
        
            
                
            
        

    
    
      
        [image: masthead]
      

      Thursday, November 28, 2024

      

      
        
          	
            Articles
          
          	24
        

      

    

  
    
      
        
          	
          	
            Sections
          
          	
        

      

      Articles

      
        How does a fossil become a superstar? Just ask Lucy.
      

      
        Tech companies want small nuclear reactors. Here's how they'd work
      

      
        At-home experiments shed light on cats' liquid behavior
      

      
        'The Power of Prions' explores misfolded proteins' role in brain diseases
      

      
        Here are some stellar picks from Nikon's top microscopy images of 2024
      

      
        There's a new term for attempting to own the wind: ventography
      

      
        Stray DNA is all around us. It could revolutionize conservation
      

      
        Once-weekly insulin might mean fewer shots for some with diabetes
      

      
        The largest arthropod to ever live finally has a head
      

      
        The cataclysmic origins of most of Earth's meteorites have been found
      

      
        Silk Road cities reached surprising heights in Central Asia's mountains
      

      
        Saturn's first Trojan asteroid has finally been discovered
      

      
        The world's oldest cheese is now revealing some of its secrets
      

      
        JWST spots the first known 'steam world'
      

      
        Carnivorous plants eat faster with a fungal friend
      

      
        What leads rivers to suddenly change course?
      

      
        How tiny phytoplankton trek long distances upward in the ocean
      

      
        A transatlantic flight may turn Saharan dust into a key ocean nutrient
      

      
        To tell a right-trunked elephant from a lefty, check the wrinkles
      

      
        Your brain can perceive subtle odor changes in a single sniff
      

      
        An idea to save Mexico's oyamel forests could help monarch butterflies too
      

      
        50 years ago, U.S. drinking water sparked health and safety concerns
      

      
        50 years on, Lucy still sparks our curiosity
      

      
        Readers ask about self-correcting quantum computers, oobleck's experimental value
      

      
        
          	
          	
            Sections
          
          	
        

      

    

  
	
	Articles
	Sections
	Next




			
				




Inside a specially constructed safe at the National Museum of Ethiopia in Addis Ababa sit the fragile remains of the world's most celebrated human ancestor. She was once a hardy survivor in an unforgiving environment, but now her partial skeleton receives round-the-clock protection in a temperature-controlled setting.




In her prime, nearly 3.2 million years ago, this ancient female roamed East Africa's landscape. Standing a bit over 1 meter tall and weighing no more than about 30 kilograms -- slightly taller and lighter than an average adult female bonobo chimp -- she was not physically imposing.




But her evolutionary stature and cross-cultural appeal are huge. Today, half a century after the discovery of her partial skeleton, people everywhere know Lucy.




[image: a cast of the top half of the skeleton of Lucy]The Lucy skeleton (a cast of the top half of the skeleton, shown) possessed a mix of human- and apelike characteristics.Deanna Dent/ASU Now, adapted by B. Price





Discovering Lucy ushered in a new way of thinking about human evolution among late-20th century paleoanthropologists. At that time, many viewed human evolution as having proceeded along a straight line, with one ancient Homo species leading directly to the next until the emergence of present-day people.




But Lucy's blend of humanlike features, such as a curved spine, with apelike traits, including a brain no larger than a chimp's and long arms, pointed to a more treelike picture of human evolution. In that scheme, myriad species branched off in different directions, some dying out and others leading to the Homo genus and eventually to us.










  












Lucy's anatomical potpourri also sparked new questions about how two-legged walking evolved and the origin of humans' large brains.




Perhaps most importantly, Lucy's discovery foreshadowed a series of fossil finds that filled in the scientific picture of her species. By 1978, enough evidence had accumulated to establish Lucy as the founding member of a previously unrecognized species, Australopithecus afarensis.




On the 50th anniversary of her partial skeleton's discovery, Lucy commands much more name recognition than other fossils from humankind's evolutionary family, known as hominids or, increasingly, hominins. A look back at Lucy's story reveals how she has remained atop the hominid A list. In this case, geologic good fortune, skilled scientific scrutiny and an inspired musical reference helped to turn an ancient relative into a household name.




Get buried but not too deep




Paleoanthropologist Donald Johanson and graduate student Tom Gray spent the morning of November 24, 1974, mapping and surveying possible fossil-bearing spots in a desolate region of Ethiopia. Walking back to their Land Rover through a gully at a site known as Hadar, Johanson noticed a forearm bone sticking out of the ground. A closer look confirmed that the bone came from a hominid.




Johanson and Gray gingerly removed several more skeletal pieces from loose soil nearby. After two more weeks, the researchers and their colleagues had uncovered several hundred bone fragments -- a big haul considering finding one ancient hominid skullcap or partial jaw can require weeks or months of careful excavation.




From those finds, the team pieced together 47 fossil bones to form a small fossil skeleton about 40 percent complete. It was the most complete early hominid skeleton at that time -- by a lot (SN: 1/4/75).




[image: A shirtless man with a hat on sits amongst large dunes]Paleoanthropologist Donald Johanson (shown) and graduate student Tom Gray discovered Lucy in Ethiopia in 1974 at a site called Hadar.Bobbie Brown





Geology had worked in Johanson and Gray's favor. Lucy's remains were not found where she died. Flooding had carried her body, probably shortly after death, into a sandy channel where a lake quickly formed. The burial under moist lake sediment kept her fossilized bones in relatively good shape. And the fossils were near enough to the surface that, much later, after the lake had dried up, they began to emerge from eroding, sandy sediment.




Scientists continue to debate how Lucy died (SN: 8/29/16) and whether scavenging by hyenas and other animals, trampling or other factors explain her skeleton's missing pieces. But what remained popped out just enough from Hadar's surface to get the fossil party started.




Sponsor Message



  






Stay close to fossil comrades




Part one of the geologic good fortune involved Lucy's skeleton. Part two ushered her species mates into view.




Lucy was found on land that, although not evident at first, preserved bones of many of her contemporaries. Fossils unearthed from 1973 to 1977, including a knee joint that predated Lucy's discovery but was only later recognized as part of her species, cemented Lucy's membership in a larger A. afarensis population (SN: 1/20/79). Those finds enabled scientists to distinguish between Lucy's East African species and a previously identified species of South African hominid in the same genus, Australopithecus africanus.




Other generally accepted hominid species known at the time mostly belonged to the Homo genus -- including Homo habilis, Homo erectus and Homo neanderthalensis.




As evidence for A. afarensis grew, Lucy came to symbolize the entire species.




[image: A black and white field photograph of 20 people, standing in 2 rows of 10]The Hadar field team in 1974 (shown) excavated hundreds of fossil fragments belonging to Lucy's skeleton.Institute of Human Origins/Arizona State Univ.





Fossils from several East African sites, some excavated as early as the 1930s, have since been incorporated into A. afarensis. Hadar has yielded about 90 percent of the nearly 600 fossils so far attributed to the species.




Hadar's geology also gave Lucy a big advantage in the ancient dating game. The three Hadar sediment formations with A. afarensis remains each contain layers of volcanic matter and ash. Measures of the decay of radioactive argon into related forms in that volcanic material provided age estimates for the fossils. The ability to narrow down Lucy's evolutionary age in this way shortly after her discovery reinforced her status as an especially early hominid -- the oldest known at that time -- with an exceptionally preserved skeleton.




While Lucy lived an estimated 3.2 million years ago, her species at Hadar and elsewhere existed from about 3.9 million to 3 million years ago, making her a flag bearer for a hominid species that had a 900,000-year run.




To paraphrase an old Beatles song, Lucy topped the hominid hit parade with a little help from her friends.




Names matter




Another Beatles song advanced Lucy's worldwide fame by providing a catchy, memorable name.




After the initial Hadar discovery, when Johanson and Gray returned to camp for the night with what looked like pieces of a hominid skeleton, they joined the rest of the team in a celebration. A tape recorder played the song "Lucy in the Sky with Diamonds" over and over during the festivities. The tune's psychedelic lyrics echoed the surreal events of that day. Joyous partyers started calling the newfound fossil Lucy.




With that thoroughly modern moniker, familiar to people around the world, Lucy from the gully in Hadar received a big boost toward fossil stardom.




The origin of Lucy's nickname was far more raucous and spontaneous than is typical for fossil hominid specimens, which often get named for the place where they were found. Consider the Taung Child, a 3-year-old's fossil skull uncovered by miners at South Africa's Taung quarry in 1924. Researchers generally agree that the discovery of the Taung Child -- which may have lived anywhere from around 3.7 million to 2 million years ago, depending on age-estimation methods -- launched the modern era of fossil hominid studies.




[image: A shirtless man measures a rock mound]Donald Johanson works at the Hadar field camp.Institute of Human Origins/Arizona State Univ.





The Taung skull turned researchers' attention away from Asia and toward Africa as the birthplace of hominids. In 1925, anatomist and anthropologist Raymond Dart assigned the find to Australopithecus africanus, a new species that he considered a direct ancestor of the Homo line.




The position of the ancient child's skull opening for the spinal cord showed that the head rested directly above the spine, a hallmark of the ability to walk upright. Though the South African skull hinted that early hominids had adopted a two-legged gait before big brains, some researchers suspected that Taung would have developed into a chimplike, knuckle-walking adult.




The Taung Child certainly deserves recognition in this centennial year of its discovery. But the fossilized Hadar female named for a trippy rock song has gained far more public acclaim than the ancient kid named after a quarry.




Lucy goes by other names. Her formal designation, rarely used outside academic journals and scientific meetings, is AL 288-1. And Ethiopians today refer to the remains as Dinknesh, a word that in a regional language means "you are marvelous." On the world stage, though, the Hadar female answers only to Lucy.




Inspire big evolutionary debates




Lucy would have appreciated the lyrics of another Beatles song that opens with: "I'm looking through you, where did you go? I thought I knew you, what did I know?"




Her partial skeleton revealed enough anatomy to reshape debates about hominid evolution without supplying easy answers. Five decades later, those disputes continue.




At the time of the Hadar find, the fossil discoveries and evolutionary ideas of Louis and Mary Leakey and their son Richard dominated anthropology. Louis Leakey regarded human evolution as having occurred solely within the Homo genus. Probably starting with H. habilis, he argued, one Homo species led to the next without any branching into dead-end lines. South African australopithecines, such as the Taung Child, represented extinct ape species, from his perspective.




[image: hominid family tree]Donald Johanson and Tim White published this hominid family tree in 1979. Numbers show how many millions of years ago each species lived, and hatched lines show boundaries between species. Australopithecus afarensis is shown as the direct ancestor of the genus Homo and a side branch of other australopithecines.D.C. Johanson and T.D. White/Science 1979





Big brains powered the rise of the Homo genus and eventually people today, starting in Africa perhaps 3 million years ago, the Leakeys argued.




Lucy, with a body built for humanlike walking topped by an apelike brain, challenged that idea. Johanson placed Lucy's kind at the center of a dramatic split in hominid evolution, with A. afarensis evolving in one direction into later australopithecines and in another direction into the Homo genus. That view is still held by Johanson and many others today.




At a minimum, Lucy's partial skeleton strengthened the argument -- until then based on the tiny Taung skull -- that a two-legged stride arrived before the emergence of big brains in human evolution.




Lucy's lower-body design triggered a related dispute. Her spine and legs were adapted for an upright gait, which would reinforce her proposed status as a direct Homo ancestor. But relatively long arms and curved fingers resembled those of a tree-climbing ape. After Lucy's discovery, researchers debated whether the species divided its time between the trees and the ground, or mainly stayed on the ground despite retaining skeletal traits of tree-climbing ancestors.




Lucy's preferred mode of getting around remains a hot topic (SN: 10/25/12). Frequent tree climbing, possibly linked to exceptional upper-body strength (SN: 11/30/16), would support a controversial proposal that she fell to her death from high up in a tree. If an efficient two-legged stance kept Lucy grounded, as suggested by another A. afarensis fossil find (SN: 6/21/10), then she probably died from some other cause.




Crucial questions also concern her species's diet and possible stone tool use (SN: 8/11/10). In 2000 at another Ethiopian site, researchers discovered the nearly complete fossil skeleton of a 3-year-old girl from Lucy's species, which they named Selam. Later evidence from that site suggests that A. afarensis used stone tools to obtain marrow, meat and fat from animal carcasses. If those findings hold up, then meat eating did not rapidly lead to bigger hominid brains, as many researchers have assumed.




Make the right scientific friends




Lucy attracted big-time researchers from the moment Johanson and Gray started retrieving parts of her skeleton. The evolutionary status of the ancient Hadar hominid and her kind soared thanks to her newfound admirers' collaborative efforts and publications.




Johanson, Lucy's first champion, arrived at Hadar in 1972 as part of an international fossil-hunting expedition. His colleagues included three already distinguished researchers, all now deceased: paleoanthropologist Yves Coppens, geologist Jon Kalb and geologist Maurice Taieb, who had discovered the Hadar Formation in 1968 and organized the expedition. The team became immersed in excavating more Hadar fossils, with a first wave of fieldwork running through 1977.




Johanson recruited a young paleoanthropologist who would go on to have a bright future in fossil hunting and analysis, Tim White, to help analyze the growing trove of ancient bones. It was in a 1978 paper that Johanson, White and Coppens identified Lucy and other fossil hominids at Hadar and another East African site, Laetoli, as a new species.




White added a keen eye and voluminous knowledge of bones to the early studies of Lucy and her kind. In 1991, White published Human Osteology, a classic book on how to analyze human skeletons that is still in print. The next year, he published an influential book on how to recognize signs of cannibalism on human bones (SN: 1/2/93). He later directed excavations of a 4.4-million-year-old partial hominid skeleton known as Ardi that also shook up the human family tree (SN: 12/31/09).




Johanson thrived in a role as scientific popularizer. His 1981 book Lucy: The Beginnings of Humankind, coauthored with writer and naturalist Maitland Edey, brought her worldwide attention. In the same year, newscaster Walter Cronkite moderated a nationally televised debate between Richard Leakey and Johanson.




[image: then-President Barack Obama viewed the fossil fragments with several other men]Lucy is so renowned that then-President Barack Obama viewed the bones during a trip to Ethiopia in 2015. Ethiopian Prime Minister Hailemariam Desalegn stands to Obama's left.White House Photo/Alamy Stock Photo





Though fieldwork stopped in 1977 due to an increasingly violent Ethiopian Civil War, in 1981 Johanson met an anthropology graduate student who would direct a second wave of Hadar excavations. William Kimbel started out by analyzing braincase remains of A. afarensis. In the early 1980s, Kimbel worked with Johanson and White to detail why A. afarensis and A. africanus were different species.




Kimbel took charge of a new phase of fieldwork in 1990 as the civil war neared its official end the next year. He raised funds for, organized and directed A. afarensis excavations for the next three decades. During the 1990s, he helped lead a movement to understand different species concepts and their implications for primate evolution.




Lucy's kind had no better Homo sapiens friend than the paleoanthropologist everyone called Bill. Paleoanthropology suffered an enormous loss in 2022 when Kimbel, who also directed the Institute of Human Origins at Arizona State University from 2009 to 2021, died of abdominal cancer at age 68.




Kimbel, like Lucy's discoverers, had argued that she is a direct ancestor of the Homo genus, a proposal that remains controversial. To this day, few early Homo fossils exist for comparison with A. afarensis. Kimbel contributed to the analysis of one such find, a roughly 2.8-million-year-old Homo jaw found near Hadar. In his view, traits of that fossil indicate that one branch of Lucy's species evolved into the first members of the genus Homo, and eventually gave rise to H. sapiens (SN: 3/4/15).




During the televised debate between Johanson and Richard Leakey, Johanson presented a drawing of his proposed hominid family tree. Leakey scrawled a question mark over it. Decades later, Lucy and her Hadar crowd still elude scientific consensus.




But no matter how this pivotal evolutionary issue plays out, Lucy's trip from a Hadar gully to an Ethiopian museum vault has been eventful for her species and anyone interested in the origins of humankind. Fifty years after stopping a couple of fossil hunters in their tracks, Lucy's star power shines bright.
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	Tech companies want small nuclear reactors. Here's how they'd work 

	Amazon and Google have announced agreements with companies building small modular reactors

			
				




To fuel the insatiable energy appetite of artificial intelligence, tech companies are going big on small nuclear reactors. 




Last week, both Google and Amazon announced agreements with companies that are developing small modular reactors. These reactors would produce less power than current reactors, and many designs include different types of fuel or coolants, plus additional safety features.




The announcements have amplified the buzz around small modular reactors, which have attracted increasing attention in recent years, given the need for clean energy that won't contribute to climate change. A variety of companies have sprung up to meet the need, producing a cornucopia of proposed designs for small modular reactors. 










  












"If you combine the need for resilient power with the need for clean power and the emerging availability of these designs, you get a great upswing in interest," says nuclear engineer Kathryn Huff of the University of Illinois Urbana-Champaign.




Meanwhile, the U.S. government has been supporting the development of small modular reactors, further feeding interest. 




So what's on the horizon for this potential new nuclear generation? We break down the big questions about how and why nuclear reactors are going small.




What are small modular reactors?




Commercial reactors in the United States typically produce around a billion watts of electrical power. Small modular reactors would produce less than a third of that. 




Traditional nuclear plants require massive investment up front, a hurdle that has stalled the building of new reactors in the United States for decades. The first newly constructed reactors built in the country in 30 years -- two in Waynesboro, Ga., that switched on in 2023 and 2024 -- cost around $30 billion. The construction was years behind schedule and billions over budget. 




By pivoting to smaller reactors, companies and policy makers aim to propel the proliferation of nuclear power, which is touted as a source of reliable energy free from greenhouse gas emissions. 




Plus, since smaller reactors produce less power, less residual heat needs to be removed to safely shut down the reactor in the event of an accident, simplifying safety systems.




With smaller reactors, Huff says, it's easier to build components offsite in a factory and ship them where they need to go, rather than custom building them from raw materials on site. "The more you can build these reactors like airplanes rather than airports, the cheaper it's generally going to be."




What's fueling interest in these reactors?




Sponsor Message



  






In the United States, nuclear power currently boasts support from both Democrats and Republicans, an unusual situation that has allowed the sector to thrive, even as political powers shift. "In the past 10 years, it's been pretty consistent and growing support, and I think it's a big deal," says nuclear engineer Todd Allen of the University of Michigan. Nuclear energy is a pillar of the Biden administration's plan to achieve climate goals.




Meanwhile, AI's insatiable need for energy has created a problem for tech companies that don't want to be seen as climate change baddies (SN: 12/11/23). Google announced October 14 that it would purchase energy from small modular reactors to be built by Kairos Power, which aims to have reactors starting up in the 2030s. And on October 16, Amazon announced an investment in the company X-energy and agreements with utility companies in Virginia and Washington state to establish small modular reactors.




And it's not just big tech that's interested. A 2023 agreement between X-energy and the chemical company Dow announced a small modular reactor to be built at one of Dow's sites.




The U.S. Department of Energy has been funding development of small modular reactors. On October 16, the DOE announced $900 million in funding for deployment of small modular reactors. And both X-energy and the Bill Gates-backed TerraPower are building demonstration projects with DOE support. 




Traditional nuclear plants still play a role for the foreseeable future. On September 20, Microsoft announced a deal to restart the Three Mile Island power plant near Middletown, Pa., which shut down in 2019. (Yes, that Three Mile Island. After the infamous partial meltdown in 1979, another reactor at the plant continued operating (SN: 4/7/79).)




"Companies that traditionally shied away from mentioning nuclear energy as part of their portfolio, because they were concerned about public perceptions and potential policy blowback, are coming forward and embracing it," says nuclear engineer Koroush Shirvan of MIT.




How is the technology different from current reactors?




Commercial nuclear reactors in the United States generally use the same type of uranium fuel and are cooled by water. But many small modular reactor designs break that mold.




The uranium used in reactors is enriched to include more of the relevant variety, or isotope, of uranium, U-235. Current reactors use uranium enriched to a few percent U-235. Many small modular reactors would use uranium enriched up to 20 percent U-235, known as high-assay low-enriched uranium, or HALEU (SN: 7/3/24). The fuel allows small modular reactors to run more efficiently than a reactor with conventional fuel. The United States doesn't produce HALEU commercially in significant quantities, but efforts have begun to rev up, in anticipation of the need.




Some reactors use fuel that's different in more obvious ways, too. X-energy and Kairos, for example, will use TRISO fuel: encapsulated, poppy seed-sized pellets of uranium contained within larger spheres of material, each the size of a tennis ball. The fuel is "extremely robust to very high temperatures for very long times," Huff says. "It gives you this extra layer of defense."




[image: Concentric circles surround dozens of small particles of uranium.]Some small modular reactor designs make use of advanced types of fuel, such as TRISO, tiny particles of uranium that are surrounded by multiple layers of encapsulation (shown).Idaho National Laboratory





The coolant, the medium used to transfer heat from the reactor to the power generation portion of the plant, is a crucial choice as well. TerraPower uses liquid sodium, Kairos uses molten fluoride salt, and X-energy uses helium gas. Different coolants can have advantages such as an increased efficiency of heat transfer, or  eliminating the need for pressurized vessels.




The designs also incorporate safety features that don't require human intervention to kick in, helping to ensure the reactor can shut down safely in an emergency. They harness simple physics, for example, relying on gravity, pressure differences or the natural convection of liquid coolant, to cool the core.




What's next?




The concept of small modular reactors has been around for many years, but previous attempts haven't panned out. Even recent efforts have stumbled. The reactor company NuScale was set to produce the first commercial small modular reactors in the United States, as part of a project in Idaho, but the project was cancelled in 2023 after costs ballooned.




Now, with big tech companies throwing themselves into the mix, proponents are hopeful that small modular reactors will be getting off the ground soon. 




"You can see the momentum building," Allen says. "It doesn't mean you're going to have a new commercial version this year, but it's also way more stuff going on that feels real than we've seen in nuclear for a very long time."
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	At-home experiments shed light on cats' liquid behavior

	Cats are tough to test in a lab, so researchers brought the lab to the cats

			
				




Cats may seem solid, but they're actually somewhat liquid -- at least according to one 2017 theoretical physics paper inspired by videos of cats squeezing under doors, into tight vases and down narrow crevices. Now, one researcher has taken this idea a step further, physically testing dozens of cats to see when they act more like liquids or solids.




Cats fluidly move through tall and narrow nooks but hesitate when they approach uncomfortably short holes, biologist Peter Pongracz reports September 17 in iScience. The finding suggests that cats are aware of their own body sizes and may form mental images of themselves.










  












Pongracz, of Eotvos Lorand University in Budapest, tested dogs in a lab and showed that dogs are capable of self-representation. In that study, published in 2019 in Animal Cognition, dogs slowed down and hesitated before walking through uncomfortably small openings, revealing that they rely on awareness of their body size to make decisions. Once the experiment was done, Pongracz thought, "What about cats?" he says.




But cats are more difficult to test in the lab than dogs. Felines tend to be reclusive and would be stressed out in that environment, Pongracz says. So, he brought the lab to the cats.




With help from colleagues, Pongracz built a portable lab that they set up in the homes of 29 cat owners throughout Budapest. In each home, the team attached two large, cardboard panels to a doorframe: one with five holes of the same height but decreasing width and another with five holes of the same width but decreasing height. An owner stood on one side of the panel while the cat and the experimenter stood on the other. For each trial, the cat had to squeeze from the experimenter's side to the owner's side through the holes while being filmed.




[image: A model of the two panels the researchers used to test the cats. The one on the left has holes of the same height but decreasing width. The one on the right has holes of the same width but decreasing height. ]In an experiment, cats were tasked with traversing holes in two panels -- one with five holes of the same height that decreased in width (illustrated left) and another with five holes of the same width that decreased in height (right). Whether a cat fluidly moved through a hole depended more on the hole's height than its width.P. Pongracz/iScience 2024





Getting cats to follow directions is a tough task. Unlike dogs, cats are hard to call back to a spot. Once a cat oozed through the hole, the owner had to catch their pet and hand them over the panel to a researcher to start a new trial. But some cats hated being handled and evaded their owners' hands at all costs, Pongracz says.




Thirty out of 38 cats finished the experiment. When faced with holes of varying height, 22 cats hesitated to crawl through the shortest, an analysis of the recordings revealed. When the holes varied in width, only eight cats paused before approaching the narrowest cranny. Most cats squeezed through slim openings without hesitating. The team calls this strategy trial-and-error: Regardless of whether the cats fit or not, they tried to flow through.




In nature, this hesitation to hunch down and crawl through short holes may be a self-preservation strategy, Pongracz says. If a cat squeezes through a hole without being able to see what's on the other side, they may be making themselves vulnerable to potential threats. The fact that they still pause in the safety of their homes suggests that the cats also rely on their body size representation, or how they imagine their body sizes, to plan their approach.




Pongracz's experiment is simple and elegant, says Sridhar Ravi, an aerospace engineer at the University of New South Wales in Australia. Ravi performed a similar experiment with bumblebees and in 2020 published the first study to show that a flying insect was aware of its body size and form. But he suspects that cats may act differently depending on why a feline desires squeezing through a hole. For example, a cat might hesitate to trek through a hole while chasing a mouse to avoid injury during quick movements. "That is something the study could have commented on or even experimented," Ravi says.




Despite the challenges of testing cats, Pongracz still had a lot of fun. He met many amusing cats, but says that "the funniest things are how the people behave." Some owners thought their cats were geniuses, only for those felines to struggle with the experiment. Other owners were convinced their cats lacked intelligence. Minutes later, the cats would easily complete the task, shocking their owners.
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	'The Power of Prions' explores misfolded proteins' role in brain diseases

	The mutinous molecules may be involved in Alzheimer's, Parkinson's and more

			
				




[image: The cover of 'The Power of Prions.']




The Power of Prions
Michel Brahic
Princeton Univ., $24.95




A mysterious neurological disease was killing women and children in the Eastern Highlands of Papua New Guinea. Patients in the final stages experienced uncontrollable outbursts of laughter, earning the disease the macabre nickname "the laughing death."




Autopsies revealed tiny holes in the victims' brains, giving the tissue a characteristic spongy look. It was the 1950s, and scientists knew of only a few other diseases that pinprick the brain in such a way. All caused bizarre and frequently devastating symptoms in affected animals or people. And all, scientists later learned, could be blamed on infectious proteins -- prions.










  












These malevolent molecules, first identified in 1982, are the subject of neurovirologist Michel Brahic's pint-size new book, The Power of Prions. Brahic, a consulting professor at Stanford University, took to writing after his wife convinced him to turn his lectures into a book. The process, he writes, "transformed a dreaded retirement into an exciting adventure."




The book jumps headfirst into the molecular biology of disease-causing prions, proteins that fold incorrectly and then force normal proteins to do the same. These misfolded proteins can arise naturally in the body or enter via consumption of infected tissue. In the brain, the abnormal proteins stack together "like a pile of soup dishes in the kitchen cabinet," Brahic writes. The buildup can cause neurological trouble, such as memory loss, trouble speaking and jerky movements. If the protein stacks break apart, the resulting pieces can seed other areas of the brain, transforming healthy proteins into misfolded ones and sprouting new stacks. That's how prions spread like an infection.




Brahic takes readers on a tour of prion diseases, with stops at scrapie (which makes sheep scrape incessantly against fence posts), mad cow disease and kuru, the illness that plagued those people in Papua New Guinea. Kuru spread via cannibalism, scientists figured out; eating brain tissue containing prions was enough to cause infection. (Some scientists think the cannibalism was a cultural ritual, others, a way to give women and children protein since animal meat was saved for men.) Once cannibalism ceased, so did new kuru cases.




At less than 200 pages, Brahic has packed his lectures into an astonishingly tiny tome. But class is clearly in session. Though he's writing for nonscientists, Brahic's book is not for the casual reader. It's for people who want to dig into prion biology.




Brahic writes succinctly about the science, and with feeling about people harmed by prion diseases. They're far less rare than one might think. Scientists now believe prions may play a role in many neurological diseases, including Alzheimer's, Parkinson's and Huntington's (SN: 9/9/15; SN: 1/29/24).




In Alzheimer's, some research suggests that a buildup of prion proteins in the brain may contribute to the devastating loss of short- and long-term memory. "Long-term memory shapes our personality, makes us who we are," Brahic writes. "By erasing the past it robs us of our identity."




By this point in the story, you'd be forgiven for thinking all prions are mutinous molecules of disease. But Brahic touches on "good" prions too -- noninfectious proteins that stack up just like the bad ones but perform necessary jobs in the body, like helping preserve long-term memories (SN: 4/25/16).




An efficient vehicle for delivering science, The Power of Prions also includes bits of narrative that help propel the story. But prion-curious readers may want more information about the people affected by these diseases and the scientists studying them.




Either way, with its CliffsNotes-style chapter summaries and glossary of biological terms, Brahic's book may find a place on people's shelves as a quick reference guide to a field he calls "young, fast-moving and not devoid of controversy."
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Buy The Power of Prions from Bookshop.org. Science News is a Bookshop.org affiliate and will earn a commission on purchases made from links in this article.
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With the snap of a camera shutter -- and a handy microscope -- what was once small can become grand.





Tap on the images below to enlarge






A closeup peek at mouse brain tumor cells has won first place in the 2024 Nikon Small World photomicrography competition. Neuroscientist Bruno Cisterna snapped the photo using a high-resolution microscopy technique as part of research to understand how neurodegenerative diseases such as Alzheimer's and ALS develop.




The magenta blobs are the nuclei of each tumor cell, surrounded by actin proteins (white) that give the cells shape. In green are the rigid rods, or microtubules, that connect some cells and transport organelles within cells such as mitochondria, which generate much of a cell's energy.




[image: Green tendrils connect puffs of green and magenta of various sizes against a black background]




Earlier this year, Cisterna and colleagues included similar images of individual cells in a study that found a protein called profilin 1, or PFN1, helps these microtubules function properly. Without enough PFN1, the team reported in the July Journal of Cell Biology, the cell's microtubules transport more mitochondria faster around the cell, causing cells to die.




There's a "delicate equilibrium" to how fast mitochondria can move around a cell and how many get transported, says Cisterna, of Augusta University in Georgia. Using images like the winning photo to track cellular structures can help reveal abnormalities that might be linked to cell death and neurodegeneration. 




The tumor cells are one of 88 photos recognized October 17 in this year's 50th annual contest. Here are a few other microscopic gems.




It's electric




[image: Multicolored arcs of light stream down from the highly magnified tip of a pin to a dark surface]An electrical arc, magnified 10 times normal size, travels along a wire that is wrapped around a stick gas lighter (bottom) and a sharp entomology pin (top)  Marcel Clemens





Sparks are flying between this entomology pin and a dismantled stick gas lighter.




Physicist and educator Marcel Clemens of Verona, Italy, used a wire to connect the lighter and pin, pulling the lighter's trigger to set off sparks. Then, with long exposure times, he managed to capture electrical arcs traveling along the wire from the lighter to the pin. "The difficult thing was focus, and the only solution to this was trial and error," Clemens says. "I have many hundreds of photos with out-of-focus sparks!"




Sponsor Message



  






The pink or purple glow comes from electrically charged atoms, or ions, that are losing or gaining electrons, Clemens says. But he's less certain about where the blue emissions around the lighter come from. Nor does he know why there are orange trails coming off the top of the pin. But they could be from small particles of super-hot metal, he says, perhaps around 2,000deg or 4,000deg Celsius.




This spider has its eyes on you




[image: Eight dark eyes bulge out in out all directions from a green and brown skin mottled with tiny hairs]These eyes of a green crab spider (Diaea dorsata) have been magnified 20 times normal size. Pawel Blachowicz





Photographer Pawel Blachowicz combined several dozen photos to create this "unearthly" closeup of a small crab spider's eyes.




At true scale, the spider's head is roughly 1 millimeter in size. Diaea dorsata males can grow to be up to 4 millimeters long and females up to 6 millimeters. Found in forests across Europe, these crab spiders can change color to blend in with their surroundings, although it takes several days. 




At first glance the image might make some people think of a UFO, says Blachowicz, of Bedlno, Poland. For others, the close-up resembles a mutant Kermit the Frog. 




These "coffee beans" could make you sick




[image: Eight multicolored coffee bean-like shapes covered in what appear to be mesh sit on a dark background]These Toxoplasma gondii parasites, shown at 100 times magnification, are dividing asexually inside a human skin cell in a process called endodyogeny. The microtubules that form the parasites' skeletons are colored yellow and their inner shells are colored magenta. The nuclei are blue. Kseniia Bondarenko





These oval-shaped pairs might look like coffee beans. But they're actually parasites.




Using a high-resolution microscope that uses lasers to image samples in three dimensions and a computational method to get a clear picture of immobile, physically expanded cells inside a gel, life scientist Kseniia Bondarenko snapped multiple photos of Toxoplasma gondii parasites dividing asexually inside a human skin cell. The parasites' inner shells are colored magenta, the outer skeletons in yellow and the nuclei in blue.




Most people infected with the parasite -- contracted from eating undercooked meat or contacting cat feces -- don't get symptoms. But those who do can have muscle aches or fever, and severe disease can cause damage to the brain and other organs. Once inside a cell, the parasites divide through a process called endodyogeny. As shown in the bottom left of the image, a mother cell is consumed as two daughter cells form. "The remnants of the mother 'shell' lie like a blanket wrapped around the two freshly emerged daughters," says Bondarenko, of the University of Edinburgh. 




A beetle ready to fight




[image: A long black and orange rodlike protrusion juts out from a bulbous dark body. The protrusion has two antennae that resemble a boxers arm at the ready.]An adult red palm weevil, like this one shown at four times magnification, can grow up to 40 millimeters long, from its rear end to the tip of the beaklike projection with its ready-to-fight antennae.   Sherif Abdallah Ahmed





Zoologist Sherif Abdallah of Tanta University in Egypt can find beauty in destruction.




Red palm weevils (Rhynchophorus ferrugineus) are among the most destructive palm pests in the world. "It uses its drill-like snout to bore into the heart of palm trees, leaving them hollow and ultimately destroying them," says Abdallah, who is researching ways to combat the species. "What makes them even more dangerous is their ability to fly long distances, spreading infestations rapidly and turning entire groves into infested zones if not controlled."




Abdallah used controlled lighting and stitched multiple images together to produce a snapshot of the insect's head and highlight small details. With front antennae "curled forward like a boxer's gloved fists," it seems this red palm weevil is ready to put up a fight.




This Hibiscus is ready to blossom




[image: Four images show a reddish pod atop a stick slowly opening to reveal yellowish orbs inside]This series of images, shown at 20 times normal size, follows the opening (from left to right) of a Hibiscus moscheutos anther over a span of roughly 40 minutes. As the anther opens, it releases scores of pollen into the air. Daniel Knop





German photographer Daniel Knop loves to capture tiny details happening behind the scenes of natural phenomena. This striking series of photos of a swamp rose mallow (Hibiscus moscheutos) is no exception.




Knop placed a millimeter-sized H. moscheutos anther -- the part of the flower that carries pollen -- in front of a microscope and watched as the pod opened over a 40- to 50-minute span. In the folded state, minuscule balls of spiky pollen are barely visible. As the husk peels back, the pollen takes center stage.




It took hundreds of photos to capture each individual stage, Knop says. The resulting image gives viewers some insight into the development of living things and, he hopes, "make them curious to explore nature."
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 There's a new term for attempting to own the wind: ventography

 As wind power grows, nations are laying claim to the energy source

 
 




Wind ownership is up for grabs.




As an unpaid intern at an energy company in England, Emilia Groupp spent two years creating wind maps for renewable energy development. Colleagues told Groupp to ignore wind blowing across British borders, saying things like, "Oh we don't want French wind," recalls Groupp, an anthropologist of energy at Stanford University.
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On a warm, sunny day in April, biologists David Duffy and Jessica Farrell prepare to motor down the Matanzas River on a small boat to catalog the area's aquatic life. Ripples signal the river's lazy flow along Florida's northeastern coast. Birds fly overhead, some settling onto mangroves occupying the river's edge.
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 Once-weekly insulin might mean fewer shots for some with diabetes

 Clinical research reveals the promise and challenges of a weekly insulin shot over a daily one

 
 




Life with diabetes usually includes many injections of the blood sugar-controlling hormone insulin.
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 The largest arthropod to ever live finally has a head 

 Scientists have been looking for Arthropleura's fossilized head for over 100 years

 
 




Two newly discovered fossils are helping scientists wrap their heads around the anatomy of the largest arthropod of all time -- a millipede that grew longer than a king-sized bed and lived between 346 million and 290 million years ago.
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 The cataclysmic origins of most of Earth's meteorites have been found

 Seventy percent of meteorites can be linked to a just a handful of asteroid belt collisions

 
 




Most of Earth's meteorites can be linked to just a few collisions within the asteroid belt between Mars and Jupiter, two new studies report, including a particularly cataclysmic impact event around 470 million years ago.





This article was downloaded by calibre from https://www.sciencenews.org/article/origins-earths-meteorites-found



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 Silk Road cities reached surprising heights in Central Asia's mountains

 Mountainous Central Asia may have been "an urban zone" during medieval times

 
 




Two high-altitude, medieval cities built by mobile herders along Silk Road trade routes in Central Asia have been hiding in plain sight -- until now.
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 Saturn's first Trojan asteroid has finally been discovered

 All four giant planets now have known asteroids sharing their orbits

 
 




Astronomers have finally found an asteroid keeping pace with Saturn in its orbit around the sun.
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	The world's oldest cheese is now revealing some of its secrets

	Bacteria in cheese found on mummies is providing hints of how fermenting spread through Asia

			
				




When scientists discovered the world's oldest preserved cheese smeared on the necks of ancient mummies in China, it raised a lot of questions.




Now DNA analysis is answering some of them. It solidified that two of the three curdled samples of kefir cheese are likely made from cow milk, while a third came from goat milk. And a closer look at bacteria in the cheese offers new insights into the origin story of Asian dairy fermentation, revealing how kefir culturing techniques spread across the continent, paleontologist Qiaomei Fu and colleagues report September 25 in Cell.




The samples were first found over 20 years ago in Xinjiang, China, on nearly 3,600-year-old Xiaohe mummies. Scientists couldn't fully identify the samples back then. In 2014, another group reported evidence that the that the mystery curds were made from kefir. The yogurtlike drink is made by fermenting milk with kefir grains, which consist of live bacteria and yeast cultures. When drained, kefir becomes a lumpy mass of cheese.




[image: Two ancient cheese curds on a plate next to a bottle cap, which is roughly the same size.]These ancient kefir cheese chunks (shown with a bottle cap for scale) were made from fermented cow and goat milk, new DNA analysis confirms.Yimin Yan





"This is the oldest preserved cheese sample in the world," says Fu, of the Chinese Academy of Sciences in Beijing. It's almost 400 years older than the previous record holder (SN: 8/17/18). But it didn't feel like cheese, Fu says. When she squeezed the samples, they felt like "dense dust."




Because kefir can be created only from existing kefir cultures, bacteria in the grains can be a proxy to trace the spread of fermentation techniques. Fu's team compared the bacteria's DNA against 15 modern samples, building a bacterial family tree in the process. Prior research proposed that kefir fermentation techniques largely spread from Russia to Europe, but the team mapped evidence showing an additional route running from modern-day Xinjiang, where the tombs were excavated, into Tibet and inland east Asia.




"From this contaminated, ancient sample, they managed to find one specific bacteria and find out how it spread," says Anna Shevchenko, a chemist at the Max Planck Institute of Molecular Cell Biology and Genetics in Dresden, Germany. "To me, that's what is most interesting."




What the cheese was doing on the mummy's necks, however, remains a mystery.
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 JWST spots the first known 'steam world'

 Beyond our solar system, this water world's pressure may be creating funky forms of matter

 
 




This exoplanet's atmosphere is going full steam ahead.




A planet beyond our solar system called GJ 9827d has an atmosphere composed almost completely of hot water molecules, astronomers report in the Astrophysical Journal Letters October 4.





This article was downloaded by calibre from https://www.sciencenews.org/article/jwst-spots-the-first-known-steam-world



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 Carnivorous plants eat faster with a fungal friend

 Sundew plants and an acid-loving fungus make digestive enzymes that break down insects

 
 




Insects have plenty to beware when it comes to carnivorous plants. Add an acid-loving fungus to that list of dangers.
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 What leads rivers to suddenly change course?

 Two factors work together to prime a river for a sudden diversion

 
 




Shifting is in a river's nature. But when a river breaks free of its channel and carves a new path across the landscape, devastating floods may descend upon communities with little to no warning.




For decades, researchers have struggled to explain exactly how river channels become primed for such sudden diversions, or avulsions.
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 How tiny phytoplankton trek long distances upward in the ocean

 By ballooning to six times normal size, the single-celled organisms can travel tens of meters

 
 




It's one of the most massive migrations on Earth: a huge biomass of tiny plankton that travel from deep in the sea toward the surface.
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 A transatlantic flight may turn Saharan dust into a key ocean nutrient

 Over time, atmospheric chemical reactions can make iron in dust easier for organisms to take in



This article was downloaded by calibre from https://www.sciencenews.org/article/saharan-dust-becomes-ocean-nutrient



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 To tell a right-trunked elephant from a lefty, check the wrinkles

 Trunk wrinkles form exponentially fast long before birth

 
 




There's a Sherlock Holmes tale in here somewhere: A clever observer could check wrinkles and whiskers on an elephant trunk to catch a left-trunker pachyderm perp masquerading as a righty, thanks to a new study of trunk skin wrinkles.
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 Your brain can perceive subtle odor changes in a single sniff

 Odors separated by as little as 60 milliseconds were discernible

 
 




Human sniffs last between one and three seconds. During that time, chemicals enter the nose and allow us to perceive the smells around us. But whether humans can perceive odor changes shorter than the length of one sniff has been an open question.
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	An idea to save Mexico's oyamel forests could help monarch butterflies too

	The forests that monarch butterflies rely on could disappear by 2090 due to climate change

			
				




An experiment to grow new forests in central Mexico offers hope that the crucial winter habitat for millions of migrating monarch butterflies could survive into the next century.




When scientists decided to plant hundreds of baby oyamel fir trees (Abies religiosa) about 100 kilometers from their native habitat, they weren't sure how many trees would survive. Today, most of the saplings are flourishing, researchers report September 17 in Frontiers in Forests and Global Change. Even at an altitude of 3,800 meters, high above where the trees usually grow, almost 70 percent of the saplings survived at least three years.










  












While moving a whole forest may sound like a drastic measure, "desperate times call for desperate measures," says Karen Oberhauser, a conservation biologist at the University of Wisconsin-Madison who wasn't involved in the research. "If we don't help organisms move around, you know, we're just going to lose a lot of ecosystems."




Each fall, after monarchs (Danaus plexippus) migrate from the milkweed-laden meadows of southern Canada to the mountains of central Mexico, they hibernate exclusively on the oyamel fir. Thousands might cluster on a single branch, causing it to droop under their collective weight. But the forests -- and the butterflies who hibernate within -- are at risk (SN: 4/4/11). Monarch butterfly populations continue to decline. And climate change projections predict that oyamel fir will vanish almost entirely by 2090.




"I know that this sounds crazy, but we need to move the forests to a higher elevation," says Cuauhtemoc Saenz-Romero, a forest geneticist at Universidad Michoacana de San Nicolas de Hidalgo in Morelia, Mexico. Oyamel fir, which grow from around 2,400 meters to 3,500 meters, need cold mountain air to survive. The high-elevation chill also works to slow the metabolism of butterflies, allowing them to survive the long winter. As central Mexico gets warmer, new generations of oyamel fir will likely creep higher up their native slopes. They could soon run out of mountain to climb.




Saenz-Romero wants to move the trees to taller mountains, but he's aware that they won't get there by themselves. "Unfortunately, the scene in The Lord of the Rings, where the trees are walking toward battle -- it's just fiction. It doesn't happen."




His team collected oyamel fir seeds from elevations between 3,100 meters and 3,500 meters inside the Monarch Butterfly Biosphere Reserve in Michoacan state and grew them temporarily in a tree nursery. Then, in partnership with the Indigenous community in Calimaya, the team planted around 960 trees at four different elevations in the community's forest on the Nevado de Toluca volcano.




Some seedlings were planted at 3,400 meters -- similar to typical oyamel fir that live inside the butterfly preserve. But Saenz-Romero wanted to determine just how much altitude an oyamel could take. Other trees were planted higher, in colder climates, at 3,600, 3,800 and 4,000 meters above sea level.




[image: ]Local foresters from the Indigenous community in Calimaya planted oyamel fir seedlings on the Nevado de Toluca volcano in central Mexico as part of an experiment to see if the trees crucial to monarch butterflies' survival can thrive in new locations. Here, the planters check on the small fir trees that were planted at 4,000 meters above sea level, higher than their normal habitat.Cuauhtemoc Saenz-Romero/UMSNH





If the fir could take root at higher-than-normal elevations, the trees might thrive there in the future as temperatures warm, Saenz-Romero hoped.




Three years post planting, the team found that young fir trees were smaller and shorter the higher they sat on Nevado de Toluca. Still, many made it past their first year, which can indicate long-term survival. On average, 80 percent of the seedlings that got moved to locations 2.3 degrees Celsius colder than their home regions, survived at least three years.




Turning the experiment into reality likely would face many hurdles, including getting community and government support. And even if the trees can survive longer term, another question remains: Will the monarch butterflies find them?




During the winter of 2023-2024, some large colonies of monarchs didn't hibernate inside the borders of the Monarch Butterfly Biosphere Reserve. They flew to other forests. "My guess is that monarchs are already searching for colder places," Saenz-Romero says.
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 50 years ago, U.S. drinking water sparked health and safety concerns

 Excerpt from the November 16, 1974 issue of Science News
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EPA to study tap water carcinogens -- Science News, November 16, 1974




There is evidence that clean drinking water in some localities may contain carcinogenic compounds.
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 50 years on, Lucy still sparks our curiosity

 
 




Since her public debut in 1978, Lucy has been on a first-name basis with the world. Not bad for someone from rural Ethiopia who had been an unknown for 3.2 million years or so.




Paleoanthropologists Donald Johanson and Tom Gray had discovered Lucy's fossilized bones a few years earlier (SN: 1/4/75, p. 4). That spectacular moment 50 years ago quickly upended how many scientists thought about human evolution. Until then, the history of our species was drawn as an orderly progression, with one member of the big-brained Homo species leading to the next. The famed anthropologists Louis and Mary Leakey, and later their son Richard, had spent decades excavating fossils that they said supported that theory.
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 Readers ask about self-correcting quantum computers, oobleck's experimental value

 
 




[image: October 5, 2024 cover of Science News]




Experimenting with food




Mayonnaise's texture is perfect for mimicking what a fuel capsule goes through when it's blasted with lasers to ignite nuclear fusion, Emily Conover reported in "Mayonnaise may shed light on nuclear fusion experiments" (SN: 10/5/24, p. 5).




Reader Linda Ferrazzara wondered if mayo qualifies as a non-Newtonian fluid, one whose viscosity changes depending on the stress applied to it. If so, could researchers instead use oobleck -- a non-Newtonian fluid made from cornstarch and water -- as a stand-in for nuclear fuel capsules in experiments? Ferrazzara asked. Oobleck might be easier to keep consistent between experiments than mayo, which has different formulations depending on the brand.
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