED systems.

The UT Austin Portugal Program is a long-standing science and technology partnership between UT and the Portuguese Foundation of Science and Technology (FCT). Portugal has similar partnerships with two other U.S. universities -- the Massachusetts Institute of Technology and Carnegie Mellon University -- and its 17-year collaboration with UT was recently renewed for another five years.
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Einstein's overlooked idea could explain how the Universe really began | ScienceDaily
How did the universe come into existence, and what early processes shaped everything that followed? A new study published in Physical Review Research takes aim at this fundamental question. Scientists from Spain and Italy have introduced a model that reimagines what happened moments after the universe was born. Their approach could upend long-standing ideas about the forces and events that governed the universe's earliest evolution.


						
To explore these beginnings, the researchers ran advanced computer simulations that question the traditional "inflation" theory. According to that theory, the universe expanded at an extraordinary rate within a tiny fraction of a second after it came into existence. The inflation model relies on several interconnected variables, all of which must align to make the theory work.

The newly proposed model offers a simpler explanation. It suggests that gravitational waves -- predicted by general relativity -- may be the true driving force behind the universe's formation, giving rise to galaxies, stars, planets, and ultimately life on Earth. The researchers link this idea to a mathematical construct known as De Sitter space, named for Dutch mathematician Willem De Sitter, who collaborated with Albert Einstein in the 1920s on understanding the structure of the cosmos.

"For decades, we have tried to understand the early moments of the Universe using models based on elements we have never observed," said Dr. Raul Jimenez, who studies experimental sciences & mathematics at ICREA in Spain and is a co-author on the study. "What makes this proposal exciting is its simplicity and verifiability. We are not adding speculative elements but rather demonstrating that gravity and quantum mechanics may be sufficient to explain how the structure of the cosmos came into being."

The concept of gravitational waves dates back to 1893 and 1905, when Oliver Heaviside and Henri Poincare first proposed related ideas. Albert Einstein expanded on this in 1916, describing gravitational waves as ripples in the fabric of space-time in his general theory of relativity. These waves can originate from powerful cosmic events such as supernovae, merging black holes, and colliding neutron stars. Because they are incredibly faint, detecting them requires highly sensitive instruments. It was not until September 2015 that scientists at the Laser Interferometer Gravitational-Wave Observatory (LIGO), with facilities in Washington and Louisiana, achieved the first confirmed detection.

The birth of the universe continues to be one of science's greatest puzzles. The Big Bang theory remains the prevailing explanation, yet many questions persist -- especially about what might have occurred before that explosive beginning.

Carl Sagan once reflected on humanity's deep connection to the cosmos, saying, "The cosmos is within us. We are made of star-stuff. We are a way for the universe to know itself."

We may never know exactly how the universe began and the processes responsible for you reading this article right now. But like the simplicity this study presents, perhaps this study is simply a way for us to know the universe itself a little bit better.




What new discoveries about the origins of the universe will researchers make in the coming years and decades? Only time will tell, and this is why we science!

As always, keep doing science & keep looking up!

Adapted from an article originally published on Universe Today.
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Astronomers discover a gigantic bridge of gas connecting two galaxies | ScienceDaily
Scientists at The University of Western Australia's node of the International Centre for Radio Astronomy Research (ICRAR) have made a remarkable discovery: a massive structure stretching about 185,000 light-years between two galaxies, NGC 4532 and DDO 137, located some 53 million light-years from Earth.


						
According to a study published in the Monthly Notices of the Royal Astronomical Society, the team also detected a huge tail of gas extending another 1.6 million light-years beyond the bridge, making it the largest feature of its kind ever recorded.

Lead researcher Professor Lister Staveley-Smith from ICRAR UWA explained that the finding provides an important new insight into how galaxies influence each other.

"Our modeling showed that the tidal forces acting between these galaxies, alongside their proximity to the massive Virgo cluster of galaxies, played a crucial role in the gas dynamics we observed," Professor Staveley-Smith said.

He added that as the galaxies orbited one another and moved toward the superheated gas cloud surrounding the Virgo cluster, which reaches temperatures about 200 times hotter than the Sun's surface, they experienced "ram pressure." This effect stripped gas from the galaxies and heated it as they passed through the dense environment.

"The process is akin to atmospheric burn-up when a satellite re-enters the Earth's upper atmosphere, but has extended over a period of a billion years," he said.

"The density of electrons and the speed at which galaxies are falling into the hot gas cloud are enough to explain why so much gas has been pulled away from the galaxies and into the bridge and surrounding areas."

The discovery was made as part of the Widefield ASKAP L-band Legacy All-sky Survey (WALLABY), a large-scale project that maps hydrogen gas throughout the Universe using the ASKAP radio telescope, owned and operated by CSIRO, Australia's national science agency.




Co-author Professor Kenji Bekki of ICRAR UWA said the team identified the enormous gas structures through high-resolution observations of neutral hydrogen, a key ingredient in star formation.

"Neutral hydrogen plays a crucial role in the formation of stars, making this finding fundamental to understanding how galaxies interact and evolve, particularly in dense environments," Professor Bekki said.

Professor Staveley-Smith said the system had strong similarities with our own Milky Way and Magellanic System, providing a unique opportunity to study such interactions in detail.

"Understanding these gas bridges and their dynamics provides critical insights into how galaxies evolve over time, how galactic gas is redistributed, and the varying conditions under which galaxies may or may not form stars," he said.

"This contributes to our broader understanding of the most massive structures in the Universe and their life cycles, which helps us grasp more about their vast complexities and history of star formation."
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A clue to ancient life? What scientists found inside Mars' frozen vortex | ScienceDaily
Scientists have recently captured a rare look at the harsh winter conditions swirling above Mars' north pole. Inside the planet's polar vortex, temperatures drop dramatically -- much colder than the air outside -- and the continuous darkness of the long Martian winter allows ozone levels in the atmosphere to rise sharply.


						
"The atmosphere inside the polar vortex, from near the surface to about 30 kilometers high, is characterized by extreme cold temperatures, about 40 degrees Celsius colder than outside the vortex," said Dr. Kevin Olsen of the University of Oxford, who presented the results at the EPSC-DPS2025 Joint Meeting in Helsinki.

At these extreme lows, the small amount of water vapor in Mars' atmosphere freezes and settles onto the polar ice cap. This change has a striking effect on ozone levels. Normally, ozone is destroyed when it reacts with molecules formed as ultraviolet sunlight breaks apart water vapor. But when the vapor freezes out completely, those reactions stop. With nothing left to break it down, ozone begins to build up inside the vortex.

"Ozone is a very important gas on Mars -- it's a very reactive form of oxygen and tells us how fast chemistry is happening in the atmosphere," said Olsen. "By understanding how much ozone there is and how variable it is, we know more about how the atmosphere changed over time, and even whether Mars once had a protective ozone layer like on Earth."

The European Space Agency's ExoMars Rosalind Franklin rover, scheduled to launch in 2028, will search for traces of ancient life on the planet. If Mars once had an ozone layer shielding its surface from ultraviolet radiation, that protective barrier could have made it far more hospitable to life billions of years ago.

How Mars' Polar Vortex Forms

Mars' polar vortex develops as part of its seasonal cycle, driven by the planet's 25.2-degree axial tilt. Like Earth, the Red Planet experiences seasonal shifts, and as northern summer ends, a swirling vortex forms above the pole and lingers until spring.




On Earth, the polar vortex can sometimes destabilize and drift south, sending cold air into lower latitudes. A similar process can occur on Mars, giving researchers valuable chances to study the vortex's interior.

"Because winters at Mars' north pole experience total darkness, like on Earth, they are very hard to study," says Olsen. "By being able to measure the vortex and determine whether our observations are inside or outside of the dark vortex, we can really tell what is going on."

Probing the Vortex

Olsen works with ESA's ExoMars Trace Gas Orbiter that is in orbit around Mars. In particular, the spacecraft's Atmospheric Chemistry Suite (ACS) studies Mars' atmosphere by gazing at the Red Planet's limb when the Sun is on the other side of the planet and is shining through the atmosphere. The wavelengths at which the sunlight is absorbed give away which molecules are present in the atmosphere and how high above the surface they are.

However, this technique doesn't work during the total darkness of martian winter when the Sun doesn't rise over the north pole. The only opportunities to glimpse inside the vortex are when it loses its circular shape but, to know exactly when and where this is happening, requires additional data.

For this, Olsen turned to the Mars Climate Sounder instrument on NASA's Mars Reconnaissance Orbiter to measure the extent of the vortex via temperature measurements.

"We looked for a sudden drop in temperature -- a sure sign of being inside the vortex," said Olsen. "Comparing the ACS observations with the results from the Mars Climate Sounder shows clear differences in the atmosphere inside the vortex compared to outside. This is a fascinating opportunity to learn more about martian atmosphere chemistry and how conditions change during the polar night to allow ozone to build up."
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This tiny laser could transform how we see and sense the world | ScienceDaily
Laser technology plays a vital role in modern life, supporting everything from precise scientific measurements to advanced communication systems. It underpins technologies such as self-driving vehicles, high-speed fiber optic networks, and even tools that detect gases in the atmosphere.


						
A research team led by Associate Professor Johann Riemensberger from the Department of Electronic Systems at the Norwegian University of Science and Technology (NTNU) has developed a new kind of laser designed to overcome several challenges found in existing models.

"Our results can give us a new type of laser that is both fast, relatively cheap, powerful and easy to use," says Riemensberger.

The team's findings have been published in Nature Photonics. The project is a collaboration between NTNU, the Swiss Ecole Polytechnique Federale de Lausanne (EPFL), and Luxtelligence SA.

Self-driving cars and air quality detectors

Traditional precision lasers are often bulky, costly, and tricky to fine-tune.

"Our new laser solves several of these problems," says Riemensberger.




This improvement could make the technology especially useful in self-driving cars, which rely on a technique known as Lidar to map their surroundings. Lidar works by measuring how long it takes light from a laser to bounce back, or by detecting tiny changes in the light's wave phase. The new laser can perform such measurements with remarkable accuracy -- within about four centimeters.

The researchers also demonstrated that their laser can effectively detect hydrogen cyanide gas in the air, a substance commonly referred to as "hydrocyanic acid." Because this compound is extremely toxic even in small amounts, being able to identify it quickly is essential for safety and environmental monitoring.

Advanced materials, microsized light circuits

The researchers created the new laser with advanced materials and microscopic light circuits.

The laser emits a powerful and stable beam of light. Also, among the advantages is that users can easily adjust the frequency quickly and smoothly, without sudden jumps.

"You can also easily control it with just one control instead of many," Riemensberger points out.

The laser is built using chip technology that is already available. This makes it possible to mass-produce it cheaply.

"Our findings make it possible to create small, inexpensive and user-friendly measuring instruments and communication tools with high performance," Riemensberger said.

The work was a collaboration between EPFL (experiments), Luxtelligence SA (chip production) and NTNU (design and simulations). It started when Riemensberger was still a postdoctoral fellow at EPFL. The collaboration continues through an EIC Pathfinder OPEN scholarship called ELLIPTIC.
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Something mysterious is lighting up the Milky Way. Could it be dark matter? | ScienceDaily
Scientists at Johns Hopkins University may have uncovered a promising clue in the long-running effort to confirm the existence of dark matter.


						
For years, astronomers have puzzled over a faint, widespread glow of gamma rays near the Milky Way's center. The source of this mysterious light has remained uncertain, leaving two main possibilities: it could stem from the collision of dark matter particles or from rapidly spinning neutron stars known as millisecond pulsars.

According to a new study published October 16 in Physical Review Letters, both explanations currently appear equally plausible. If the excess gamma radiation turns out not to come from aging stars, it could represent the first concrete evidence that dark matter is real.

"Dark matter dominates the universe and holds galaxies together. It's extremely consequential and we're desperately thinking all the time of ideas as to how we could detect it," said co-author Joseph Silk, a professor of physics and astronomy at Johns Hopkins and a researer at the Insitut d'Astrophyque de Paris and Sorbonne University. "Gamma rays, and specifically the excess light we're observing at the center of our galaxy, could be our first clue."

To explore the mystery, Silk and an international team of scientists used advanced supercomputer models to map where dark matter would most likely reside in the Milky Way, incorporating for the first time the galaxy's early history and evolution.

The Milky Way today is a mostly self-contained system, with little material entering or leaving. However, in its first billion years, it absorbed numerous smaller, dark matter-rich galaxies that merged to form its structure. As dark matter particles gathered and concentrated toward the galactic core, the likelihood of their collisions grew.

When the team included these more realistic interactions in their models, the resulting simulations closely matched real gamma-ray observations made by NASA's Fermi Gamma-ray Space Telescope.




These matching maps round out a triad of evidence that suggests excess gamma rays in the center of the Milky Way could originate with dark matter. Gamma rays coming from dark matter particle collisions would produce the same signal and have the same properties as those observed in the real-world, the researchers said -- though it's not definitive proof.

Light emitted from reinvigorated, old neutron stars that spin quickly -- called millisecond pulsars -- could also explain the existing gamma ray map, measurements and signal signature. But, this millisecond pulsar theory is imperfect, the researchers said. To make those calculations work, researchers have to assume there are more millisecond pulsars in existence than what they've observed.

Answers may come with the construction of a huge new gamma ray telescope called the Cherenkov Telescope Array. Researchers believe data from the higher-resolution telescope, which has the capacity to measure high-energy signals, will help astrophysicists break the paradox.

The research team is planning a new experiment to test whether these gamma rays from the Milky Way have higher energies, meaning they are millisecond pulsars, or are the lower energy product of dark matter collisions.

"A clean signal would be a smoking gun, in my opinion," Silk said.

In the meantime, the researchers will work on predictions about where they should find dark matter in several select dwarf galaxies that circle the Milky Way. Once they've mapped their predictions, they can compare them to the hi-res data.

"It's possible we will see the new data and confirm one theory over the other," Silk said. "Or maybe we'll find nothing, in which case it'll be an even greater mystery to resolve."

Key Takeaways
    	A strange glow of gamma-ray light shines from the heart of the Milky Way, and scientists are working to uncover what's behind it.
    	One leading theory is that dark matter particles collide and release brief flashes of gamma rays that could explain this glow.
    	Using powerful supercomputers, researchers recreated the Milky Way's formation to predict where dark matter and gamma-ray signals from such collisions would appear.
    	The simulated maps line up with real telescope data, suggesting the glow may indeed come from dark matter interactions, although more evidence is still needed to confirm it.
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Cheaper than lithium, just as powerful - Sodium batteries are finally catching up | ScienceDaily
All-solid-state batteries offer a safer and more powerful way to run electric vehicles, power electronics, and store renewable energy from the grid. However, their key ingredient, lithium, is both costly and scarce, and mining it often causes serious environmental harm.


						
Sodium presents a much cheaper and more abundant alternative, and it is far less damaging to extract. Yet, sodium-based solid-state batteries have long struggled to match lithium's performance at typical temperatures.

"It's not a matter of sodium versus lithium. We need both. When we think about tomorrow's energy storage solutions, we should imagine the same gigafactory can produce products based on both lithium and sodium chemistries," said Y. Shirley Meng, Liew Family Professor in Molecular Engineering at the UChicago Pritzker School of Molecular Engineering (UChicago PME). "This new research gets us closer to that ultimate goal while advancing basic science along the way."

A new study from Meng's group, published in Joule, takes a major step toward solving that issue. The researchers developed a sodium-based solid-state battery that performs reliably from room temperature to below freezing, setting a new benchmark for the field.

According to first author Sam Oh of the A*STAR Institute of Materials Research and Engineering in Singapore, who conducted the work while visiting Meng's Laboratory for Energy Storage and Conversion, the results bring sodium technology much closer to competing with lithium on electrochemical performance.

The achievement also represents a fundamental advance in materials science.

"The breakthrough that we have is that we are actually stabilizing a metastable structure that has not been reported," Oh said. "This metastable structure of sodium hydridoborate has a very high ionic conductivity, at least one order of magnitude higher than the one reported in the literature, and three to four orders of magnitude higher than the precursor itself."

Established technique, new field




To create this structure, the researchers heated a metastable form of sodium hydridoborate until it began to crystallize, then cooled it rapidly to lock the structure in place. The method is well known in other areas of materials science but had not previously been used for solid electrolytes, Oh said.

That practical familiarity could make it easier to transition the discovery from laboratory research to industrial production.

"Since this technique is established, we are better able to scale up in future," Oh said. "If you are proposing something new or if there's a need to change or establish processes, then industry will be more reluctant to accept it."

Pairing that metastable phase with a O3-type cathode that has been coated with a chloride-based solid electrolyte can create thick, high-areal-loading cathodes that puts this new design beyond previous sodium batteries. Unlike design strategies with a thin cathode, this thick cathode would pack less of the inactive materials and more cathode "meat."

"The thicker the cathode is, the theoretical energy density of the battery -- the amount of energy being held within a specific area -- improves," Oh said.

The current research advances sodium as a viable alternative for batteries, a vital step to combat the rarity and environmental damage of lithium. It's one of many steps ahead.

"It's still a long journey, but what we have done with this research will help open up this opportunity," Oh said.
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Scientists 3D-print materials that stop vibrations cold | ScienceDaily
Scientific breakthroughs rarely happen all at once. More often, they evolve slowly, as researchers and engineers build on years of steady progress until the extraordinary eventually becomes routine.


						
Now, scientists may be reaching a turning point in that gradual journey. Researchers from the University of Michigan and the Air Force Research Laboratory (AFRL) have demonstrated a way to 3D print intricate tubular structures whose unique internal geometry allows them to suppress vibrations in ways never seen in natural materials. These creations belong to a class known as mechanical metamaterials -- engineered substances with properties that come entirely from their design rather than their composition.

The ability to block or reduce vibrations could be valuable across many industries, from transportation to construction and beyond. The team's findings, published in Physical Review Applied, build on decades of theory and computer modeling to produce real-world structures that can passively disrupt vibrations traveling through them.

"That's where the real novelty is. We have the realization: We can actually make these things," said James McInerney, a research associate at the AFRL. McInerney was previously a postdoctoral fellow at U-M working with Xiaoming Mao, a professor of physics, who is also an author of the new study.

"We're optimistic these can be applied for good purposes. In this case, it's vibration isolation," McInerney said.

The project received partial funding from the Defense Advanced Research Projects Agency (DARPA) and the Office of Naval Research, and also involved support from the U.S. National Research Council Research Associateship Program, administered by the National Academies of Sciences, Engineering and Medicine.

Contributors included Serife Tol, an associate professor of mechanical engineering at U-M; Othman Oudghiri-Idrissi of the University of Texas; and Carson Willey and Abigail Juhl of AFRL.




"For centuries, humans have improved materials by altering their chemistry. Our work builds on the field of metamaterials, where it is geometry -- rather than chemistry -- that gives rise to unusual and useful properties," Mao said. "These geometric principles can apply from the nanoscale to the macroscale, giving us extraordinary robustness."

Structural foundations

According to McInerney, the study brings together classical structural engineering, modern physics, and cutting-edge manufacturing tools such as 3D printing.

"There's a real probability that we're going to be able to manufacture materials from the ground up with crazy precision," he said. "The vision is that we're going to be able to create very specifically architectured materials and the question we're asking is, 'What can we do with that? How can we create new materials that are different from what we're used to using?'"

As Mao noted, the team is not altering a material's chemistry or molecular makeup. Instead, they are exploring how controlling shape and structure at a fine scale can produce new and advantageous mechanical properties.

In nature, this approach already exists. Human bones and plankton shells, for instance, use intricate geometries to gain remarkable strength and resilience from simple materials. With technologies like 3D printing, scientists can now replicate and enhance that natural design principle in metals, polymers, and other substances to achieve effects that were previously out of reach.




"The idea isn't that we're going to replace steel and plastics, but use them more effectively," McInerney said.

New-school meets old-school

While this work does rely on modern innovations, it has important historical underpinnings. For one, there's the work of the famous 19th century physicist, James Clerk Maxwell. Although he's best known for his work in electromagnetism and thermodynamics, he also dabbled in mechanics and developed useful design considerations for creating stable structures with repeating subunits called Maxwell lattices, McInerney said.

Another key concept behind the new study emerged in the latter half of the 20th century, as physicists found that interesting and perplexing behaviors emerged near the edges and boundaries of materials. This led to a new field of study, known as topology, that's still very active and working to explain these behaviors and to help capitalize on them in the real world.

"About a decade ago, there was a seminal publication that found out that Maxwell lattices can exhibit a topological phase," McInerney said.

Over the last several years, McInerney and colleagues have explored the implications of that study as they pertain to vibration isolation. The team has built up a model explaining that behavior and how to design a real object that would exhibit it. The team has now proved that its model is at its most advanced stage yet by actually making such objects with 3D printed nylon.

A cursory look at the structures reveals why making them previously was such a challenge. They resemble a chain-link fence that's been folded over and rolled up into a tube with a connected inner and outer layer. Physicists call these kagome tubes, a reference to traditional Japanese basket weaving that used similar patterns.

This is, however, just the first step in realizing the potential of such structures, McInerney said. For instance, the study also showed that the better a structure is at suppressing vibrations, the less weight it can support. That is a costly, potentially even unacceptable, tradeoff in terms of applications, but it highlights interesting opportunities and questions that remain at a fundamental level, he said.

As such novel structures are made, scientists and engineers are going to need to build new standards and approaches to test, characterize and assess them, which is a challenge that excites McInerney.

"Because we have such new behaviors, we're still uncovering not just the models, but the way that we would test them, the conclusions we would draw from the tests and how we would implement those conclusions into a design process," he said. "I think those are the questions that honestly need to be answered before we start answering questions about applications."
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MIT finds traces of a lost world deep within planet Earth | ScienceDaily
Researchers from MIT and collaborating institutions have uncovered exceptionally rare traces of "proto Earth," the ancient precursor to our planet that existed about 4.5 billion years ago. This primitive world took shape before a massive collision forever changed its chemistry and gave rise to the Earth we inhabit today. The discovery, described on October 14 in Nature Geosciences, could help scientists reconstruct the earliest ingredients that shaped not only Earth but also the rest of the solar system.


						
Billions of years in the past, the solar system was a vast rotating cloud of gas and dust. Over time, this material coalesced into solid objects, forming the first meteorites. These meteorites gradually merged through repeated impacts to create the proto Earth and its neighboring planets.

During its infancy, Earth was a molten, lava-covered world. Less than 100 million years later, it experienced a catastrophic event when a Mars-sized body struck the young planet in what scientists call a "giant impact." The collision melted and mixed the planet's interior, wiping out much of its original chemical identity. For decades, scientists believed that any trace of the proto Earth had been completely destroyed in that cosmic upheaval.

However, the MIT team's new results challenge that assumption. The researchers found an unusual chemical signature in ancient, deep rock samples that differs from most materials found on Earth today. This signature appears as a slight imbalance in potassium isotopes -- atoms of the same element with different numbers of neutrons. After extensive analysis, the scientists concluded that the anomaly could not have been created by later impacts or by ongoing geological processes within Earth.

The most plausible explanation is that these rocks preserve tiny portions of the proto Earth's original material, somehow surviving the planet's violent reshaping.

"This is maybe the first direct evidence that we've preserved the proto Earth materials," says Nicole Nie, the Paul M. Cook Career Development Assistant Professor of Earth and Planetary Sciences at MIT. "We see a piece of the very ancient Earth, even before the giant impact. This is amazing because we would expect this very early signature to be slowly erased through Earth's evolution."

Nie's co-authors include Da Wang of Chengdu University of Technology (China), Steven Shirey and Richard Carlson of the Carnegie Institution for Science (Washington, D.C.), Bradley Peters of ETH Zurich (Switzerland), and James Day of the Scripps Institution of Oceanography (California).




A curious anomaly

In 2023, Nie and her team examined numerous well-documented meteorites collected from around the world. These meteorites formed at different times and locations throughout the solar system, capturing its changing chemistry over billions of years. When the researchers compared their compositions to that of Earth, they noticed a peculiar "potassium isotopic anomaly."

Potassium occurs naturally in three isotopic forms -- potassium-39, potassium-40, and potassium-41 -- each differing slightly in atomic mass. On modern Earth, potassium-39 and potassium-41 dominate, while potassium-40 exists only in minute amounts. Yet the meteorites displayed isotope ratios distinct from those typically seen on Earth.

This finding suggested that any substance showing the same kind of potassium imbalance must come from material that existed before the giant impact altered Earth's chemistry. In essence, the anomaly could serve as a fingerprint of proto-Earth matter.

"In that work, we found that different meteorites have different potassium isotopic signatures, and that means potassium can be used as a tracer of Earth's building blocks," Nie explains.

"Built different"

In the current study, the team looked for signs of potassium anomalies not in meteorites, but within the Earth. Their samples include rocks, in powder form, from Greenland and Canada, where some of the oldest preserved rocks are found. They also analyzed lava deposits collected from Hawaii, where volcanoes have brought up some of the Earth's earliest, deepest materials from the mantle (the planet's thickest layer of rock that separates the crust from the core).




"If this potassium signature is preserved, we would want to look for it in deep time and deep Earth," Nie says.

The team first dissolved the various powder samples in acid, then carefully isolated any potassium from the rest of the sample and used a special mass spectrometer to measure the ratio of each of potassium's three isotopes. Remarkably, they identified in the samples an isotopic signature that was different from what's been found in most materials on Earth.

Specifically, they identified a deficit in the potassium-40 isotope. In most materials on Earth, this isotope is already an insignificant fraction compared to potassium's other two isotopes. But the researchers were able to discern that their samples contained an even smaller percentage of potassium-40. Detecting this tiny deficit is like spotting a single grain of brown sand in a bucket rather than a scoop full of of yellow sand.

The team found that, indeed, the samples exhibited the potassium-40 deficit, showing that the materials "were built different," says Nie, compared to most of what we see on Earth today.

But could the samples be rare remnants of the proto Earth? To answer this, the researchers assumed that this might be the case. They reasoned that if the proto Earth were originally made from such potassium-40-deficient materials, then most of this material would have undergone chemical changes -- from the giant impact and subsequent, smaller meteorite impacts -- that ultimately resulted in the materials with more potassium-40 that we see today.

The team used compositional data from every known meteorite and carried out simulations of how the samples' potassium-40 deficit would change following impacts by these meteorites and by the giant impact. They also simulated geological processes that the Earth experienced over time, such as the heating and mixing of the mantle. In the end, their simulations produced a composition with a slightly higher fraction of potassium-40 compared to the samples from Canada, Greenland, and Hawaii. More importantly, the simulated compositions matched those of most modern-day materials.

The work suggests that materials with a potassium-40 deficit are likely leftover original material from the proto Earth.

Curiously, the samples' signature isn't a precise match with any other meteorite in geologists' collections. While the meteorites in the team's previous work showed potassium anomalies, they aren't exactly the deficit seen in the proto Earth samples. This means that whatever meteorites and materials originally formed the proto Earth have yet to be discovered.

"Scientists have been trying to understand Earth's original chemical composition by combining the compositions of different groups of meteorites," Nie says. "But our study shows that the current meteorite inventory is not complete, and there is much more to learn about where our planet came from."

This work was supported, in part, by NASA and MIT.
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Saturn's moon Titan just broke one of chemistry's oldest rules | ScienceDaily
Scientists from Chalmers University of Technology in Sweden and NASA have made a surprising discovery that challenges one of chemistry's fundamental principles, while also offering new insight into Saturn's mysterious moon Titan. In Titan's intensely cold environment, substances that normally cannot mix are able to combine. This finding expands our understanding of how chemistry may have worked before life appeared on Earth.


						
Saturn's largest moon has long fascinated researchers because its evolution could shed light on the early chemical processes that once shaped our own planet. Titan's frigid surface and its dense atmosphere, rich in nitrogen and methane, are thought to resemble the conditions that existed on the young Earth billions of years ago. By exploring Titan, scientists hope to uncover new clues about the origins of life itself.

Martin Rahm, Associate Professor at Chalmers' Department of Chemistry and Chemical Engineering, has spent years investigating Titan's chemistry. He and his colleagues now believe their latest finding -- that certain polar and nonpolar substances* can combine under extreme cold -- could guide future research into the moon's surface and atmosphere.

"These are very exciting findings that can help us understand something on a very large scale, a moon as big as the planet Mercury," he says.

New insights into the building blocks of life in extreme environments

The study, published in PNAS, reveals that methane, ethane, and hydrogen cyanide -- compounds abundant on Titan's surface and in its atmosphere -- can interact in ways once thought impossible. The fact that hydrogen cyanide, a strongly polar molecule, can form crystals together with nonpolar substances like methane and ethane is remarkable, since these types of molecules usually stay separate, much like oil and water.

"The discovery of the unexpected interaction between these substances could affect how we understand the Titan's geology and its strange landscapes of lakes, seas and sand dunes. In addition, hydrogen cyanide is likely to play an important role in the abiotic creation of several of life's building blocks, for example amino acids, which are used for the construction of proteins, and nucleobases, which are needed for the genetic code. So our work also contributes insights into chemistry before the emergence of life, and how it might proceed in extreme, inhospitable environments," says Martin Rahm, who led the study.




An unanswered question led to NASA collaboration

The Chalmers research began with a simple but unresolved question about Titan: What happens to hydrogen cyanide after it forms in the moon's atmosphere? Does it accumulate in thick layers on the surface, or does it react with its surroundings in some way? To investigate, scientists at NASA's Jet Propulsion Laboratory (JPL) in California performed experiments mixing hydrogen cyanide with methane and ethane at extremely low temperatures of about 90 Kelvin (around -180 degrees Celsius). At these temperatures, hydrogen cyanide becomes a crystal, while methane and ethane remain liquid.

When the team analyzed the mixtures using laser spectroscopy, which examines materials and molecules at the atomic level, they found that although the molecules stayed intact, something unusual had occurred. To understand it, they reached out to Rahm's group at Chalmers, known for its deep expertise in hydrogen cyanide chemistry.

"This led to an exciting theoretical and experimental collaboration between Chalmers and NASA. The question we asked ourselves was a bit crazy: Can the measurements be explained by a crystal structure in which methane or ethane is mixed with hydrogen cyanide? This contradicts a rule in chemistry, 'like dissolves like', which basically means that it should not be possible to combine these polar and nonpolar substances," says Martin Rahm.

Expanding the boundaries of chemistry 

The Chalmers researchers used large scale computer simulations to test thousands of different ways of organizing the molecules in the solid state, in search of answers. In their analysis, they found that hydrocarbons had penetrated the crystal lattice of hydrogen cyanide and formed stable new structures known as co-crystals.




"This can happen at very low temperatures, like those on Titan. Our calculations predicted not only that the unexpected mixtures are stable under Titan's conditions, but also spectra of light that coincide well with NASA's measurements," he says.

The discovery challenges one of the best-known rules of chemistry, but Martin Rahm does not think it is time to rewrite the chemistry books.

"I see it as a nice example of when boundaries are moved in chemistry and a universally accepted rule does not always apply," he says.

In 2034, NASA's space probe Dragonfly is expected to reach Titan, with the aim of investigating what is on its surface. Until then, Martin Rahm and his colleagues plan to continue exploring hydrogen cyanide chemistry, partly in collaboration with NASA.

"Hydrogen cyanide is found in many places in the Universe, for example in large dust clouds, in planetary atmospheres and in comets. The findings of our study may help us understand what happens in other cold environments in space. And we may be able to find out if other nonpolar molecules can also enter the hydrogen cyanide crystals and, if so, what this might mean for the chemistry preceding the emergence of life," he says.

More about the research 

The scientific article Hydrogen cyanide and hydrocarbons mix on Titan has been published in the journal PNAS. It was written by Fernando Izquierdo Ruiz, Morgan L. Cable, Robert Hodyss, Tuan H. Vu, Hilda Sandstrom, Alvaro Lobato Fernandez and Martin Rahm. The researchers are based at Chalmers University of Technology, Sweden, NASA's Jet Propulsion Laboratory (JPL) at the California Institute of Technology (Caltech), USA, and Universidad Complutense de Madrid, Spain.

The research at Chalmers was funded by the Swedish Research Council.

More on Titan and Dragonfly Saturn's largest moon, Titan, is among the Solar System's most unusual worlds -- and it may share features with Earth's early evolution. Titan is surrounded by a thick atmosphere composed mostly of nitrogen and methane, a composition that could resemble the atmosphere on Earth billions of years ago, before life emerged. Sunlight and other radiation from space cause these molecules to react with each other, which is why the moon is shrouded in a chemically complex, orange-coloured haze of organic (i.e. carbon-rich) compounds. One of the main substances created in this way is hydrogen cyanide.

Titan's extremely cold surface is home to lakes and rivers of liquid methane and ethane. It is the only other known place in our solar system, apart from Earth, where liquids form lakes on the surface. Titan has weather and seasons. There is wind, clouds form and it rains, albeit in the form of methane instead of water. Measurements also show that there is likely a large sea of liquid water many kilometres below the cold surface which, in principle, might harbour life.

In 2028, the US space agency NASA plans to launch the Dragonfly space probe, which is expected to reach Titan in 2034. The aim is to study prebiotic chemistry, the chemistry that precedes life, and to look for signs of life.

Notes

* About polar and nonpolar substances: Polar substances consist of molecules with an asymmetrical charge distribution (a positive side and a negative side), while nonpolar materials have a symmetrical charge distribution. Polar and nonpolar molecules rarely mix, because polar molecules preferentially attract one another via electrostatic interactions.
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Rogue black hole shocks astronomers with record radio blast | ScienceDaily
For the first time, scientists have observed a tidal disruption event (TDE) -- a phenomenon in which a black hole rips apart a passing star -- taking place outside the central region of a galaxy. This unusual discovery revealed powerful and rapidly changing radio waves, showing that supermassive black holes can exist and stay active far beyond galactic centers. The delayed, intense radio bursts also point to previously unknown mechanisms in how black holes release material over extended periods.


						
An international team led by Dr. Itai Sfaradi and Prof. Raffaella Margutti of the University of California, Berkeley, together with collaborators from around the world, including Prof. Assaf Horesh of the Racah Institute of Physics at the Hebrew University of Jerusalem, identified the first TDE to produce bright radio signals away from a galaxy's core.

The event, named AT 2024tvd, exhibited the fastest-changing radio emission ever recorded from a black hole consuming a star.

"This is truly extraordinary," said Dr. Itai Sfaradi, the study's lead author. "Never before have we seen such bright radio emission from a black hole tearing apart a star, away from a galaxy's center, and evolving this fast. It changes how we think about black holes and their behavior."

Dr. Sfaradi, a former student of Prof. Horesh, led the groundbreaking research. "This is one of the fascinating discoveries I've been part of," said Prof. Horesh. "The fact that it was led by my former student, Itai, makes it even more meaningful. It's another scientific achievement that places Israel at the forefront of international astrophysics."

A black hole far from home

A tidal disruption event occurs when a star strays too close to a massive black hole and is pulled apart by its immense gravitational forces.




In this rare instance, the black hole was found roughly 2,600 light-years (0.8 kiloparsecs) from the center of its host galaxy -- strong evidence that supermassive black holes can exist in surprising and previously overlooked locations.

The key role of radio observations

The discovery was made possible through high-quality observations from several of the world's premier radio telescopes, including the Very Large Array (VLA), ALMA, ATA, SMA, and the Arcminute Microkelvin Imager Large Array (AMI-LA) in the UK.

The AMI observations, led by the Hebrew University team, were crucial in revealing the unusually rapid evolution of the radio emission -- a hallmark of this event and a major clue to understanding its physical nature.

The data showed two distinct radio flares evolving faster than any TDE observed before. These results indicate that powerful outflows of material were launched from the vicinity of the black hole not immediately after the stellar destruction, but months later, suggesting delayed and complex processes in the aftermath of the disruption.

Detailed modeling points to at least two separate ejection events, months apart -- clear evidence that black holes can episodically "reawaken" after periods of apparent inactivity.

The research was conducted in collaboration with scientists from institutions across the United States, Europe, and Israel, including Prof. Paz Beniamini of the Open University of Israel, and was published in The Astrophysical Journal Letters.
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      Top stories featured on ScienceDaily's Plants & Animals, Earth & Climate, and Fossils & Ruins sections.


      
        They were drilling off Oregon. What they found could shake all of California
        Scientists have uncovered evidence that megaquakes in the Pacific Northwest might trigger California's San Andreas Fault. A research ship's navigational error revealed paired sediment layers showing both fault systems moved together in the past. This finding hints that the next "Big One" could set off a devastating one-two seismic punch along the coast.

      

      
        How algae learned to harness the Sun without getting burned
        Under the sea, green algae have evolved a clever way to handle too much sunlight. Scientists found that a special pigment called siphonein acts like a natural sun shield, protecting the algae's delicate photosynthetic machinery from burning out. Using advanced imaging and simulations, researchers showed how siphonein helps algae safely manage excess light energy. The discovery could inspire new solar technologies that mimic nature's built-in protection systems.

      

      
        Atlantic dolphins are dying much younger. Scientists sound the alarm
        Common dolphins in the North Atlantic are living significantly shorter lives, with female longevity dropping seven years since the 1990s. Researchers found this decline by analyzing stranded dolphins, revealing a 2.4% drop in population growth linked to bycatch deaths and environmental pressures. The findings expose flaws in traditional counting methods and call for adaptive conservation measures, such as smarter fishing restrictions.

      

      
        Scientists say dimming the sun could spark global chaos
        Scientists are taking the once-radical concept of dimming the sun through stratospheric aerosol injection (SAI) seriously, but a Columbia University team warns that reality is far messier than models suggest. Their study reveals how physical, geopolitical, and economic constraints could derail even the best-intentioned attempts to cool the planet. From unpredictable monsoon disruptions to material shortages and optical inefficiencies, every step introduces new risks.

      

      
        Scientists just found hidden life thriving beneath the Arctic ice
        Melting Arctic ice is revealing a hidden world of nitrogen-fixing bacteria beneath the surface. These microbes, not the usual cyanobacteria, enrich the ocean with nitrogen, fueling algae growth that supports the entire marine food chain. As ice cover declines, both algae production and CO2 absorption may increase, altering the region's ecological balance. The discovery could force scientists to revise predictions about Arctic climate feedbacks.

      

      
        How this odd-looking animal outsmarted aging
        Naked mole-rats seem to have found nature's cheat code for longevity. Scientists discovered that small tweaks in one of their proteins make it better at fixing DNA damage, helping the animals resist aging. Even fruit flies with the same changes lived longer, hinting at a universal way life can extend its own clock. It's a glimpse into how evolution fine-tunes biology to fight time itself.

      

      
        Glowing sugars show how microbes eat the ocean's carbon
        Researchers have developed a light-emitting sugar probe that exposes how marine microbes break down complex carbohydrates. The innovative fluorescent tool allows scientists to visualize when and where sugars are degraded in the ocean. This breakthrough helps map microbial activity and carbon cycling, providing new clues about how the ocean stores and releases carbon.

      

      
        A clue to ancient life? What scientists found inside Mars' frozen vortex
        Mars' north polar vortex locks its atmosphere in extreme cold and darkness, freezing out water vapor and triggering a dramatic rise in ozone. Scientists found that the lack of sunlight and moisture lets ozone build up unchecked. This discovery, made with data from ESA's and NASA's orbiters, could reveal clues about Mars' past atmospheric chemistry and potential for life.

      

      
        A hidden gene could triple wheat yields
        Researchers discovered the gene that gives a rare wheat variety its unusual "triple-grain" trait. When switched on, the gene helps wheat flowers produce extra grain-bearing parts. The finding could allow scientists to grow new, high-yield crops to meet global food demand. It's a simple genetic change with world-changing potential.

      

      
        Scientists finally read the hidden DNA code that shapes disease
        EMBL researchers created SDR-seq, a next-generation tool that decodes both DNA and RNA from the same cell. It finally opens access to non-coding regions, where most disease-associated genetic variants lie. By revealing how these variants affect gene activity, scientists can better understand complex diseases and develop improved diagnostic tools.

      

      
        MIT finds traces of a lost world deep within planet Earth
        Researchers have discovered chemical fingerprints of Earth's earliest incarnation, preserved in ancient mantle rocks. A unique imbalance in potassium isotopes points to remnants of "proto Earth" material that survived the planet's violent formation. The study suggests the original building blocks of Earth remain hidden beneath its surface, offering a direct glimpse into our planet's ancient origins.
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They were drilling off Oregon. What they found could shake all of California | ScienceDaily
When the massive subduction zone lying under the Pacific Northwest shifts, it does so violently. A magnitude 9 or higher earthquake in this region would unleash catastrophic shaking, followed by tsunamis and landslides that multiply the destruction. Now, new research published in the journal Geosphere suggests that this "really big one" might not stop there -- it could also set off a major quake in California.


						
"It's kind of hard to exaggerate what a M9 earthquake would be like in the Pacific Northwest," says Dr. Chris Goldfinger, a paleoseismologist at Oregon State University and lead author of the new study. "And so the possibility that a San Andreas earthquake would follow, it's movie territory."

Two Powerful Fault Systems on the Move

The Pacific coast of the United States sits at the boundary of several massive tectonic plates. North of Cape Mendocino, California, the Juan de Fuca plate dives beneath North America along a megathrust subduction zone known as Cascadia. To the south, the Pacific and North American plates grind past each other along the San Andreas Fault, occasionally producing devastating earthquakes such as the 1906 San Francisco event.

If both of these enormous fault systems were to rupture in close succession, it would redefine the seismic threat facing the entire western United States.

A Lucky Mistake at Sea

The discovery linking the two fault zones happened by accident. During a 1999 research cruise, scientists planned to collect sediment cores off the Pacific Northwest to study ancient Cascadia earthquakes. However, a graduate student accidentally entered an incorrect latitude, sending the ship roughly 90 kilometers south of the intended site -- outside the Cascadia margin and into San Andreas territory.




"We wound up off northern California," says Goldfinger. "When I woke up, I was pretty hot. But, once we were there, I thought, 'well, let's take a core here.'"

Strange Layers in the Sediment

The core retrieved from the submarine Noyo Canyon near Fort Bragg revealed something unexpected. Over the past 3,000 years, it contained a repeating pattern of turbidites -- sediment layers deposited by underwater landslides known as turbidity currents. Normally, these deposits show a simple pattern with coarse grains at the bottom and finer grains on top. Yet many of the layers in both the Noyo Canyon and Cascadia cores appeared in distinctive pairs.

"There were these big, thick, sandy doublet events where it had a fine-grained element, and on top of it was a very coarse grained sandy unit. And we were just scratching our heads," says Goldfinger.

Evidence of Linked Megaquakes

Radiocarbon dating revealed that many of these paired deposits north and south of Cape Mendocino formed at nearly the same time, within the limits of dating accuracy. That synchronicity was too frequent to be coincidental. After excluding other possible explanations, the researchers concluded that the first deposit in each pair likely resulted from a major earthquake on the Cascadia megathrust, while the second was caused by movement along the nearby San Andreas Fault.




"A lightbulb went on and we realized that the Noyo channel was probably recording Cascadia earthquakes, and that at a similar distance, Cascadia sites were probably recording San Andreas earthquakes," says Goldfinger. "Well, what if? What if Cascadia went off and triggered a weak turbidity current near the San Andreas, and then the San Andreas went off some time later and triggered a very coarse, sandy deposit to come down. It would create this upside-down doublet stratigraphy."

Could Two Quakes Strike Within Hours?

Exactly how much time might separate these linked events remains unclear, since later activity may have eroded some sediment between layers. However, in several cores, the second deposit appears to have formed within minutes or hours of the first. If that interpretation is correct, it suggests that a Cascadia megathrust quake could quickly trigger a massive San Andreas event, shaking nearly the entire Pacific coast in rapid succession.

Such a cascading sequence would pose a severe threat to lives, infrastructure, and emergency preparedness across the region.

"I'm from the Bay Area originally," says Goldfinger. "If I were in my hometown of Palo Alto, and Cascadia went off, I think I would drive east. There looks to me like a very high risk the San Andreas would go off next."
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How algae learned to harness the Sun without getting burned | ScienceDaily
A day of strong sunlight can spoil more than just a beach outing -- it can also harm the process of photosynthesis, the way plants and other organisms convert sunlight into energy. Underwater, however, certain algae have evolved a unique way to stay protected. Researchers from Osaka Metropolitan University and their collaborators discovered that a pigment known as siphonein helps marine green algae continue photosynthesizing efficiently, even under intense light.


						
Protecting the Machinery of Photosynthesis

Photosynthetic organisms use complex molecular systems called light-harvesting complexes (LHCs) to absorb sunlight and convert it into usable energy. When chlorophyll, the green pigment central to photosynthesis, absorbs light, it becomes excited and passes that energy to reaction centers that fuel chemical processes. Under too much light, though, chlorophyll can enter a dangerous "triplet" state, producing reactive oxygen molecules that can damage cells.

"Organisms use carotenoids to quickly dissipate excess energy, or quench these triplet states, through a process called triplet-triplet energy transfer (TTET)," said Ritsuko Fujii, lead author and associate professor at the Graduate School of Science and Research Center for Artificial Photosynthesis at Osaka Metropolitan University.

Until recently, the exact details of how this protective process works were not well understood.

A Closer Look at Codium fragile

To investigate, the research team turned to Codium fragile, a type of marine green alga. Like land plants, it has a light-harvesting antenna complex called LHCII, but it also contains rare carotenoids such as siphonein and siphonaxanthin. These pigments allow the algae to use green light -- common in underwater environments -- for photosynthesis.




"The key to the quenching mechanism lies in how quickly and efficiently the triplet states can be deactivated," said Alessandro Agostini, researcher at the University of Padua, Italy and co-lead author of the study.

The researchers used electron paramagnetic resonance (EPR) spectroscopy, a technique that directly measures triplet excited states, to compare spinach with Codium fragile. In spinach, traces of harmful chlorophyll triplet states remained. But in Codium fragile, those signals disappeared entirely, showing that its carotenoids successfully neutralize the damaging energy.

"Our research has revealed that the antenna structure of photosynthetic green algae has an excellent photoprotective function," Agostini said.

How Siphonein Shields Algae From Sun Damage

By combining EPR data with quantum chemical simulations, the researchers identified siphonein, located at a critical binding site in the LHCII complex, as the key pigment responsible for this defense. They also revealed how its molecular structure and positioning make it especially effective at dispersing excess energy.

These findings show that marine algae have evolved specialized pigments not only to absorb the blue-green light available underwater but also to withstand the damaging effects of intense sunlight.




From Ocean Discovery to Solar Innovation

Beyond improving our understanding of photosynthesis, this research could influence the design of bio-inspired solar technologies that protect themselves from light damage. Such systems might lead to more durable and efficient renewable energy solutions.

"We hope to further clarify the structural characteristics of carotenoids that increase quenching efficiency, ultimately enabling the molecular design of pigments that optimize photosynthetic antennae," Fujii said.

The study was published in Cell Reports Physical Science.
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Atlantic dolphins are dying much younger. Scientists sound the alarm | ScienceDaily
Common dolphins, among the most abundant marine mammals on Earth, are living significantly shorter lives in the North Atlantic. A new study published on October 10 in Conservation Letters reports that their lifespan has dropped sharply in recent decades.


						
Researchers from the University of Colorado Boulder found that female common dolphins are living an average of seven years less than they did in 1997. The team warns that this decline threatens not just the species but also the ocean ecosystems they help sustain.

"There is an urgent need to manage the population better," said Etienne Rouby, a postdoctoral researcher at the Institute of Arctic and Alpine Research (INSTAAR). "Otherwise, there is a risk for decline and, ultimately, extinction."

Dolphins of the Bay of Biscay

Roughly 6 million common dolphins inhabit tropical and temperate waters worldwide, making them the most numerous members of the cetacean family, which includes whales and porpoises. One of their key winter gathering spots is the Bay of Biscay, off the coast of France, where nutrient-rich waters attract anchovies, sardines, and other small fish that serve as food for the dolphins.

However, this same region is also one of Europe's busiest fishing zones. While dolphins are not the intended catch, many become accidental victims of fishing operations. Known as "bycatch," this phenomenon causes thousands of dolphin deaths each year. In 2021 alone, bycatch was estimated to have killed about 6,900 dolphins out of the bay's winter population of 180,000.

Despite such figures, past surveys suggested that dolphin numbers in the area were stable.




A New Way to Measure Decline

Traditional monitoring methods rely on counting dolphins spotted from ships or aircraft. Because the animals are constantly moving, these surveys can overlook population changes until they become severe. For species like dolphins, which reproduce slowly and live for decades, that delay can make recovery extremely difficult once the decline becomes visible, Rouby explained.

To better track survival trends, the research team took a different approach by examining stranded dolphins that had washed ashore along the Bay of Biscay. Dolphins usually beach themselves when sick, injured, or disoriented, and most do not survive. Although stranded animals represent only about 10% of total deaths, their condition over time can reveal important patterns in population health.

The researchers analyzed 759 stranded common dolphins collected between 1997 and 2019.

"We wanted to capture changes in the population's survival and fertility rates. These are more sensitive indicators of population health, and they enable us to identify the problems before they become irreversible," Rouby said.

Evidence in the Teeth

By studying the growth layers in dolphin teeth, the scientists determined the ages at which the animals died. Their findings showed that the average lifespan of female dolphins in the Bay of Biscay fell from 24 years in the late 1990s to only 17 years by 2019. This decrease has also resulted in fewer calves being born, signaling a broader reproductive decline.




The study found that population growth has slowed by 2.4% since 1997. Under ideal conditions, common dolphin numbers can increase by about 4% per year, meaning that growth in 2019 was likely only around 1.6%.

"The numbers are likely to be lower in reality," Rouby said. He warned that if this trend continues, growth could eventually turn negative, marking the beginning of an overall population decline.

Policy Changes and Future Action

Since 2024, the French government has implemented a one-month annual fishing ban in the Bay of Biscay each January to protect dolphins. Although initial reports show the measure may be helping, Rouby suggested that adjusting the ban's timing based on dolphin migration patterns could make it more effective. Because dolphins do not always arrive at the same time each year, matching the closure to their movements would offer better protection.

Other North Atlantic cetaceans, including harbor porpoises and bottlenose dolphins, may be facing similar pressures. Understanding these patterns could help strengthen marine protection policies such as the US Marine Mammal Protection Act and the European Marine Strategy Framework Directive.

Why Dolphins Matter

"Dolphins are the top predators in the Bay of Biscay, and they play a very important role in the ecosystem," Rouby explained. "Without these predators, fish populations could become out of control, and they would in turn consume too much plankton and vegetation until the system collapses."

He emphasized the need for swift, informed action. "As humans, we should make conscious decisions to protect the living and non-living things around us. Facing evidence of viability loss, we need to act before it is too late."
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Scientists say dimming the sun could spark global chaos | ScienceDaily
An idea once dismissed as science fiction -- cooling Earth by scattering sunlight-reflecting particles into the upper atmosphere -- is now being taken seriously by researchers. This proposed technique, called stratospheric aerosol injection (SAI), aims to offset global warming by mimicking the cooling effect of volcanic eruptions. Hundreds of scientific models have explored how it might work. Yet researchers at Columbia University caution that those models overlook how complex, uncertain, and potentially risky such an effort would be.


						
"Even when simulations of SAI in climate models are sophisticated, they're necessarily going to be idealized. Researchers model the perfect particles that are the perfect size. And in the simulation, they put exactly how much of them they want, where they want them. But when you start to consider where we actually are, compared to that idealized situation, it reveals a lot of the uncertainty in those predictions," says V. Faye McNeill, an atmospheric chemist and aerosol scientist at Columbia's Climate School and Columbia Engineering.

"There are a range of things that might happen if you try to do this -- and we're arguing that the range of possible outcomes is a lot wider than anybody has appreciated until now."

Exploring the Limits of Solar Geoengineering

In a study published in Scientific Reports, McNeill and her team examined the physical, political, and economic barriers that make SAI far more complicated in reality than in theory. They reviewed existing studies to understand how the results of SAI would depend on the details of how and where it is deployed. Key factors include the altitude and latitude of particle release, the time of year, and the total amount of material injected into the atmosphere.

Among these variables, latitude appears to have the greatest influence. SAI efforts concentrated near the poles, for example, could disrupt tropical monsoons, while releases near the equator might alter jet streams and interfere with global air circulation.

"It isn't just a matter of getting five teragrams of sulfur into the atmosphere. It matters where and when you do it," says McNeill. These variabilities suggest that, if SAI takes place, it should be done in a centralized, coordinated fashion. Given geopolitical realities, however, the researchers say that is unlikely.




Lessons From Volcanoes

Most climate models studying SAI assume the use of sulfate aerosols, similar to the compounds produced by volcanic eruptions. When Mount Pinatubo erupted in 1991, for instance, global temperatures dropped by nearly one degree Celsius for several years. That event is often cited as evidence that SAI could temporarily cool the planet.

But volcanic activity also highlights the risks. Pinatubo's eruption disrupted the Indian monsoon system, reduced rainfall across South Asia, and contributed to ozone depletion. Similar side effects could result from artificial sulfate releases, including acid rain and soil contamination. These concerns have pushed scientists to investigate other, potentially safer materials.

Searching for Better Materials

Proposed alternatives include minerals such as calcium carbonate, alpha alumina, rutile and anatase titania, cubic zirconia, and even diamond. While much attention has been paid to how well these materials might scatter sunlight, other essential questions -- such as their availability and practicality -- have been less explored.

"Scientists have discussed the use of aerosol candidates with little consideration of how practical limitations might limit your ability to actually inject massive amounts of them yearly," says Miranda Hack, an aerosol scientist at Columbia University and the new paper's lead author. "A lot of the materials that have been proposed are not particularly abundant."

Diamond, for instance, would perform well optically but is far too scarce and expensive to use. Cubic zirconia and rutile titania could meet demand in theory, but economic modeling by the Columbia team suggests production costs would skyrocket with increased demand. Only calcium carbonate and alpha alumina are abundant enough to be feasible at scale, yet both face serious technical problems during dispersion.




Small Particles, Big Problems

For SAI to work, particles must remain extremely small -- less than one micron in size. However, the mineral alternatives tend to clump together into larger aggregates. These larger clusters scatter sunlight less effectively and behave unpredictably in the atmosphere.

"Instead of having these perfect optical properties, you have something much worse. In comparison to sulfate, I don't think we would necessarily see the types of climate benefits that have been discussed," says Hack.

A Strategy Full of Uncertainty

According to the researchers, the many unknowns surrounding SAI -- from deployment logistics to material performance -- make the technique even more uncertain than previously believed. These challenges should be clearly acknowledged when policymakers and scientists discuss the future of solar geoengineering.

"It's all about risk trade-offs when you look at solar geoengineering," says Gernot Wagner, a climate economist at the Columbia Business School and a close collaborator with the Climate School. Given the messy realities of SAI, he says, "it isn't going to happen the way that 99 percent of these papers model."

The study also lists Daniel Steingart, co-director of the Columbia Electrochemical Energy Center, as a coauthor. Together, the team emphasizes that while SAI may seem like an attractive quick fix for global warming, the path to actually cooling the planet could be far more perilous and unpredictable than it appears.
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Scientists just found hidden life thriving beneath the Arctic ice | ScienceDaily
The rapid loss of sea ice in the Arctic Ocean is often seen as an environmental catastrophe. Yet researchers have found that the same melting process could help sustain life in unexpected ways. As the ice retreats, it creates conditions that encourage the growth of algae, the foundation of the Arctic's marine food web.


						
Algae form the base of most ocean ecosystems, but they depend on nitrogen to grow -- and nitrogen is scarce in Arctic waters. Now, an international team led by the University of Copenhagen has discovered that more nitrogen may become available than scientists once believed. This shift could reshape the future of marine life in the region and influence how much carbon the ocean can absorb.

A Hidden Source of Nitrogen Beneath the Ice

The study is the first to confirm that nitrogen fixation -- a process in which certain bacteria transform nitrogen gas (N2) dissolved in seawater into ammonium -- occurs beneath Arctic sea ice, even in its most remote and central areas. Ammonium not only helps these bacteria thrive but also nourishes algae and, by extension, the creatures that depend on them.

"Until now, it was believed that nitrogen fixation could not take place under the sea ice because it was assumed that the living conditions for the organisms that perform nitrogen fixation were too poor. We were wrong," says Lisa W. von Friesen, lead author of the study and former PhD student at the Department of Biology.

Less Ice, More Life

Unlike most other oceans where cyanobacteria dominate nitrogen fixation, the Arctic Ocean relies on an entirely different group of bacteria known as non-cyanobacteria. The researchers found the highest nitrogen fixation rates along the ice edge -- where melting is most intense. While these bacteria can operate beneath the ice, they flourish along the melting boundary. As climate change accelerates ice retreat, this expanding melt zone could allow more nitrogen to enter the ecosystem.




"In other words, the amount of available nitrogen in the Arctic Ocean has likely been underestimated, both today and for future projections. This could mean that the potential for algae production has also been underestimated as climate change continues to reduce the sea ice cover," says von Friesen.

"Because algae are the primary food source for small animals such as planktonic crustaceans, which in turn are eaten by small fish, more algae can end up affecting the entire food chain," she adds.

Could This Help the Planet Absorb More CO2?

This new nitrogen source could also influence how much carbon dioxide the Arctic Ocean takes in. More algae mean more photosynthesis, which enables the ocean to capture greater amounts of CO2.

"For the climate and the environment, this is likely good news. If algae production increases, the Arctic Ocean will absorb more CO2 because more CO2 will be bound in algae biomass. But biological systems are very complex, so it is hard to make firm predictions, because other mechanisms may pull in the opposite direction," explains Lasse Riemann, professor at the Department of Biology and senior author of the study.

The researchers emphasize that nitrogen fixation should now be considered in models predicting the Arctic's future. "We do not yet know whether the net effect will be beneficial for the climate. But it is clear that we should include an important process such as nitrogen fixation in the equation when we try to predict what will happen to the Arctic Ocean in the coming decades as sea ice declines," adds Riemann.




How Nitrogen Fixation Works

In the Arctic, non-cyanobacteria perform nitrogen fixation. These microorganisms consume dissolved organic matter -- often released by algae -- and in turn, produce fixed nitrogen that promotes further algal growth. This exchange creates a small but vital nutrient loop beneath the ice.

Algae play a double role in the ecosystem: they are both the starting point of the marine food chain and natural absorbers of CO2. As they grow, they pull carbon dioxide from the air, which can later sink to the ocean floor as part of their biomass.

Behind the Discovery

The study, published in Communications Earth & Environment, involved scientists from the University of Copenhagen (Denmark), Linnaeus University (Sweden), Alfred Wegener Institute (Germany), Aix Marseille University (France), National Oceanography Centre (United Kingdom), Max Planck Institute for Chemistry (Germany), Stockholm University (Sweden), and the Swedish University of Agricultural Sciences (Sweden).

Their findings are based on two major research expeditions aboard the icebreakers IB Oden and RV Polarstern. Samples and measurements were collected at 13 sites across the central Arctic Ocean, including regions off northeast Greenland and north of Svalbard.
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How this odd-looking animal outsmarted aging | ScienceDaily
Scientists believe that the remarkable longevity of naked mole-rats may be tied to subtle changes in just four amino acids. A recent study found that small evolutionary mutations in cGAS -- an enzyme in the innate immune system that detects DNA and triggers immune defenses -- could make these animals better at repairing age-related genetic damage. In contrast, the same enzyme in mice and humans can actually hinder DNA repair.


						
Despite their wrinkled, almost alien appearance, naked mole-rats (Heterocephalus glaber) are extraordinary among rodents, living up to 40 years, or about ten times longer than most animals their size. Surprisingly, their genetic blueprint is closer to humans than to mice, making them an important species for studying how organisms maintain health over long lifespans. One crucial element of longevity is the ability to preserve genome stability. Yet how naked mole-rats manage to keep their DNA so resilient has remained largely unclear.

How Naked Mole-Rats Protect Their DNA

A key process involved in maintaining DNA integrity is homologous recombination (HR), a pathway that repairs genetic breaks. When this process fails, it can accelerate aging and increase the risk of cancer. In humans and mice, the DNA-sensing enzyme cGAS (cyclic guanosine monophosphate-adenosine monophosphate synthase) is known to interfere with HR repair, which can lead to genome instability and a shorter lifespan.

To understand whether naked mole-rats have found a way around this limitation, Yu Chen and colleagues examined how their version of cGAS behaves. The researchers discovered that four amino acid substitutions in the naked mole-rat's cGAS reduce the protein's tagging for degradation, allowing it to remain active longer and accumulate after DNA damage. This stability enables the enzyme to interact more effectively with important DNA repair proteins, including FANCI and RAD50, strengthening the HR repair process.

Evolutionary Mutations That Extend Life

When the scientists removed cGAS from naked mole-rat cells, the amount of DNA damage sharply increased, confirming the enzyme's protective role. Even more strikingly, fruit flies genetically engineered to carry the same four naked mole-rat-specific mutations in human cGAS lived longer than flies with the normal version of the enzyme.

These findings suggest that just a few precise molecular tweaks may help explain why naked mole-rats live so long. The mutations appear to turn cGAS from a potential inhibitor into a powerful ally of DNA repair, offering the animals a natural mechanism to combat the effects of aging.

A New Clue in the Search for Longevity

"The findings from Chen et al. describe an unexpected role for naked mole-rat cGAS in the nucleus that influences longevity," write John Martinez and colleagues in a related Perspective. "Further research will be required to establish the roles that cGAS may play in the nucleus in other organisms, both short- and long-lived, but the answer may be substantially more complex than originally predicted."
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Glowing sugars show how microbes eat the ocean's carbon | ScienceDaily
A group of chemists, microbiologists, and ecologists has developed a molecular probe (a molecule designed to detect e.g. proteins or DNA inside an organism) that glows when a sugar is broken down. Writing in the journal JACS, the researchers describe how this innovation makes it possible to observe the microscopic competition between algae and the microbes that consume their sugars in the ocean.


						
"Sugars are ubiquitous in marine ecosystems, yet it's still unclear whether or how microbes can degrade them all," says Jan-Hendrik Hehemann from the Max Planck Institute for Marine Microbiology and the MARUM -- Center for Marine Environmental Sciences, both located in Bremen. "The new probe allows us to watch it happen live," Peter Seeberger from the Max Planck Institute of Colloids and Interfaces adds.

Sugars and the Ocean's Carbon

Algae take in carbon dioxide and transform it into oxygen and organic matter, with sugars playing a central role in the process. Yet not every sugar is easy for microbes to digest. Some are so complex that only a few microorganisms can break them down. When these tough sugars resist decay, the carbon they contain sinks to the seafloor, where it can remain trapped for centuries until the right enzymes appear. Determining which microbes can digest specific sugars has long challenged scientists, especially in diverse ocean ecosystems.

Watching Sugars Glow

To overcome this problem, the team used automated glycan assembly to create a sugar tagged with two fluorescent dyes. These dyes interact through a process called Forster resonance energy transfer (FRET), acting together like a molecular switch. The probe stays dark when intact, but once an enzyme breaks the sugar's backbone, it emits light. This allows scientists to see exactly where and when the sugar is being degraded. The researchers tested the probe by tracking a-mannan turnover, a polysaccharide (long sugar chain) found in algal blooms. It performed effectively in purified enzyme tests, bacterial extracts, live cell cultures, and even complex microbial communities.

"This research is a wonderful example of interdisciplinary collaboration between Max Planck Institutes. With our FRET glycans, we now have a new tool for researching phytoplankton-bacterioplankton interactions in the ocean," says Rudolf Amann from the Max Planck Institute for Marine Microbiology.

Revealing Hidden Degraders 

By enabling the tracking of a-mannan turnover, this glycan probe opens up new avenues for studying microbial metabolism without the need for prior genomic knowledge. Researchers can now pinpoint active degraders in situ, map the progression of glycan breakdown through space and time, and quantify turnover rates in complex communities. This tool paves the way for deeper insights into glycan cycling across ecosystems, from ocean algal blooms to the human gut. By observing which microbes are activated and under what conditions, scientists can link specific enzymatic activities to environmental processes and ultimately gain a better understanding of carbon flux in the ocean.

"Sugars are central to the marine carbon cycle," concludes first author Conor Crawford from the Max Planck Institute of Colloids and Interfaces. "With this FRET probe, we can ask: Who's eating what, where, and when?"
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A clue to ancient life? What scientists found inside Mars' frozen vortex | ScienceDaily
Scientists have recently captured a rare look at the harsh winter conditions swirling above Mars' north pole. Inside the planet's polar vortex, temperatures drop dramatically -- much colder than the air outside -- and the continuous darkness of the long Martian winter allows ozone levels in the atmosphere to rise sharply.


						
"The atmosphere inside the polar vortex, from near the surface to about 30 kilometers high, is characterized by extreme cold temperatures, about 40 degrees Celsius colder than outside the vortex," said Dr. Kevin Olsen of the University of Oxford, who presented the results at the EPSC-DPS2025 Joint Meeting in Helsinki.

At these extreme lows, the small amount of water vapor in Mars' atmosphere freezes and settles onto the polar ice cap. This change has a striking effect on ozone levels. Normally, ozone is destroyed when it reacts with molecules formed as ultraviolet sunlight breaks apart water vapor. But when the vapor freezes out completely, those reactions stop. With nothing left to break it down, ozone begins to build up inside the vortex.

"Ozone is a very important gas on Mars -- it's a very reactive form of oxygen and tells us how fast chemistry is happening in the atmosphere," said Olsen. "By understanding how much ozone there is and how variable it is, we know more about how the atmosphere changed over time, and even whether Mars once had a protective ozone layer like on Earth."

The European Space Agency's ExoMars Rosalind Franklin rover, scheduled to launch in 2028, will search for traces of ancient life on the planet. If Mars once had an ozone layer shielding its surface from ultraviolet radiation, that protective barrier could have made it far more hospitable to life billions of years ago.

How Mars' Polar Vortex Forms

Mars' polar vortex develops as part of its seasonal cycle, driven by the planet's 25.2-degree axial tilt. Like Earth, the Red Planet experiences seasonal shifts, and as northern summer ends, a swirling vortex forms above the pole and lingers until spring.




On Earth, the polar vortex can sometimes destabilize and drift south, sending cold air into lower latitudes. A similar process can occur on Mars, giving researchers valuable chances to study the vortex's interior.

"Because winters at Mars' north pole experience total darkness, like on Earth, they are very hard to study," says Olsen. "By being able to measure the vortex and determine whether our observations are inside or outside of the dark vortex, we can really tell what is going on."

Probing the Vortex

Olsen works with ESA's ExoMars Trace Gas Orbiter that is in orbit around Mars. In particular, the spacecraft's Atmospheric Chemistry Suite (ACS) studies Mars' atmosphere by gazing at the Red Planet's limb when the Sun is on the other side of the planet and is shining through the atmosphere. The wavelengths at which the sunlight is absorbed give away which molecules are present in the atmosphere and how high above the surface they are.

However, this technique doesn't work during the total darkness of martian winter when the Sun doesn't rise over the north pole. The only opportunities to glimpse inside the vortex are when it loses its circular shape but, to know exactly when and where this is happening, requires additional data.

For this, Olsen turned to the Mars Climate Sounder instrument on NASA's Mars Reconnaissance Orbiter to measure the extent of the vortex via temperature measurements.

"We looked for a sudden drop in temperature -- a sure sign of being inside the vortex," said Olsen. "Comparing the ACS observations with the results from the Mars Climate Sounder shows clear differences in the atmosphere inside the vortex compared to outside. This is a fascinating opportunity to learn more about martian atmosphere chemistry and how conditions change during the polar night to allow ozone to build up."
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A hidden gene could triple wheat yields | ScienceDaily
Researchers at the University of Maryland have identified the gene responsible for a rare type of wheat that forms three ovaries in each flower instead of just one. Because each ovary can grow into a grain, this finding could help boost the amount of wheat produced per acre. The study appeared on October 14, 2025, in the Proceedings of the National Academy of Sciences.


						
The unusual trait was first seen in a naturally occurring mutant of common bread wheat, but scientists did not know which genetic change caused it. To find out, the Maryland team created a detailed genetic map of the multi-ovary wheat and compared it with that of ordinary wheat. They found that a usually inactive gene called WUSCHEL-D1 (WUS-D1) had become active in the mutant plants. When WUS-D1 is turned on early in the formation of wheat flowers, it enlarges the developing floral tissue, allowing extra female structures such as pistils or ovaries to form.

If plant breeders can learn to trigger or replicate this activation of WUS-D1, it may be possible to create new wheat varieties that produce more kernels per plant. Even small increases in kernel number can make a major difference in overall food production around the world.

"Pinpointing the genetic basis of this trait offers a path for breeders to incorporate it into new wheat varieties, potentially increasing the number of grains per spike and overall yield," said Vijay Tiwari, Associate Professor of Plant Sciences and co-author of the study. "By employing a gene editing toolkit, we can now focus on further improving this trait for enhancing wheat yield. This discovery provides an exciting route to develop cost-effective hybrid wheat."

That's important because wheat is one of the world's staple crops, feeding billions of people every day. As global demand for wheat continues to rise, climate change, limited farmland, and population growth make it increasingly difficult to increase production using traditional methods. This discovery could give breeders a powerful new tool to boost yields without needing more land, water, or fertilizer.

The discovery of WUS-D1 could also lead to the development of similar multi-ovary varieties of other grain crops.

In addition to Dr. Tiwari, other authors of this paper from the University of Maryland Department of Plant Sciences include lead author and faculty assistant Adam Schoen, Professor Yiping Qi, Professor Emeritus Angus Murphy, Associate Professor Nidhi Rawat, Assistant Professor Daniel Rodriguez-Leal, Assistant Research Scientist Weifeng Luo, PhD student Anmol Kajla, Post Doctoral Associate Parva Kumar Sharma, and Alex Mahlandt (a former MS student from Tiwari lab). 

The paper "WUSCHEL-D1 upregulation enhances grain number by inducing formation of multi-ovary producing florets in wheat," was published in Proceedings of the National Academy of Sciences on October 14, 2025

This work was supported by the U.S. Department of Agriculture's National Institute of Food and Agriculture (Awards 13716674 and 13368004), the Australian Research Council (FT210100810), the Royal Society (UF150081), and the Yitpi Foundation. The views expressed in this story do not necessarily reflect the views of these organizations.
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Scientists finally read the hidden DNA code that shapes disease | ScienceDaily
For centuries, scientists have noticed that certain illnesses seem to pass from one generation to the next, a connection first noted by Hippocrates, who observed that some diseases "ran in families." Over time, researchers have steadily advanced their ability to uncover the biological roots of these inherited patterns within the human genome.


						
A team of EMBL researchers and collaborators has now created a tool that takes single-cell analysis to a new level. It can capture both genomic variations and RNA within the same cell, offering greater accuracy and scalability than earlier technologies. This approach allows scientists to identify variations in non-coding regions of DNA, the areas most often linked to disease, giving them a new way to explore how genetic differences contribute to human health. With its precision and ability to process large numbers of cells, the tool marks a major step toward linking specific genetic variants with disease outcomes.

"This has been a long-standing problem, as current single-cell methods to study DNA and RNA in the same cell have had limited throughput, lacked sensitivity, and are complicated," said Dominik Lindenhofer, the lead author on a new paper about SDR-Seq published in Nature Methods and a postdoctoral fellow in EMBL's Steinmetz Group. "On a single-cell level, you could read out variants in thousands of cells, but only if they had been expressed -- so only from coded regions. Our tool works, irrespective of where variants are located, yielding single-cell numbers that enable analysis of complex samples."

The important difference between coding and non-coding regions

DNA contains both coding and non-coding regions. The coding parts function like instruction manuals, since their genes are expressed into RNA, which directs cells in building proteins essential to life.

Non-coding regions, on the other hand, contain regulatory elements that guide how cells grow and function. Over 95% of disease-linked DNA variants occur in these non-coding regions, yet existing single-cell methods have not had the sensitivity or scale to study them effectively. Until now, researchers were unable to observe DNA and RNA from the same cell on a large scale, limiting insight into how DNA variants affect gene activity and contribute to disease.

"In this non-coding space, we know there are variants related to things like congenital heart disease, autism, and schizophrenia that are vastly unexplored, but these are certainly not the only diseases like this," Lindenhofer said. "We needed a tool to do that exploration to understand which variants are functional in their endogenous genomic context and understand how they contribute to disease progression."

Deciphering barcodes that track single cells




To perform single-cell DNA-RNA sequencing (SDR-seq), researchers used tiny oil-water droplets, each containing a single cell, allowing them to analyze DNA and RNA simultaneously. This method enabled them to examine thousands of cells in a single experiment and directly link genetic changes to patterns of gene activity. Developing this technology required overcoming major challenges and brought together teams from EMBL's Genome Biology and Structural and Computational Biology units, the Stanford University School of Medicine, and Heidelberg University Hospital.

Collaborators from EMBL's Judith Zaugg and Kyung-Min Noh groups developed a way to preserve delicate RNA by "fixing" the cells, while computational biologists in Oliver Stegle's group designed a specialized program to decode the complex DNA barcoding system needed for data analysis. Although this decoding software was built for this specific project, the team believes it could prove valuable for many other studies.

Researchers from Wolfgang Huber's and Sasha Dietrich's groups at EMBL and Universitatsklinikum Heidelberg were already examining B-cell lymphoma samples for other studies. These patient samples, rich in genetic variation, provided an ideal test case for the new technology. Using these samples, Lindenhofer observed how variations in DNA were linked to disease processes and found that cancer cells with more variants showed stronger activation signals that support tumor growth.

"We are using these small reaction chambers to read out DNA and RNA in the same single cell," Lindenhofer said. "This lets us accurately tell whether a variant is on one or both copies of a gene and measure its effects on gene expression in the same single cells. With the B-cell lymphoma cells, we were able to show that depending on the variant makeup of cells, they had different propensities to belong to distinct cellular states. We could also see that increasing variants in a cell actually were associated with a more malignant B-cell lymphoma state."

The many opportunities from a single-cell sequencing tool

The SDR-seq tool now offers genomic biologists scale, precision, and speed to help better understand genetic variants. While it could eventually play a role in treating a broad range of complex diseases, it may first help in developing better screening tools for diagnosis.

"We have a tool that can link variants to disease," said Lars Steinmetz, a senior author on the paper, an EMBL group leader, and a genetics professor at Stanford University School of Medicine. "This capability opens up a wide range of biology that we can now discover. If we can discern how variants actually regulate disease and understand that disease process better, it means we have a better opportunity to intervene and treat it."
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MIT finds traces of a lost world deep within planet Earth | ScienceDaily
Researchers from MIT and collaborating institutions have uncovered exceptionally rare traces of "proto Earth," the ancient precursor to our planet that existed about 4.5 billion years ago. This primitive world took shape before a massive collision forever changed its chemistry and gave rise to the Earth we inhabit today. The discovery, described on October 14 in Nature Geosciences, could help scientists reconstruct the earliest ingredients that shaped not only Earth but also the rest of the solar system.


						
Billions of years in the past, the solar system was a vast rotating cloud of gas and dust. Over time, this material coalesced into solid objects, forming the first meteorites. These meteorites gradually merged through repeated impacts to create the proto Earth and its neighboring planets.

During its infancy, Earth was a molten, lava-covered world. Less than 100 million years later, it experienced a catastrophic event when a Mars-sized body struck the young planet in what scientists call a "giant impact." The collision melted and mixed the planet's interior, wiping out much of its original chemical identity. For decades, scientists believed that any trace of the proto Earth had been completely destroyed in that cosmic upheaval.

However, the MIT team's new results challenge that assumption. The researchers found an unusual chemical signature in ancient, deep rock samples that differs from most materials found on Earth today. This signature appears as a slight imbalance in potassium isotopes -- atoms of the same element with different numbers of neutrons. After extensive analysis, the scientists concluded that the anomaly could not have been created by later impacts or by ongoing geological processes within Earth.

The most plausible explanation is that these rocks preserve tiny portions of the proto Earth's original material, somehow surviving the planet's violent reshaping.

"This is maybe the first direct evidence that we've preserved the proto Earth materials," says Nicole Nie, the Paul M. Cook Career Development Assistant Professor of Earth and Planetary Sciences at MIT. "We see a piece of the very ancient Earth, even before the giant impact. This is amazing because we would expect this very early signature to be slowly erased through Earth's evolution."

Nie's co-authors include Da Wang of Chengdu University of Technology (China), Steven Shirey and Richard Carlson of the Carnegie Institution for Science (Washington, D.C.), Bradley Peters of ETH Zurich (Switzerland), and James Day of the Scripps Institution of Oceanography (California).




A curious anomaly

In 2023, Nie and her team examined numerous well-documented meteorites collected from around the world. These meteorites formed at different times and locations throughout the solar system, capturing its changing chemistry over billions of years. When the researchers compared their compositions to that of Earth, they noticed a peculiar "potassium isotopic anomaly."

Potassium occurs naturally in three isotopic forms -- potassium-39, potassium-40, and potassium-41 -- each differing slightly in atomic mass. On modern Earth, potassium-39 and potassium-41 dominate, while potassium-40 exists only in minute amounts. Yet the meteorites displayed isotope ratios distinct from those typically seen on Earth.

This finding suggested that any substance showing the same kind of potassium imbalance must come from material that existed before the giant impact altered Earth's chemistry. In essence, the anomaly could serve as a fingerprint of proto-Earth matter.

"In that work, we found that different meteorites have different potassium isotopic signatures, and that means potassium can be used as a tracer of Earth's building blocks," Nie explains.

"Built different"

In the current study, the team looked for signs of potassium anomalies not in meteorites, but within the Earth. Their samples include rocks, in powder form, from Greenland and Canada, where some of the oldest preserved rocks are found. They also analyzed lava deposits collected from Hawaii, where volcanoes have brought up some of the Earth's earliest, deepest materials from the mantle (the planet's thickest layer of rock that separates the crust from the core).




"If this potassium signature is preserved, we would want to look for it in deep time and deep Earth," Nie says.

The team first dissolved the various powder samples in acid, then carefully isolated any potassium from the rest of the sample and used a special mass spectrometer to measure the ratio of each of potassium's three isotopes. Remarkably, they identified in the samples an isotopic signature that was different from what's been found in most materials on Earth.

Specifically, they identified a deficit in the potassium-40 isotope. In most materials on Earth, this isotope is already an insignificant fraction compared to potassium's other two isotopes. But the researchers were able to discern that their samples contained an even smaller percentage of potassium-40. Detecting this tiny deficit is like spotting a single grain of brown sand in a bucket rather than a scoop full of of yellow sand.

The team found that, indeed, the samples exhibited the potassium-40 deficit, showing that the materials "were built different," says Nie, compared to most of what we see on Earth today.

But could the samples be rare remnants of the proto Earth? To answer this, the researchers assumed that this might be the case. They reasoned that if the proto Earth were originally made from such potassium-40-deficient materials, then most of this material would have undergone chemical changes -- from the giant impact and subsequent, smaller meteorite impacts -- that ultimately resulted in the materials with more potassium-40 that we see today.

The team used compositional data from every known meteorite and carried out simulations of how the samples' potassium-40 deficit would change following impacts by these meteorites and by the giant impact. They also simulated geological processes that the Earth experienced over time, such as the heating and mixing of the mantle. In the end, their simulations produced a composition with a slightly higher fraction of potassium-40 compared to the samples from Canada, Greenland, and Hawaii. More importantly, the simulated compositions matched those of most modern-day materials.

The work suggests that materials with a potassium-40 deficit are likely leftover original material from the proto Earth.

Curiously, the samples' signature isn't a precise match with any other meteorite in geologists' collections. While the meteorites in the team's previous work showed potassium anomalies, they aren't exactly the deficit seen in the proto Earth samples. This means that whatever meteorites and materials originally formed the proto Earth have yet to be discovered.

"Scientists have been trying to understand Earth's original chemical composition by combining the compositions of different groups of meteorites," Nie says. "But our study shows that the current meteorite inventory is not complete, and there is much more to learn about where our planet came from."

This work was supported, in part, by NASA and MIT.
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        A hidden gene could triple wheat yields
        Researchers discovered the gene that gives a rare wheat variety its unusual "triple-grain" trait. When switched on, the gene helps wheat flowers produce extra grain-bearing parts. The finding could allow scientists to grow new, high-yield crops to meet global food demand. It's a simple genetic change with world-changing potential.
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A hidden gene could triple wheat yields | ScienceDaily
Researchers at the University of Maryland have identified the gene responsible for a rare type of wheat that forms three ovaries in each flower instead of just one. Because each ovary can grow into a grain, this finding could help boost the amount of wheat produced per acre. The study appeared on October 14, 2025, in the Proceedings of the National Academy of Sciences.


						
The unusual trait was first seen in a naturally occurring mutant of common bread wheat, but scientists did not know which genetic change caused it. To find out, the Maryland team created a detailed genetic map of the multi-ovary wheat and compared it with that of ordinary wheat. They found that a usually inactive gene called WUSCHEL-D1 (WUS-D1) had become active in the mutant plants. When WUS-D1 is turned on early in the formation of wheat flowers, it enlarges the developing floral tissue, allowing extra female structures such as pistils or ovaries to form.

If plant breeders can learn to trigger or replicate this activation of WUS-D1, it may be possible to create new wheat varieties that produce more kernels per plant. Even small increases in kernel number can make a major difference in overall food production around the world.

"Pinpointing the genetic basis of this trait offers a path for breeders to incorporate it into new wheat varieties, potentially increasing the number of grains per spike and overall yield," said Vijay Tiwari, Associate Professor of Plant Sciences and co-author of the study. "By employing a gene editing toolkit, we can now focus on further improving this trait for enhancing wheat yield. This discovery provides an exciting route to develop cost-effective hybrid wheat."

That's important because wheat is one of the world's staple crops, feeding billions of people every day. As global demand for wheat continues to rise, climate change, limited farmland, and population growth make it increasingly difficult to increase production using traditional methods. This discovery could give breeders a powerful new tool to boost yields without needing more land, water, or fertilizer.

The discovery of WUS-D1 could also lead to the development of similar multi-ovary varieties of other grain crops.

In addition to Dr. Tiwari, other authors of this paper from the University of Maryland Department of Plant Sciences include lead author and faculty assistant Adam Schoen, Professor Yiping Qi, Professor Emeritus Angus Murphy, Associate Professor Nidhi Rawat, Assistant Professor Daniel Rodriguez-Leal, Assistant Research Scientist Weifeng Luo, PhD student Anmol Kajla, Post Doctoral Associate Parva Kumar Sharma, and Alex Mahlandt (a former MS student from Tiwari lab). 

The paper "WUSCHEL-D1 upregulation enhances grain number by inducing formation of multi-ovary producing florets in wheat," was published in Proceedings of the National Academy of Sciences on October 14, 2025

This work was supported by the U.S. Department of Agriculture's National Institute of Food and Agriculture (Awards 13716674 and 13368004), the Australian Research Council (FT210100810), the Royal Society (UF150081), and the Yitpi Foundation. The views expressed in this story do not necessarily reflect the views of these organizations.
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        Forget fiber. Science just found the foods that really help constipation
        Researchers at King's College London have created the first evidence-based dietary guidelines for chronic constipation, finding real relief may come from kiwifruit, rye bread, and mineral water. Psyllium, probiotics, and magnesium oxide also showed benefits, while common fiber and senna advice fell short. The guidelines emphasize self-management and high-quality evidence, offering practical tools for patients and clinicians alike.

      

      
        Dark matter might not be invisible after all. It could leave a hidden glow
        Researchers suggest that dark matter might subtly color light red or blue as it passes through, revealing traces of its existence. Using a network-like model of particle connections, they argue that light could be influenced indirectly by Dark Matter through intermediaries. Detecting these tints could unlock a whole new way to explore the hidden 85% of the Universe. The finding could reshape how telescopes search for cosmic mysteries.

      

      
        Stanford's tiny eye chip helps the blind see again
        A wireless eye implant developed at Stanford Medicine has restored reading ability to people with advanced macular degeneration. The PRIMA chip works with smart glasses to replace lost photoreceptors using infrared light. Most trial participants regained functional vision, reading books and recognizing signs. Researchers are now developing higher-resolution versions that could eventually provide near-normal sight.

      

      
        Scientists say dimming the sun could spark global chaos
        Scientists are taking the once-radical concept of dimming the sun through stratospheric aerosol injection (SAI) seriously, but a Columbia University team warns that reality is far messier than models suggest. Their study reveals how physical, geopolitical, and economic constraints could derail even the best-intentioned attempts to cool the planet. From unpredictable monsoon disruptions to material shortages and optical inefficiencies, every step introduces new risks.

      

      
        This simple neck measurement might reveal hidden heart risks
        Neck size is proving to be a powerful indicator of hidden health risks. Larger neck circumferences are associated with cardiovascular disease, diabetes, and sleep apnea, even among those with normal weight. Fat stored in the upper body affects vital metabolic processes, increasing strain on the heart and blood vessels. A simple tape-measure check might reveal more about your health than you think.

      

      
        Feeling stressed? Science finds a simple way to take back control
        Feeling in control may be the key to conquering daily stress. Penn State researchers found that people were 62% more likely to resolve everyday hassles on days when they felt greater control. This link grew stronger over time, suggesting we get better at managing stress as we age. Simple actions like setting priorities and reframing challenges can help boost that sense of control and reduce overall stress.

      

      
        Scientists create LED light that kills cancer cells without harming healthy ones
        A new light-driven cancer therapy uses LEDs and tin nanoflakes to kill tumors safely and affordably. Developed by teams in Texas and Portugal, it eliminates up to 92% of skin cancer cells without harming healthy ones.

      

      
        Eating ultra-processed foods may rewire the brain and drive overeating
        A massive brain imaging study of nearly 30,000 people has uncovered striking connections between eating ultra-processed foods and measurable changes in brain structure. These changes may be tied to overeating and addictive eating patterns, though scientists caution that more research is needed to confirm cause and effect.

      

      
        Tiny AI-powered eye implant helps the blind see again
        A groundbreaking retinal implant called PRIMA has enabled blind patients with dry AMD to read again. The chip, powered by light and paired with AR glasses, sends visual data directly to the brain. In clinical trials, most participants regained enough sight to read words and navigate daily life. This innovation represents a leap forward in artificial vision and patient independence.

      

      
        How this odd-looking animal outsmarted aging
        Naked mole-rats seem to have found nature's cheat code for longevity. Scientists discovered that small tweaks in one of their proteins make it better at fixing DNA damage, helping the animals resist aging. Even fruit flies with the same changes lived longer, hinting at a universal way life can extend its own clock. It's a glimpse into how evolution fine-tunes biology to fight time itself.

      

      
        Einstein's overlooked idea could explain how the Universe really began
        Researchers have unveiled a new model for the universe's birth that replaces cosmic inflation with gravitational waves as the driving force behind creation. Their simulations show that gravity and quantum mechanics may alone explain the structure of the cosmos. This elegant approach challenges traditional Big Bang interpretations and revives a century-old idea rooted in Einstein's work.

      

      
        Stanford scientists grow thousands of mini human brains using common food additive
        Stanford scientists have solved a long-standing challenge in growing brain organoids by using a simple food additive to keep them from sticking together. The breakthrough enables the production of thousands of identical mini-brains at once, making large-scale testing and research possible. This leap could revolutionize how we study brain development and screen drugs for side effects. The discovery opens new paths to understanding and treating disorders such as autism and schizophrenia.

      

      
        Scientists finally read the hidden DNA code that shapes disease
        EMBL researchers created SDR-seq, a next-generation tool that decodes both DNA and RNA from the same cell. It finally opens access to non-coding regions, where most disease-associated genetic variants lie. By revealing how these variants affect gene activity, scientists can better understand complex diseases and develop improved diagnostic tools.

      

      
        Scientists just debunked the calcium and dementia myth
        A long-term Australian study found that calcium supplements do not raise dementia risk in older women, countering previous fears. The research followed more than 1,400 participants for nearly 15 years and revealed no harmful cognitive effects. Scientists say these results should reassure those using calcium to prevent osteoporosis, though more research is needed across broader populations.

      

      
        Can Ozempic help you cut back on alcohol? Researchers think so
        Semaglutide, tirzepatide, and other GLP-1 drugs appear to slow alcohol absorption and blunt its intoxicating effects, according to new research. The study found participants on these medications felt less drunk despite consuming the same amount of alcohol. This could point to a safer, faster-acting way to help people reduce drinking--distinct from traditional treatments that target the brain directly.

      

      
        MIT finds traces of a lost world deep within planet Earth
        Researchers have discovered chemical fingerprints of Earth's earliest incarnation, preserved in ancient mantle rocks. A unique imbalance in potassium isotopes points to remnants of "proto Earth" material that survived the planet's violent formation. The study suggests the original building blocks of Earth remain hidden beneath its surface, offering a direct glimpse into our planet's ancient origins.
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Forget fiber. Science just found the foods that really help constipation | ScienceDaily
Kiwifruit, rye bread, and mineral-rich water may help reduce the discomfort of chronic constipation, according to new evidence-based dietary guidelines developed by researchers at King's College London.


						
The team's work represents the first comprehensive, evidence-supported dietary recommendations specifically for adults living with long-term constipation. The research also found that supplements such as psyllium fiber, certain probiotics, and magnesium oxide may provide additional relief.

In contrast, some popular methods often promoted for constipation management, including general "high-fiber diets" and senna supplements (a type of laxative), were found to lack convincing scientific support for effectiveness.

Backed by Strong Evidence and Expert Endorsement

The new guidelines were published in two major international journals, the Journal of Human Nutrition & Dietetics and Neurogastroenterology & Motility, and are endorsed by the British Dietetic Association (BDA). The aim is to transform how constipation is treated in clinical settings by providing healthcare professionals with clear, evidence-based tools. The guidelines also give individuals the ability to manage their condition more effectively through diet and hydration.

Constipation is a chronic condition that can seriously affect quality of life while adding to healthcare costs. Previous clinical recommendations have typically relied on increasing dietary fiber and fluid intake, an approach that researchers now say may be overly simplistic and outdated.

The Science Behind the New Guidelines

Unlike earlier guidance, the new recommendations draw on extensive systematic reviews and meta-analyses. Using the GRADE framework to evaluate evidence quality, an expert panel consisting of dietitians, a nutritionist, gastroenterologist, gut physiologist, and general practitioner examined data from more than 75 clinical trials. Their work resulted in 59 recommendations and the identification of 12 key areas for future research.




Dr. Eirini Dimidi, Reader in Nutritional Sciences at King's College London and lead author, explained: "Chronic constipation can have a huge impact on someone's day-to-day life. For the first time, we've provided direction on what dietary approaches could genuinely help, and which diet advice lacks evidence. Being able to improve this condition through dietary changes would allow people to self-manage their symptoms more and, hopefully, improve their quality of life."

Personalized Nutrition and Global Application

The guidelines also emphasize measurable outcomes, such as stool frequency and consistency, straining, and quality of life. This practical focus allows healthcare professionals to tailor dietary advice to individual symptom patterns. To support implementation, the researchers have created a clinician-friendly tool that can be used worldwide.

The review also revealed that while several foods and supplements appear effective, the quality of most existing research remains low. Many trials examined single interventions instead of comprehensive diet patterns, highlighting the need for more robust nutrition studies in constipation management.

Rethinking Fiber and Future Directions

Dr. Dimidi noted that although high-fiber diets are often promoted as beneficial for overall health, the new findings indicate limited evidence for their specific effectiveness in relieving constipation. "Eating a high fiber diet offers many benefits to overall health and has been a go-to recommendation for constipation," she said. "However, our guidelines found that there simply isn't enough evidence to suggest it actually works in constipation specifically. Instead, our research reveals some new dietary strategies that could indeed help patients. At the same time, we urgently need more high-quality trials to strengthen the evidence on what works and what doesn't."

Professor Kevin Whelan, senior author and Professor of Dietetics at King's College London, added: "This new guidance marks a promising step towards empowering health professionals and their patients to manage constipation through diet. This means that from now on that people suffering from constipation across the world can now receive up-to-date advice based upon the best available evidence in order to improve their symptoms and well-being. With continued research, it holds real potential to drive lasting improvements in quality of life."
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Dark matter might not be invisible after all. It could leave a hidden glow | ScienceDaily
Dark matter, the mysterious substance thought to make up most of the Universe, might not be completely invisible after all. A new study suggests it could leave behind a faint red or blue "fingerprint" in light that passes through regions filled with it.


						
Researchers at the University of York propose that light could subtly change color when it encounters dark matter, offering a potential method for detecting it directly. This finding challenges the long-standing belief that dark matter and light do not interact in any measurable way.

Rethinking an "Invisible" Force

Until now, dark matter has been known only through its gravitational influence, which holds galaxies together and shapes their structure. Because it neither emits nor reflects light, scientists have traditionally assumed it cannot be detected through optical means.

The new work, however, suggests this view might be incomplete. According to the York team, light traveling through space could acquire a slight red or blue tint depending on the kind of dark matter it encounters. Detecting these subtle variations could open a new window into studying the unseen material that dominates the cosmos.

A "Six Handshake Rule" for Particles

The research is based on a concept similar to the "six handshake rule." This is the idea that any two people are connected by a short chain of acquaintances. The scientists suggest that something comparable might occur among subatomic particles.




Even if dark matter does not interact directly with light, it could still affect it indirectly through other particles. Certain dark matter candidates, called Weakly Interacting Massive Particles (WIMPs), might influence light by connecting through a chain of intermediate particles such as the Higgs boson and the top quark.

Traces of Color in the Darkness

Dr. Mikhail Bashkanov, from the University of York's School of Physics, Engineering and Technology, explained: "It's a fairly unusual question to ask in the scientific world, because most researchers would agree that dark matter is dark, but we have shown that even dark matter that is the darkest kind imaginable -- it could still have a kind of color signature.

He added: "It's a fascinating idea, and what is even more exciting is that, under certain conditions, this 'color' might actually be detectable. With the right kind of next-generation telescopes, we could measure it. That means astronomy could tell us something completely new about the nature of dark matter, making the search for it much simpler."

A New Direction for Dark Matter Detection

The study describes how these indirect interactions could be tested in upcoming experiments, allowing scientists to eliminate certain dark matter models while refining others. The team also emphasizes the importance of incorporating these findings into the design of future telescopes.

Dark matter remains one of physics' greatest mysteries, revealing itself only through its gravitational pull. Confirming these results could provide an entirely new approach to detecting it and deepen our understanding of how the Universe is held together.

Dr. Bashkanov said: "Right now, scientists are spending billions building different experiments -- some to find WIMPs, others to look for axions or dark photons. Our results show we can narrow down where and how we should look in the sky, potentially saving time and helping to focus those efforts."

The study was published in the journal Physics Letters B.
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Stanford's tiny eye chip helps the blind see again | ScienceDaily
A tiny wireless chip placed at the back of the eye, combined with a pair of advanced smart glasses, has partially restored vision to people suffering from an advanced form of age-related macular degeneration. In a clinical study led by Stanford Medicine and international collaborators, 27 of the 32 participants regained the ability to read within a year of receiving the implant.


						
With the help of digital features such as adjustable zoom and enhanced contrast, some participants achieved visual sharpness comparable to 20/42 vision.

The study's findings were published on Oct. 20 in the New England Journal of Medicine.

A Milestone in Restoring Functional Vision

The implant, named PRIMA and developed at Stanford Medicine, is the first prosthetic eye device to restore usable vision to individuals with otherwise untreatable vision loss. The technology enables patients to recognize shapes and patterns, a level of vision known as form vision.

"All previous attempts to provide vision with prosthetic devices resulted in basically light sensitivity, not really form vision," said Daniel Palanker, PhD, a professor of ophthalmology and a co-senior author of the paper. "We are the first to provide form vision."

The research was co-led by Jose-Alain Sahel, MD, professor of ophthalmology at the University of Pittsburgh School of Medicine, with Frank Holz, MD, of the University of Bonn in Germany, serving as lead author.




How the PRIMA System Works

The system includes two main parts: a small camera attached to a pair of glasses and a wireless chip implanted in the retina. The camera captures visual information and projects it through infrared light to the implant, which converts it into electrical signals. These signals substitute for the damaged photoreceptors that normally detect light and send visual data to the brain.

The PRIMA project represents decades of scientific effort, involving numerous prototypes, animal testing, and an initial human trial.

Palanker first conceived the idea two decades ago while working with ophthalmic lasers to treat eye disorders. "I realized we should use the fact that the eye is transparent and deliver information by light," he said.

"The device we imagined in 2005 now works in patients remarkably well."

Replacing Lost Photoreceptors

Participants in the latest trial had an advanced stage of age-related macular degeneration known as geographic atrophy, which progressively destroys central vision. This condition affects over 5 million people worldwide and is the leading cause of irreversible blindness among older adults.




In macular degeneration, the light-sensitive photoreceptor cells in the central retina deteriorate, leaving only limited peripheral vision. However, many of the retinal neurons that process visual information remain intact, and PRIMA capitalizes on these surviving structures.

The implant, measuring just 2 by 2 millimeters, is placed in the area of the retina where photoreceptors have been lost. Unlike natural photoreceptors that respond to visible light, the chip detects infrared light emitted from the glasses.

"The projection is done by infrared because we want to make sure it's invisible to the remaining photoreceptors outside the implant," Palanker said.

Combining Natural and Artificial Vision

This design allows patients to use both their natural peripheral vision and the new prosthetic central vision simultaneously, improving their ability to orient themselves and move around.

"The fact that they see simultaneously prosthetic and peripheral vision is important because they can merge and use vision to its fullest," Palanker said.

Since the implant is photovoltaic -- relying solely on light to generate electrical current -- it operates wirelessly and can be safely placed beneath the retina. Earlier versions of artificial eye devices required external power sources and cables that extended outside the eye.

Reading Again

The new trial included 38 patients older than 60 who had geographic atrophy due to age-related macular degeneration and worse than 20/320 vision in at least one eye.

Four to five weeks after implantation of the chip in one eye, patients began using the glasses. Though some patients could make out patterns immediately, all patients' visual acuity improved over months of training.

"It may take several months of training to reach top performance -- which is similar to what cochlear implants require to master prosthetic hearing," Palanker said.

Of the 32 patients who completed the one-year trial, 27 could read and 26 demonstrated clinically meaningful improvement in visual acuity, which was defined as the ability to read at least two additional lines on a standard eye chart. On average, participants' visual acuity improved by 5 lines; one improved by 12 lines.

The participants used the prosthesis in their daily lives to read books, food labels and subway signs. The glasses allowed them to adjust contrast and brightness and magnify up to 12 times. Two-thirds reported medium to high user satisfaction with the device.

Nineteen participants experienced side effects, including ocular hypertension (high pressure in the eye), tears in the peripheral retina and subretinal hemorrhage (blood collecting under the retina). None were life-threatening, and almost all resolved within two months.

Future Visions

For now, the PRIMA device provides only black-and-white vision, with no shades in between, but Palanker is developing software that will soon enable the full range of grayscale.

"Number one on the patients' wish list is reading, but number two, very close behind, is face recognition," he said. "And face recognition requires grayscale."

He is also engineering chips that will offer higher resolution vision. Resolution is limited by the size of pixels on the chip. Currently, the pixels are 100 microns wide, with 378 pixels on each chip. The new version, already tested in rats, may have pixels as small as 20 microns wide, with 10,000 pixels on each chip.

Palanker also wants to test the device for other types of blindness caused by lost photoreceptors.

"This is the first version of the chip, and resolution is relatively low," he said. "The next generation of the chip, with smaller pixels, will have better resolution and be paired with sleeker-looking glasses."

A chip with 20-micron pixels could give a patient 20/80 vision, Palanker said. "But with electronic zoom, they could get close to 20/20."

Researchers from the University of Bonn, Germany; Hopital Fondation A. de Rothschild, France; Moorfields Eye Hospital and University College London; Ludwigshafen Academic Teaching Hospital; University of Rome Tor Vergata; Medical Center Schleswig-Holstein, University of Lubeck; L'Hopital Universitaire de la Croix-Rousse and Universite Claude Bernard Lyon 1; Azienda Ospedaliera San Giovanni Addolorata; Centre Monticelli Paradis and L'Universite d'Aix-Marseille; Intercommunal Hospital of Creteil and Henri Mondor Hospital; Knappschaft Hospital Saar; Nantes University; University Eye Hospital Tubingen; University of Munster Medical Center; Bordeaux University Hospital; Hopital National des 15-20; Erasmus University Medical Center; University of Ulm; Science Corp.; University of California, San Francisco; University of Washington; University of Pittsburgh School of Medicine; and Sorbonne Universite contributed to the study.

The study was supported by funding from Science Corp., the National Institute for Health and Care Research, Moorfields Eye Hospital National Health Service Foundation Trust, and University College London Institute of Ophthalmology.
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Scientists say dimming the sun could spark global chaos | ScienceDaily
An idea once dismissed as science fiction -- cooling Earth by scattering sunlight-reflecting particles into the upper atmosphere -- is now being taken seriously by researchers. This proposed technique, called stratospheric aerosol injection (SAI), aims to offset global warming by mimicking the cooling effect of volcanic eruptions. Hundreds of scientific models have explored how it might work. Yet researchers at Columbia University caution that those models overlook how complex, uncertain, and potentially risky such an effort would be.


						
"Even when simulations of SAI in climate models are sophisticated, they're necessarily going to be idealized. Researchers model the perfect particles that are the perfect size. And in the simulation, they put exactly how much of them they want, where they want them. But when you start to consider where we actually are, compared to that idealized situation, it reveals a lot of the uncertainty in those predictions," says V. Faye McNeill, an atmospheric chemist and aerosol scientist at Columbia's Climate School and Columbia Engineering.

"There are a range of things that might happen if you try to do this -- and we're arguing that the range of possible outcomes is a lot wider than anybody has appreciated until now."

Exploring the Limits of Solar Geoengineering

In a study published in Scientific Reports, McNeill and her team examined the physical, political, and economic barriers that make SAI far more complicated in reality than in theory. They reviewed existing studies to understand how the results of SAI would depend on the details of how and where it is deployed. Key factors include the altitude and latitude of particle release, the time of year, and the total amount of material injected into the atmosphere.

Among these variables, latitude appears to have the greatest influence. SAI efforts concentrated near the poles, for example, could disrupt tropical monsoons, while releases near the equator might alter jet streams and interfere with global air circulation.

"It isn't just a matter of getting five teragrams of sulfur into the atmosphere. It matters where and when you do it," says McNeill. These variabilities suggest that, if SAI takes place, it should be done in a centralized, coordinated fashion. Given geopolitical realities, however, the researchers say that is unlikely.




Lessons From Volcanoes

Most climate models studying SAI assume the use of sulfate aerosols, similar to the compounds produced by volcanic eruptions. When Mount Pinatubo erupted in 1991, for instance, global temperatures dropped by nearly one degree Celsius for several years. That event is often cited as evidence that SAI could temporarily cool the planet.

But volcanic activity also highlights the risks. Pinatubo's eruption disrupted the Indian monsoon system, reduced rainfall across South Asia, and contributed to ozone depletion. Similar side effects could result from artificial sulfate releases, including acid rain and soil contamination. These concerns have pushed scientists to investigate other, potentially safer materials.

Searching for Better Materials

Proposed alternatives include minerals such as calcium carbonate, alpha alumina, rutile and anatase titania, cubic zirconia, and even diamond. While much attention has been paid to how well these materials might scatter sunlight, other essential questions -- such as their availability and practicality -- have been less explored.

"Scientists have discussed the use of aerosol candidates with little consideration of how practical limitations might limit your ability to actually inject massive amounts of them yearly," says Miranda Hack, an aerosol scientist at Columbia University and the new paper's lead author. "A lot of the materials that have been proposed are not particularly abundant."

Diamond, for instance, would perform well optically but is far too scarce and expensive to use. Cubic zirconia and rutile titania could meet demand in theory, but economic modeling by the Columbia team suggests production costs would skyrocket with increased demand. Only calcium carbonate and alpha alumina are abundant enough to be feasible at scale, yet both face serious technical problems during dispersion.




Small Particles, Big Problems

For SAI to work, particles must remain extremely small -- less than one micron in size. However, the mineral alternatives tend to clump together into larger aggregates. These larger clusters scatter sunlight less effectively and behave unpredictably in the atmosphere.

"Instead of having these perfect optical properties, you have something much worse. In comparison to sulfate, I don't think we would necessarily see the types of climate benefits that have been discussed," says Hack.

A Strategy Full of Uncertainty

According to the researchers, the many unknowns surrounding SAI -- from deployment logistics to material performance -- make the technique even more uncertain than previously believed. These challenges should be clearly acknowledged when policymakers and scientists discuss the future of solar geoengineering.

"It's all about risk trade-offs when you look at solar geoengineering," says Gernot Wagner, a climate economist at the Columbia Business School and a close collaborator with the Climate School. Given the messy realities of SAI, he says, "it isn't going to happen the way that 99 percent of these papers model."

The study also lists Daniel Steingart, co-director of the Columbia Electrochemical Energy Center, as a coauthor. Together, the team emphasizes that while SAI may seem like an attractive quick fix for global warming, the path to actually cooling the planet could be far more perilous and unpredictable than it appears.
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This simple neck measurement might reveal hidden heart risks | ScienceDaily
For decades, doctors have depended on indicators such as body mass index (BMI) and waist-to-hip ratio to gauge a person's risk for chronic disease. But researchers are now turning their attention to a different, often-overlooked measurement: neck circumference.


						
While a thick neck may suggest physical power, like that of athletes in contact sports, research indicates it could also be a marker of hidden health risks.

Why Neck Size Matters

BMI calculates body fat by comparing weight to height, but it doesn't always paint an accurate picture. A muscular athlete may register a high BMI without carrying excess fat. This is where measuring neck size can offer additional clues about what's happening inside the body.

Studies have found that individuals with larger necks relative to their body size are more likely to develop serious health issues. The reason lies in fat distribution -- particularly in the upper body.

Fat stored around the upper torso releases fatty acids into the bloodstream, which can interfere with how the body regulates cholesterol, blood sugar, and heart rhythm. In effect, neck circumference acts as a visible indicator of visceral fat, the harmful kind that accumulates around internal organs.

The Link to Heart Disease and Other Conditions

Evidence connecting neck size to health outcomes is compelling. People with thicker necks show higher rates of cardiovascular diseases, including hypertension, atrial fibrillation, and heart failure.




Atrial fibrillation is of particular concern because it causes irregular heartbeats and erratic blood flow, raising the risk of blood clots and stroke. Over time, this irregular rhythm can strain the heart and lead to failure.

Neck circumference is also tied to coronary heart disease, where narrowed arteries reduce the flow of oxygen-rich blood to the heart.

More Than Just Heart Health

The risks don't stop at cardiovascular problems. Larger neck size is associated with a greater likelihood of developing type 2 diabetes and gestational diabetes, both of which can lead to long-term complications such as nerve damage, vision loss, and limb amputation.

Sleep disorders are another major concern. A thicker neck is a known risk factor for obstructive sleep apnea, a condition in which breathing repeatedly stops and starts during sleep. This not only leads to severe daytime fatigue but also places additional stress on the heart and blood vessels. People with sleep apnea are also more prone to accidents caused by exhaustion.

When Neck Size Becomes a Warning

So, how big is too big? Research suggests that men with a neck circumference of 17 inches (43 cm) or more, and women with 14 inches (35.5 cm) or more, face elevated health risks.




Perhaps most surprising, these dangers are not limited to people who are overweight. Even individuals with a normal BMI may be at risk if their neck measurements exceed these thresholds. For every additional centimeter beyond that range, the likelihood of hospitalization and early death increases.

Taking Action

If your neck measurement falls above these levels, there's no reason for alarm, but it's worth noting. Neck size represents only one piece of your overall health profile, yet it can reveal important information that other metrics might overlook.

The positive news is that neck circumference can change with lifestyle improvements. Regular cardiovascular exercise, strength training, and sufficient sleep all contribute to better metabolic health. Eating a diet rich in vegetables, fruits, and pulses supports weight management and reduces unhealthy fat storage.

How to Measure Your Neck

Checking your neck size is simple. Use a flexible tape measure and wrap it around the narrowest part of your neck, keeping the tape snug but not tight. The process takes only a few seconds.

A Simple Measurement With Big Meaning

This quick check can highlight potential risks that traditional metrics might miss. While neck circumference shouldn't replace established health assessments, it provides a valuable, easy-to-use tool for understanding cardiovascular and metabolic health.

In our search for better ways to predict and prevent disease, it turns out some of the most revealing clues are right in front of us. Your neck may be quietly reflecting more about your health than you think -- and it's worth paying attention.
[image: The Conversation]
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Feeling stressed? Science finds a simple way to take back control | ScienceDaily
A tight work deadline, a clogged toilet, or a disagreement with a loved one can make an ordinary day feel overwhelming. When several of these small frustrations build up, stress can quickly escalate. But according to new research that includes scientists from Penn State, simply feeling more in control might help make those everyday challenges easier to handle.


						
The study found that on days when people felt they had greater control over their stressors, they were 62% more likely to take action -- such as calling a plumber or addressing a difficult conversation -- to solve the problem. This effect became even stronger with age. The results suggest that a person's sense of control can serve as an important psychological resource that can be strengthened over time to help manage stress and improve health outcomes.

The findings were published in the journal Communications Psychology.

Small Boosts, Big Benefits

"This research shows that even small boosts in how much control people feel they have over everyday hassles make it more likely that those hassles actually get resolved," said David Almeida, professor of human development and family studies at Penn State and senior author on the paper. "Learning to find and act on these pockets of control in daily life may not only reduce stress but also support long-term health and well-being."

Previous work led by Almeida has shown that stress responses fluctuate over time and that even minor daily inconveniences can affect health when they accumulate. Actively resolving stressors -- such as clearing up an argument -- is a key part of processing stress and allows emotions to settle more quickly.

Measuring How Control Affects Stress

In this new study, the researchers wanted to know whether a sense of personal control -- how much people feel they can influence their daily challenges -- affects whether a stressor gets resolved. For instance, does believing you can fix a billing mistake make you more likely to call the company? The team also examined what influences that sense of control, including the type of stress, how often stressors occur, and socioeconomic conditions.




"If perceived stressor control promotes stress resolution, can we leverage that as a modifiable resource to influence stressor resolution and therefore our emotional health and well-being?" asked lead author Dakota Witzel, who was a postdoctoral scholar at the Center for Healthy Aging at Penn State during the time of the research and is now an assistant professor at South Dakota State University.

Tracking Daily Stress Over a Decade

The researchers analyzed data from more than 1,700 adults who took part in the National Study of Daily Experiences, part of the long-running Midlife in the United States Survey (MIDUS), a national study on health and well-being. For eight consecutive days, participants reported any daily stressors they experienced within the previous 24 hours and whether each stressor was resolved by the end of the day. Common sources of stress included interpersonal tensions (arguments or avoided arguments), home or work overload, and "network stress" -- problems affecting friends or family that still caused distress for the participant.

Participants also rated how much control they felt over each stressor on a four-point scale (none, a little, some, or a lot of control). The same survey was repeated with these participants 10 years later to see whether the connection between perceived control and stress resolution changed with time.

Control Levels Fluctuate From Day to Day

Results showed that people's sense of control can shift greatly from one day to the next. In other words, feeling in control is not a fixed personal trait -- it's a daily perception that varies depending on circumstances.




Across all ages, on days when people felt more in control than usual -- for instance, feeling "some" control instead of "a little" -- they were significantly more likely to resolve the stressor. This pattern held true regardless of the stressor's type or intensity.

Interestingly, the connection grew stronger with age. Early in the study, participants who felt a higher-than-usual level of control were 61% more likely to resolve their stressors that day. A decade later, the same boost in perceived control raised that likelihood to 65%.

"This work also begins to show that as we get older, not only do we have more control but that control helps us get better at handling stress," Witzel said.

Building a Sense of Control

The findings suggest that perceived control can serve as a key tool for reducing daily stress.

"It's encouraging news that daily control isn't fixed. It can be strengthened through practical strategies such as setting priorities or reframing what's within reach," Almeida said. "We need to figure out how we can create the context and setting to allow people to feel more control."

Practical ways to build control include focusing on what's within reach, breaking large challenges into smaller steps, and using time blocking or lists to track progress. These small wins can create momentum and reduce stress. Asking for help or delegating tasks can also boost the sense of support and control. Ending each day with a short reflection may help people prepare mentally for the next day.

What's Next for the Research

The team plans to keep studying how perceived control interacts with long-term or chronic stress.

"In this study, we're talking about daily stressors, the minor inconveniences that occur throughout the day, but there's also chronic stress where people are continually impacted by stressors again and again," Witzel said. "Exploring the idea of whether resolution can be a mechanism that decreases the effect of chronic stress is an interesting area to explore."

Eric Cerino, associate professor at Northern Arizona University, is co-lead author of the paper. Other authors on the paper include Robert Stawski, professor, Utah State University; Gillian Porter, assistant clinical professor, Raechel Livingston, research coordinator, and Amanda Black from Northern Arizona University; Jonathan Rush, assistant professor, University of Victoria; Jacqueline Mogle, RTI Health Solutions; Susan Charles, professor, University of California, Irvine; and Jennifer Piazza, professor, California State University, Fullerton.

Funding from the National Institute of Aging and the National Institute on Minority Health and Health Disparities supported this work.
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Scientists create LED light that kills cancer cells without harming healthy ones | ScienceDaily
Scientists have developed a promising cancer therapy that uses LED light and ultra-thin flakes of tin to eliminate cancer cells while protecting healthy tissue. Unlike traditional chemotherapy and other invasive treatments, this new method avoids the painful side effects patients often endure.


						
The breakthrough comes from a partnership between The University of Texas at Austin and the University of Porto in Portugal, made possible through the UT Austin Portugal Program. The collaboration aims to make light-based cancer therapies more accessible and affordable. Current versions of these treatments rely on expensive materials, specialized lab setups, and powerful lasers that can sometimes damage surrounding tissue. By switching to LEDs and introducing tin-based "SnOx nanoflakes" ("Sn" is the chemical symbol for tin), the researchers have created a safer and potentially low-cost alternative.

LED Light and Nanoflakes Team Up Against Cancer

"Our goal was to create a treatment that is not only effective but also safe and accessible," said Jean Anne Incorvia, a professor in the Cockrell School of Engineering's Chandra Family Department of Electrical and Computer Engineering and one of the leaders on the project. "With the combination of LED light and SnOx nanoflakes, we've developed a method to precisely target cancer cells while leaving healthy cells untouched."

In a recent study published in ACS Nano, the approach proved highly effective against both colorectal and skin cancer cells. After only 30 minutes of exposure, the LED-driven treatment destroyed up to 92% of skin cancer cells and 50% of colorectal cancer cells, while leaving healthy human skin cells unharmed. The results highlight the therapy's precision and safety.

A Safer Alternative to Conventional Cancer Treatments

Cancer remains the second-leading cause of death worldwide, and many existing treatments come with severe side effects. Scientists across the globe are exploring new methods to make therapies safer and more targeted. One of the most promising is near-infrared photothermal therapy, which uses light to heat and destroy cancer cells without the need for surgery or toxic drugs. This principle forms the foundation of the UT Austin-Portugal team's research.




Having shown strong early results, the researchers are now focused on understanding how light and heat interact in the process and on testing other materials that might enhance the treatment. They also plan to design practical medical devices that can deliver the therapy directly to patients.

Bringing Light-Based Cancer Care to Patients

"Our ultimate goal is to make this technology available to patients everywhere, especially places where access to specialized equipment is limited, with fewer side effects and lower cost," said Artur Pinto, a researcher at the Faculty of Engineering of the University of Porto and lead researcher of the project in Portugal. "For skin cancers in particular, we envision that one day, treatment could move from the hospital to the patient's home. A portable device could be placed on the skin after surgery to irradiate and destroy any remaining cancer cells, reducing the risk of recurrence."

Incorvia and Pinto first teamed up through the UT Austin Portugal Program in 2021. Since then, they have exchanged visits between Texas and Portugal and combined their expertise to explore how two-dimensional materials can be used to advance cancer therapies.

Expanding the Research Frontier

Building on their success, the team recently received additional funding through the UT Austin Portugal Program to create an implant for breast cancer patients using the same LED and nanoflake technology. Their continued collaboration could pave the way for more personalized, affordable, and pain-free cancer treatments in the near future.

Other co-authors of the article are: Ph.D. student Hui-Ping Chang (led development of the nanoflakes) and undergraduate student Eva Nance of The University of Texas at Austin; Filipa A.L.S. Silva (performed biological characterization), Susana G. Santos (supervised the work) and professor Fernao Magalhaes (contributed to securing funding) of Faculty of Engineering of the University of Porto; and Jose R. Fernandes of the University of Tras-os-Montes and Alto Douro, who developed the LED systems.

The UT Austin Portugal Program is a long-standing science and technology partnership between UT and the Portuguese Foundation of Science and Technology (FCT). Portugal has similar partnerships with two other U.S. universities -- the Massachusetts Institute of Technology and Carnegie Mellon University -- and its 17-year collaboration with UT was recently renewed for another five years.
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Eating ultra-processed foods may rewire the brain and drive overeating | ScienceDaily
An international team of scientists has analyzed brain scans from around 30,000 participants and found striking connections between the frequent consumption of ultra-processed foods (UPFs) and measurable differences in brain structure. These differences could be part of a feedback loop that promotes overeating and food addiction.


						
"Our findings suggest that higher consumption of ultra-processed foods is associated with differences in the brain. These associations could be linked to behavioral patterns such as overeating, though causal relationships cannot be confirmed by our study. The observed associations are not solely explained by inflammation or obesity; ingredients and additives typical to UPFs, such as emulsifiers may also play a role, although this requires further longitudinal or experimental evidence," explains the study's shared first author, Arsene Kanyamibwa from the University of Helsinki.

Processed vs. Ultra-Processed: Understanding the Difference 

Not all processed foods are harmful. Many processed items, especially those based on plants, are beneficial parts of a balanced diet. However, ultra-processed foods -- those containing industrial additives and chemically altered ingredients -- raise significant health concerns.

"In particular, processed foods of plant origin, such as frozen vegetables, can be recommended. Another good example of the benefits of processing is the pasteurization of milk. In contrast, foods high in chemically modified ingredients and additives, such as processed meat products, are problematic."

Implications for Diet and Public Health 

Kanyamibwa highlights how emerging research like this can influence both personal food choices and public health policy.

"Given the growing body of evidence, reducing ultra-processed food intake and strengthening regulatory standards in food manufacturing may be crucial steps toward ensuring better public health outcomes," Kanyamibwa asserts.

The investigation drew on data from the UK Biobank, a large-scale health database including middle-aged participants from across the United Kingdom. The research was carried out through a collaboration between the University of Helsinki and McGill University's Montreal Neurological Institute, combining expertise in nutrition, neuroscience, and imaging analysis to explore how modern diets may be influencing the human brain.
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Tiny AI-powered eye implant helps the blind see again | ScienceDaily
People who had lost their sight have regained the ability to read after receiving an innovative electronic eye implant paired with augmented-reality glasses, according to a clinical trial involving researchers from UCL (University College London) and Moorfields Eye Hospital.


						
Published in The New England Journal of Medicine, the European trial reported that 84% of participants could once again recognize letters, numbers, and words using prosthetic vision in an eye that had previously gone blind due to geographic atrophy caused by dry age-related macular degeneration (AMD), a currently untreatable condition.

Participants treated with the device were able to read an average of five lines on a standard vision chart. Before surgery, several could not even distinguish the chart at all.

Breakthrough Study and Participants

The study enrolled 38 patients across 17 hospitals in five countries, testing a pioneering implant known as PRIMA. Moorfields Eye Hospital served as the only UK site. All participants had completely lost central vision in the treated eye before receiving the implant.

Dry AMD gradually destroys the light-sensitive cells of the macula, eroding central vision over time. In its advanced stage, called geographic atrophy (GA), the degeneration can lead to total blindness in the affected eye as the central macula deteriorates. Around 5 million people worldwide live with GA, for which no treatment currently exists. Those enrolled in the study retained only peripheral vision.

This implant is the first of its kind capable of restoring the ability to read letters, numbers, and words through an eye that had lost its sight.




A New Era of Artificial Vision

Mr. Mahi Muqit, associate professor at the UCL Institute of Ophthalmology and senior vitreoretinal consultant at Moorfields Eye Hospital, led the UK arm of the trial. He said: "In the history of artificial vision, this represents a new era. Blind patients are actually able to have meaningful central vision restoration, which has never been done before.

"Getting back the ability to read is a major improvement in their quality of life, lifts their mood and helps to restore their confidence and independence. The PRIMA chip operation can safely be performed by any trained vitreoretinal surgeon in under two hours -- that is key for allowing all blind patients to have access to this new medical therapy for GA in dry AMD."

How the PRIMA Implant Works

The procedure begins with a vitrectomy, where the eye's vitreous gel is removed from between the lens and the retina. The surgeon then inserts a microchip shaped like a SIM card, only 2mm by 2mm, beneath the central retina through a small opening.

After surgery, patients use augmented-reality glasses equipped with a video camera linked to a pocket-sized computer with a zoom feature worn at the waist.




About a month after surgery, once the eye has healed, the implant is activated. The glasses' camera captures visual scenes and projects them as an infra-red beam across the chip. Artificial intelligence (AI) algorithms in the computer process this data and convert it into electrical signals, which travel through retinal and optic nerve cells to the brain. The brain interprets these signals as images, allowing patients to perceive vision.

With training, patients learn to scan text using the glasses and adjust the zoom to read. Each participant underwent several months of rehabilitation to interpret these new signals and regain reading skills.

No participant experienced a decline in their remaining peripheral vision. The results pave the way for regulatory approval of the device and broader clinical use.

Patient Story: Seeing Words Again

Sheila Irvine, one of Moorfields' patients on the trial who was diagnosed with age-related macular degeneration, said: "I wanted to take part in research to help future generations, and my optician suggested I get in touch with Moorfields. Before receiving the implant, it was like having two black discs in my eyes, with the outside distorted.

"I was an avid bookworm, and I wanted that back. I was nervous, excited, all those things. There was no pain during the operation, but you're still aware of what's happening. It's a new way of looking through your eyes, and it was dead exciting when I began seeing a letter. It's not simple, learning to read again, but the more hours I put in, the more I pick up.

"The team at Moorfields has given me challenges, like 'Look at your prescription', which is always tiny. I like stretching myself, trying to look at the little writing on tins, doing crosswords.

"It's made a big difference. Reading takes you into another world, I'm definitely more optimistic now."

The global trial was led by Dr. Frank Holz of the University of Bonn, with participants from the UK, France, Italy and the Netherlands.

The PRIMA System device used in this operation is being developed by Science Corporation (science.xyz), which develops brain-computer interfaces and neural engineering.

More About the Device

The device is a novel wireless subretinal photovoltaic implant paired with specialised glasses that project near-infrared light to the implant, which acts like a miniature solar panel.

It is 30 micrometers/microns (0.03mm) thick, about half the thickness of a human hair.

A zoom feature gives patients the ability to magnify letters. It is implanted in the subretinal layer, under the retinal cells that have died. Until the glasses and waistband computer are turned on, the implant has no visual stimulus or signal to pass through to the brain.

In addition to practicing their reading and attending regular training, patients on the trial were encouraged to explore ways of using the device. Sheila chose to learn to do puzzles and crosswords while one of the French patients used them to help navigate the Paris Metro -- both tasks being more complex than reading alone.

Further quotes from Mr. Mahi Muqit, UCL and Moorfields clinical researcher:

"My feeling is that the door is open for medical devices in this area, because there is no treatment currently licensed for dry AMD -- it doesn't exist.

"I think it's something that, in future, could be used to treat multiple eye conditions.

"The rehabilitation process is key to these devices. It's not like you're popping a chip in the eye and then you can see again. You need to learn to use this type of vision.

"These are elderly patients who were no longer able to read, write or recognize faces due to lost vision. They couldn't even see the vision chart before. They've gone from being in darkness to being able to start using their vision again, and studies have shown that reading is one of the things patients with progressive vision loss miss most."
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How this odd-looking animal outsmarted aging | ScienceDaily
Scientists believe that the remarkable longevity of naked mole-rats may be tied to subtle changes in just four amino acids. A recent study found that small evolutionary mutations in cGAS -- an enzyme in the innate immune system that detects DNA and triggers immune defenses -- could make these animals better at repairing age-related genetic damage. In contrast, the same enzyme in mice and humans can actually hinder DNA repair.


						
Despite their wrinkled, almost alien appearance, naked mole-rats (Heterocephalus glaber) are extraordinary among rodents, living up to 40 years, or about ten times longer than most animals their size. Surprisingly, their genetic blueprint is closer to humans than to mice, making them an important species for studying how organisms maintain health over long lifespans. One crucial element of longevity is the ability to preserve genome stability. Yet how naked mole-rats manage to keep their DNA so resilient has remained largely unclear.

How Naked Mole-Rats Protect Their DNA

A key process involved in maintaining DNA integrity is homologous recombination (HR), a pathway that repairs genetic breaks. When this process fails, it can accelerate aging and increase the risk of cancer. In humans and mice, the DNA-sensing enzyme cGAS (cyclic guanosine monophosphate-adenosine monophosphate synthase) is known to interfere with HR repair, which can lead to genome instability and a shorter lifespan.

To understand whether naked mole-rats have found a way around this limitation, Yu Chen and colleagues examined how their version of cGAS behaves. The researchers discovered that four amino acid substitutions in the naked mole-rat's cGAS reduce the protein's tagging for degradation, allowing it to remain active longer and accumulate after DNA damage. This stability enables the enzyme to interact more effectively with important DNA repair proteins, including FANCI and RAD50, strengthening the HR repair process.

Evolutionary Mutations That Extend Life

When the scientists removed cGAS from naked mole-rat cells, the amount of DNA damage sharply increased, confirming the enzyme's protective role. Even more strikingly, fruit flies genetically engineered to carry the same four naked mole-rat-specific mutations in human cGAS lived longer than flies with the normal version of the enzyme.

These findings suggest that just a few precise molecular tweaks may help explain why naked mole-rats live so long. The mutations appear to turn cGAS from a potential inhibitor into a powerful ally of DNA repair, offering the animals a natural mechanism to combat the effects of aging.

A New Clue in the Search for Longevity

"The findings from Chen et al. describe an unexpected role for naked mole-rat cGAS in the nucleus that influences longevity," write John Martinez and colleagues in a related Perspective. "Further research will be required to establish the roles that cGAS may play in the nucleus in other organisms, both short- and long-lived, but the answer may be substantially more complex than originally predicted."
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Einstein's overlooked idea could explain how the Universe really began | ScienceDaily
How did the universe come into existence, and what early processes shaped everything that followed? A new study published in Physical Review Research takes aim at this fundamental question. Scientists from Spain and Italy have introduced a model that reimagines what happened moments after the universe was born. Their approach could upend long-standing ideas about the forces and events that governed the universe's earliest evolution.


						
To explore these beginnings, the researchers ran advanced computer simulations that question the traditional "inflation" theory. According to that theory, the universe expanded at an extraordinary rate within a tiny fraction of a second after it came into existence. The inflation model relies on several interconnected variables, all of which must align to make the theory work.

The newly proposed model offers a simpler explanation. It suggests that gravitational waves -- predicted by general relativity -- may be the true driving force behind the universe's formation, giving rise to galaxies, stars, planets, and ultimately life on Earth. The researchers link this idea to a mathematical construct known as De Sitter space, named for Dutch mathematician Willem De Sitter, who collaborated with Albert Einstein in the 1920s on understanding the structure of the cosmos.

"For decades, we have tried to understand the early moments of the Universe using models based on elements we have never observed," said Dr. Raul Jimenez, who studies experimental sciences & mathematics at ICREA in Spain and is a co-author on the study. "What makes this proposal exciting is its simplicity and verifiability. We are not adding speculative elements but rather demonstrating that gravity and quantum mechanics may be sufficient to explain how the structure of the cosmos came into being."

The concept of gravitational waves dates back to 1893 and 1905, when Oliver Heaviside and Henri Poincare first proposed related ideas. Albert Einstein expanded on this in 1916, describing gravitational waves as ripples in the fabric of space-time in his general theory of relativity. These waves can originate from powerful cosmic events such as supernovae, merging black holes, and colliding neutron stars. Because they are incredibly faint, detecting them requires highly sensitive instruments. It was not until September 2015 that scientists at the Laser Interferometer Gravitational-Wave Observatory (LIGO), with facilities in Washington and Louisiana, achieved the first confirmed detection.

The birth of the universe continues to be one of science's greatest puzzles. The Big Bang theory remains the prevailing explanation, yet many questions persist -- especially about what might have occurred before that explosive beginning.

Carl Sagan once reflected on humanity's deep connection to the cosmos, saying, "The cosmos is within us. We are made of star-stuff. We are a way for the universe to know itself."

We may never know exactly how the universe began and the processes responsible for you reading this article right now. But like the simplicity this study presents, perhaps this study is simply a way for us to know the universe itself a little bit better.




What new discoveries about the origins of the universe will researchers make in the coming years and decades? Only time will tell, and this is why we science!

As always, keep doing science & keep looking up!

Adapted from an article originally published on Universe Today.
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Stanford scientists grow thousands of mini human brains using common food additive | ScienceDaily
For nearly ten years, the Stanford Brain Organogenesis Program has been redefining how scientists study the human brain. Instead of relying on intact brain tissue from humans or animals, researchers in the program grow three-dimensional brain-like structures in the lab using stem cells. These tiny models, called human neural organoids and assembloids, allow scientists to explore the brain's development and function in entirely new ways.


						
Launched in 2018 as part of Stanford's Wu Tsai Neurosciences Institute through its Big Ideas in Neuroscience initiative, the program unites experts from neuroscience, chemistry, engineering, and other disciplines. Together, they investigate neural circuits related to pain, genes linked to neurodevelopmental disorders, and new methods for studying brain connectivity.

One challenge has persisted throughout the program's progress: scaling up production. To deeply understand brain development, study developmental disorders, or test potential therapies, researchers need to produce thousands of organoids that are uniform in size and shape. However, these delicate structures tend to stick together, making it difficult to grow large, consistent batches.

A team led by Wu Tsai Neuro affiliates Sergiu Pasca, the Kenneth T. Norris, Jr. Professor of Psychiatry and Behavioral Sciences, and Sarah Heilshorn, the Rickey/Nielsen Professor of Engineering, recently found an unexpectedly simple fix. As reported in Nature Biomedical Engineering, the key to preventing organoids from clumping was xanthan gum, a widely used food additive.

"We can easily make 10,000 of them now," said Pasca, the Bonnie Uytengsu and Family Director of the Stanford Brain Organogenesis Program. In keeping with the program's commitment to making their techniques widely available, they've already shared their approach so others can take advantage of it. "This, as with all of our methods, is open and freely accessible. There are already numerous labs that have implemented this technique."

So few you could name them

That level of productivity was once unimaginable. Around twelve years ago, Pasca had just developed a way to turn stem cells into three-dimensional tissues that would later be known as regionalized neural organoids. At the time, he could only make a handful of them.




"In the early days, I had eight or nine of them, and I named each of them after mythological creatures," Pasca said.

But Pasca's goal was much larger: to uncover how the developing brain can go awry in conditions such as autism or Timothy syndrome, and to explore how drugs might affect that development. "We needed to produce thousands of organoids, and they should all be the same," he said.

He also recognized that success would require a diverse team of specialists. "I thought, 'This is an emerging field and there are a lot of problems we're going to face, and the way we're going to face them and solve them is by implementing innovative technologies,'" Pasca said.

To achieve that vision, Pasca collaborated with Wu Tsai Neuro affiliate Karl Deisseroth, a neuroscientist and bioengineer, assembling an interdisciplinary group that officially launched the Stanford Brain Organogenesis Program with support from the Wu Tsai Neuro Big Ideas in Neuroscience grant.

The nonstick solution

The stickiness problem reared its head soon after. Organoids were fusing together, resulting in smaller numbers of organoids of different shapes and sizes.




"People in the lab would constantly say, 'I made a hundred organoids, but I ended up with twenty,'" Pasca said.

That was both a blessing and a curse. On the one hand, it suggested that researchers could stick two different kinds of organoids together -- say, a tiny cerebellum and spinal cord -- to study the development of more complex brain structures. Indeed, these assembloids are now a key part of Pasca and his colleagues' work.

On the other hand, the team still needed to be able to create large numbers of organoids so they could gather precise data on brain development, screen drugs for growth defects, or carry out any number of other projects at scale.

One possibility would be to grow each organoid in a separate dish, but doing so is often inefficient. Instead, the lab needed something to keep organoids apart while growing them in batches, so Pasca worked with Heilshorn, a Stanford Brain Organogenesis Program collaborator and materials engineer, to try out some options.

The team ultimately looked at 23 different materials with an eye toward making their methods accessible to others.

"We selected materials that were already considered biocompatible and that would be relatively economical and simple to use, so that our methods could be adopted easily by other scientists," Heilshorn said.

To test each one, they first grew organoids in a nutrient-rich liquid for six days, then added one of the test materials. After another 25 days, the team simply counted how many organoids remained.

Even in small amounts, xanthan gum prevented organoids from fusing together, and it did so without any side effects on organoid development. That meant that researchers could keep the organoids separated without biasing their experimental results.

Scaling up at last

To demonstrate the potential of the technique, the team used it to address a real-world issue: Doctors often hesitate to prescribe potentially beneficial drugs to pregnant people and babies because they don't know whether those drugs might harm developing brains. (Although FDA-approved drugs go through extensive testing, ethical concerns mean they are generally not tested on pregnant people or babies.)

To show how organoids address that problem, co-lead author Genta Narazaki, a visiting researcher in Pasca's lab at the time the research was done, first grew 2,400 organoids in batches. Then, Narazaki added one of 298 FDA-approved drugs to each batch to see if any of them might cause growth defects. Working closely with co-lead author Yuki Miura in the Pasca lab, Narazaki showed that several drugs, including one used to treat breast cancer, stunted the growth of the organoids, suggesting they could be harmful to brain development.

That experiment shows that researchers could uncover potential side effects -- and do so very efficiently, Pasca said: "One single experimenter produced thousands of cortical organoids on their own and tested almost 300 drugs."

Pasca and his Stanford Brain Organogenesis Program colleagues are now hoping to use their technique to make progress on a number of neuropsychiatric disorders, such as autism, epilepsy, and schizophrenia. "Addressing those diseases is really important, but unless you scale up, there's no way to make a dent," Pasca said. "That's the goal right now."
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Scientists finally read the hidden DNA code that shapes disease | ScienceDaily
For centuries, scientists have noticed that certain illnesses seem to pass from one generation to the next, a connection first noted by Hippocrates, who observed that some diseases "ran in families." Over time, researchers have steadily advanced their ability to uncover the biological roots of these inherited patterns within the human genome.


						
A team of EMBL researchers and collaborators has now created a tool that takes single-cell analysis to a new level. It can capture both genomic variations and RNA within the same cell, offering greater accuracy and scalability than earlier technologies. This approach allows scientists to identify variations in non-coding regions of DNA, the areas most often linked to disease, giving them a new way to explore how genetic differences contribute to human health. With its precision and ability to process large numbers of cells, the tool marks a major step toward linking specific genetic variants with disease outcomes.

"This has been a long-standing problem, as current single-cell methods to study DNA and RNA in the same cell have had limited throughput, lacked sensitivity, and are complicated," said Dominik Lindenhofer, the lead author on a new paper about SDR-Seq published in Nature Methods and a postdoctoral fellow in EMBL's Steinmetz Group. "On a single-cell level, you could read out variants in thousands of cells, but only if they had been expressed -- so only from coded regions. Our tool works, irrespective of where variants are located, yielding single-cell numbers that enable analysis of complex samples."

The important difference between coding and non-coding regions

DNA contains both coding and non-coding regions. The coding parts function like instruction manuals, since their genes are expressed into RNA, which directs cells in building proteins essential to life.

Non-coding regions, on the other hand, contain regulatory elements that guide how cells grow and function. Over 95% of disease-linked DNA variants occur in these non-coding regions, yet existing single-cell methods have not had the sensitivity or scale to study them effectively. Until now, researchers were unable to observe DNA and RNA from the same cell on a large scale, limiting insight into how DNA variants affect gene activity and contribute to disease.

"In this non-coding space, we know there are variants related to things like congenital heart disease, autism, and schizophrenia that are vastly unexplored, but these are certainly not the only diseases like this," Lindenhofer said. "We needed a tool to do that exploration to understand which variants are functional in their endogenous genomic context and understand how they contribute to disease progression."

Deciphering barcodes that track single cells




To perform single-cell DNA-RNA sequencing (SDR-seq), researchers used tiny oil-water droplets, each containing a single cell, allowing them to analyze DNA and RNA simultaneously. This method enabled them to examine thousands of cells in a single experiment and directly link genetic changes to patterns of gene activity. Developing this technology required overcoming major challenges and brought together teams from EMBL's Genome Biology and Structural and Computational Biology units, the Stanford University School of Medicine, and Heidelberg University Hospital.

Collaborators from EMBL's Judith Zaugg and Kyung-Min Noh groups developed a way to preserve delicate RNA by "fixing" the cells, while computational biologists in Oliver Stegle's group designed a specialized program to decode the complex DNA barcoding system needed for data analysis. Although this decoding software was built for this specific project, the team believes it could prove valuable for many other studies.

Researchers from Wolfgang Huber's and Sasha Dietrich's groups at EMBL and Universitatsklinikum Heidelberg were already examining B-cell lymphoma samples for other studies. These patient samples, rich in genetic variation, provided an ideal test case for the new technology. Using these samples, Lindenhofer observed how variations in DNA were linked to disease processes and found that cancer cells with more variants showed stronger activation signals that support tumor growth.

"We are using these small reaction chambers to read out DNA and RNA in the same single cell," Lindenhofer said. "This lets us accurately tell whether a variant is on one or both copies of a gene and measure its effects on gene expression in the same single cells. With the B-cell lymphoma cells, we were able to show that depending on the variant makeup of cells, they had different propensities to belong to distinct cellular states. We could also see that increasing variants in a cell actually were associated with a more malignant B-cell lymphoma state."

The many opportunities from a single-cell sequencing tool

The SDR-seq tool now offers genomic biologists scale, precision, and speed to help better understand genetic variants. While it could eventually play a role in treating a broad range of complex diseases, it may first help in developing better screening tools for diagnosis.

"We have a tool that can link variants to disease," said Lars Steinmetz, a senior author on the paper, an EMBL group leader, and a genetics professor at Stanford University School of Medicine. "This capability opens up a wide range of biology that we can now discover. If we can discern how variants actually regulate disease and understand that disease process better, it means we have a better opportunity to intervene and treat it."
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Scientists just debunked the calcium and dementia myth | ScienceDaily
New findings from Edith Cowan University (ECU), Curtin University, and the University of Western Australia show no evidence that taking calcium alone increases the risk of developing dementia over time. The results help ease earlier fears that calcium supplements might have harmful effects on the brain health of older women.


						
The investigation drew on data from an earlier project involving 1,460 older women who were randomly assigned to receive either calcium supplements or a placebo for five years. Researchers found that the supplements did not raise the likelihood of dementia in the long term.

"Calcium supplements are often recommended to prevent or manage osteoporosis," said ECU PhD student Ms. Negar Ghasemifard.

About 20 percent of women over 70 live with osteoporosis, and calcium is widely advised to help prevent bone fractures.

"Previous research has raised concerns around the impacts that calcium supplements could have on cognitive health, particularly dementia. Results from our study provides reassurance to patients and clinicians regarding the safety of calcium supplements in the context of dementia risk for older women," Ms. Ghasemifard said.

According to ECU Senior Research Fellow Dr. Marc Sim, even after adjusting for supplement use, diet, lifestyle factors, and genetic risk, the outcomes did not change.

"Previous research suggesting potential links between calcium supplement use and the risk for dementia was purely observational in nature. Our research, in comparison, consisted of a post-hoc analysis from a 5-year double-blind, placebo controlled randomized clinical trial on calcium supplements to prevent fracture. Whilst our study is still epidemiology, its design does reduce the likelihood of unmeasured confounding"

"Some 730 older women were given calcium supplements over five years, and a further 730 were given placebo. This study design offers more accurate data on dosage and duration, and we had a long follow-up period of 14.5 years, which strengthens our results," Dr. Sim said.




Although the findings suggest calcium does not increase the risk of dementia in older women, particularly those over 80, further studies are still needed, said Professor Simon Laws, Director of ECU's Centre for Precision Health.

"Whether this extrapolates to other demographics, such as men or even women commencing supplementation earlier in life, remains unknown. To confirm the current findings, particularly regarding brain health, and to address these population gaps, future clinical trials of calcium supplements, with or without vitamin D, would need to be undertaken. These should include specific and robust assessments of brain health as the primary outcome measures."

Professor Blossom Stephan, a Dementia Australia Honorary Medical Advisor said the research highlighted a very important finding that provides reassurance to clinicians and patients about the long-term safety of calcium supplementation.

"Given calcium's critical role in multiple physiological functions, including bone health, these results provide reassurance that long-term calcium supplementation did not increase dementia risk in older women," she said.
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Can Ozempic help you cut back on alcohol? Researchers think so | ScienceDaily
Growing research suggests that medications commonly prescribed for diabetes and weight loss (including the well-known Ozempic and Wegovy) might also help people drink less alcohol.


						
A new study from the Fralin Biomedical Research Institute at VTC, published this month in Scientific Reports, found that GLP-1 agonists appear to slow how quickly alcohol moves into the bloodstream, which in turn delays its effects on the brain.

"People who drink know there's a difference between nursing a glass of wine and downing a shot of whiskey," said Alex DiFeliceantonio, assistant professor and interim co-director of the FBRI's Center for Health Behaviors Research.

Although a standard serving of each contains the same amount of alcohol (0.6 ounces), a shot causes blood-alcohol levels to rise much faster. That quick spike feels stronger because of how the body absorbs and processes alcohol.

"Why would this matter? Faster-acting drugs have a higher abuse potential," DiFeliceantonio said. "They have a different impact on the brain. So if GLP-1s slow alcohol entering the bloodstream, they could reduce the effects of alcohol and help people drink less."

More than half of U.S. adults consume alcohol, and about one in ten has an alcohol use disorder. Chronic, heavy drinking is linked to conditions such as high blood pressure, heart and liver disease, and several cancers. Earlier this year, U.S. Surgeon General Vivek Murthy identified alcohol use as the nation's third leading preventable cause of cancer, following tobacco use and obesity.

In the study, participants who were taking GLP-1 medications such as semaglutide, tirzepatide, or liraglutide experienced a slower rise in blood-alcohol concentration even though they consumed the same amount of alcohol as those not on the drugs. They also reported feeling less intoxicated based on their own assessments.




Supported by funding from Virginia Tech's Fralin Biomedical Research Institute, the study aimed to explore both the physical and perceived effects of alcohol in people taking a GLP-1 drug. The researchers say these early findings could help shape larger, long-term studies on whether such medications might be used to reduce alcohol consumption.

The study included twenty adults with a body mass index (BMI) of 30 or higher, half of whom were taking GLP-1 medication and half who were not. Participants were asked to fast before the session, then were given a snack bar to keep stomach contents consistent.

Researchers measured each participant's blood pressure, pulse, breath alcohol concentration, and blood glucose levels. Ninety minutes later, they were served an alcoholic drink to finish within 10 minutes. Afterward, participants were asked several times over an hour to describe their level of intoxication, cravings, appetite, and the drink's taste, including the question, "How drunk do you feel right now?" rated from zero to ten.

Those on GLP-1 medication consistently reported feeling less drunk.

After the drinking portion ended, participants stayed in a recovery area while their alcohol levels dropped. Breath alcohol was measured every 30 minutes, blood glucose twice, and after three hours participants again answered follow-up questions. Four hours later, once their breath alcohol measured below 0.02 percent and they were cleared by a study physician, they were allowed to leave.

"Other medications designed to help reduce alcohol intake" -- naltrexone and acamprosate -- "act on the central nervous system," said DiFeliceantonio, the study's corresponding author. "Our preliminary data suggest that GLP-1s suppress intake through a different mechanism."

The drugs slow gastric emptying, which can lead to a slower rise in blood alcohol.




The idea for the study initially bubbled up during a Fralin Biomedical Research Institute faculty retreat and was led by Warren Bickel, professor and director of the Addiction Recovery Research Center, who died in 2024.

It built on an analysis of social media posts on the community network Reddit, in which users reported reduced cravings for alcohol when taking drugs intended to treat type 2 diabetes and obesity.

"His guidance shaped every stage of this research -- from the initial idea to its final form -- and his passion for scientific discovery continues to inspire me every day," said Fatima Quddos, a graduate researcher in Bickel's lab and the first author on both studies.

"Bickel's work had long focused on what happens when you delay rewards, so we asked, 'What if GLP-1s affect how the body handles alcohol?'" DiFeliceantonio said. "Ending this project was bittersweet, because it was my last collaboration with him."

"He was always asking, 'How do we help people the fastest?' Using a drug that's already shown to be safe to help people reduce drinking could be a way to get people help fast," DiFeliceantonio said.

While this was a pilot study, researchers said the findings showed clear differences between groups and provide early data that support larger trials testing the drugs as a therapy for people who want to reduce their alcohol use.

"As a recent graduate, I'm deeply inspired by the potential this research holds -- not only for advancing our scientific understanding, but also for paving the way toward future therapies," said Quddos, who earned her doctorate from Virginia Tech's Translational Biology, Medicine, and Health Graduate Program in May. "The possibility of offering new hope to individuals struggling with addiction is what makes this work so meaningful."




					



This article was downloaded by calibre from https://www.sciencedaily.com/releases/2025/10/251016223103.htm



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



MIT finds traces of a lost world deep within planet Earth | ScienceDaily
Researchers from MIT and collaborating institutions have uncovered exceptionally rare traces of "proto Earth," the ancient precursor to our planet that existed about 4.5 billion years ago. This primitive world took shape before a massive collision forever changed its chemistry and gave rise to the Earth we inhabit today. The discovery, described on October 14 in Nature Geosciences, could help scientists reconstruct the earliest ingredients that shaped not only Earth but also the rest of the solar system.


						
Billions of years in the past, the solar system was a vast rotating cloud of gas and dust. Over time, this material coalesced into solid objects, forming the first meteorites. These meteorites gradually merged through repeated impacts to create the proto Earth and its neighboring planets.

During its infancy, Earth was a molten, lava-covered world. Less than 100 million years later, it experienced a catastrophic event when a Mars-sized body struck the young planet in what scientists call a "giant impact." The collision melted and mixed the planet's interior, wiping out much of its original chemical identity. For decades, scientists believed that any trace of the proto Earth had been completely destroyed in that cosmic upheaval.

However, the MIT team's new results challenge that assumption. The researchers found an unusual chemical signature in ancient, deep rock samples that differs from most materials found on Earth today. This signature appears as a slight imbalance in potassium isotopes -- atoms of the same element with different numbers of neutrons. After extensive analysis, the scientists concluded that the anomaly could not have been created by later impacts or by ongoing geological processes within Earth.

The most plausible explanation is that these rocks preserve tiny portions of the proto Earth's original material, somehow surviving the planet's violent reshaping.

"This is maybe the first direct evidence that we've preserved the proto Earth materials," says Nicole Nie, the Paul M. Cook Career Development Assistant Professor of Earth and Planetary Sciences at MIT. "We see a piece of the very ancient Earth, even before the giant impact. This is amazing because we would expect this very early signature to be slowly erased through Earth's evolution."

Nie's co-authors include Da Wang of Chengdu University of Technology (China), Steven Shirey and Richard Carlson of the Carnegie Institution for Science (Washington, D.C.), Bradley Peters of ETH Zurich (Switzerland), and James Day of the Scripps Institution of Oceanography (California).




A curious anomaly

In 2023, Nie and her team examined numerous well-documented meteorites collected from around the world. These meteorites formed at different times and locations throughout the solar system, capturing its changing chemistry over billions of years. When the researchers compared their compositions to that of Earth, they noticed a peculiar "potassium isotopic anomaly."

Potassium occurs naturally in three isotopic forms -- potassium-39, potassium-40, and potassium-41 -- each differing slightly in atomic mass. On modern Earth, potassium-39 and potassium-41 dominate, while potassium-40 exists only in minute amounts. Yet the meteorites displayed isotope ratios distinct from those typically seen on Earth.

This finding suggested that any substance showing the same kind of potassium imbalance must come from material that existed before the giant impact altered Earth's chemistry. In essence, the anomaly could serve as a fingerprint of proto-Earth matter.

"In that work, we found that different meteorites have different potassium isotopic signatures, and that means potassium can be used as a tracer of Earth's building blocks," Nie explains.

"Built different"

In the current study, the team looked for signs of potassium anomalies not in meteorites, but within the Earth. Their samples include rocks, in powder form, from Greenland and Canada, where some of the oldest preserved rocks are found. They also analyzed lava deposits collected from Hawaii, where volcanoes have brought up some of the Earth's earliest, deepest materials from the mantle (the planet's thickest layer of rock that separates the crust from the core).




"If this potassium signature is preserved, we would want to look for it in deep time and deep Earth," Nie says.

The team first dissolved the various powder samples in acid, then carefully isolated any potassium from the rest of the sample and used a special mass spectrometer to measure the ratio of each of potassium's three isotopes. Remarkably, they identified in the samples an isotopic signature that was different from what's been found in most materials on Earth.

Specifically, they identified a deficit in the potassium-40 isotope. In most materials on Earth, this isotope is already an insignificant fraction compared to potassium's other two isotopes. But the researchers were able to discern that their samples contained an even smaller percentage of potassium-40. Detecting this tiny deficit is like spotting a single grain of brown sand in a bucket rather than a scoop full of of yellow sand.

The team found that, indeed, the samples exhibited the potassium-40 deficit, showing that the materials "were built different," says Nie, compared to most of what we see on Earth today.

But could the samples be rare remnants of the proto Earth? To answer this, the researchers assumed that this might be the case. They reasoned that if the proto Earth were originally made from such potassium-40-deficient materials, then most of this material would have undergone chemical changes -- from the giant impact and subsequent, smaller meteorite impacts -- that ultimately resulted in the materials with more potassium-40 that we see today.

The team used compositional data from every known meteorite and carried out simulations of how the samples' potassium-40 deficit would change following impacts by these meteorites and by the giant impact. They also simulated geological processes that the Earth experienced over time, such as the heating and mixing of the mantle. In the end, their simulations produced a composition with a slightly higher fraction of potassium-40 compared to the samples from Canada, Greenland, and Hawaii. More importantly, the simulated compositions matched those of most modern-day materials.

The work suggests that materials with a potassium-40 deficit are likely leftover original material from the proto Earth.

Curiously, the samples' signature isn't a precise match with any other meteorite in geologists' collections. While the meteorites in the team's previous work showed potassium anomalies, they aren't exactly the deficit seen in the proto Earth samples. This means that whatever meteorites and materials originally formed the proto Earth have yet to be discovered.

"Scientists have been trying to understand Earth's original chemical composition by combining the compositions of different groups of meteorites," Nie says. "But our study shows that the current meteorite inventory is not complete, and there is much more to learn about where our planet came from."

This work was supported, in part, by NASA and MIT.
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