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Here's why some pigeons do backflips

					At least five genes are involved in making parlor roller pigeons do backward somersaults				

			
				




Atoosa Samani started learning about pigeon genetics at a young age. She grew up surrounded by pet pigeons in Isfahan, a city in central Iran famed for its pigeon towers. Her favorite was an all-white bird. But 6- or 7-year-old Samani noticed that this particular pigeon never fathered all-white offspring.




She learned that white coloring is a recessive genetic trait -- one that shows up only when an individual inherits two broken copies of a gene (SN: 2/7/22). In this case, the pigeon had two broken copies of a gene that normally makes pigment to color feathers, so his feathers were white. But his offspring inherited a normal, pigment-producing version of the gene from their mothers and had colored feathers.








                        
                        
                        
                        
                        

                        




That early lesson in pigeon heredity stuck with Samani and fueled her desire to learn more about genetics. When she moved to the United States to study at the University of Utah in Salt Lake City, it seemed only natural to join Michael Shapiro's lab to investigate why some pigeons (Columba livia) do backward somersaults (SN: 1/31/13).




These roller pigeons come in two varieties: Flying rollers such as Birmingham rollers, which fly but do long tumbling runs toward the ground before resuming flight, and parlor rollers, which can't fly but instead backflip along the ground. Many Persian poems say the pigeons perform the acrobatics because the birds are happy, but Samani says the truth is darker. "This is definitely a movement disorder, and it does not have any good aspects to it," she says. The disorder is progressive, appearing soon after hatching and gradually getting worse until the birds can't fly.




Samani is homing in on the genes behind the backflips. At least five genes are involved in the behavior, she reported March 7 at the Allied Genetics Conference in National Harbor, Md.




[image: A smiling young woman, Atoosa Samani, with shoulder-length dark hair holds a small green bird with a yellow belly in her right hand. She is wearing a maroon coat and dark mauve stocking cap.]In addition to studying pigeon genetics, Atoosa Samani, pictured here holding a Wilson's warbler, also volunteers with a bird banding group and enjoys bird watching. "I love birds," she says. But she confesses that pigeons are her favorites.Courtesy of A. Samani





Her colleagues confirmed backflipping is a recessive trait by breeding racing homer pigeons with parlor rollers; none of the hybrid offspring rolled. When hybrid birds were bred together, about 4 out of 10 of the offspring did somersaults when forced to fly, Samani said at the conference.




Samani used two different statistical methods to locate  genes that make the pigeons tip tailfeather over teakettle. She found five large stretches of DNA containing hundreds of genes. But none of the genes in those areas had mutations that could account for the tumbling.




So she looked at gene activity in the birds' brains and found nearly 2,000 genes that become either more or less active in the brains of parlor rollers than in two breeds of nonrolling pigeons.




Combining all lines of evidence, Samani has narrowed her search to about 300 genes that may lead to rolling but can't yet pin the cause on any particular genes. 




Samani will soon finish her Ph.D. and move on, hopefully, to a career in teaching. She'll miss the pigeons and the mental exercise they gave her, she says. "I have been thinking about this for five years. I have a piece of puzzle here. I have a piece of puzzle there. How can I put them together so that they make sense? ... Do they actually fit together? ... That's the thing I will miss the most," she says. "I love solving mysteries."
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Geneticist Krystal Tsosie advocates for Indigenous data sovereignty

					A member of the Navajo Nation, she cofounded the Native BioData Consortium				

			
				




Krystal Tsosie grew up playing in the wide expanse of the Navajo Nation, scrambling up sandstone rocks and hiking in canyons in Northern Arizona. But after her father started working as a power plant operator at the Phoenix Indian Medical Center, the family moved to the city. "That upbringing in a lower socioeconomic household in West Phoenix really made me think about what it meant to be a good advocate for my people and my community," says Tsosie, who like other Navajo people refers to herself as Dine. Today, she's a geneticist-bioethicist at Arizona State University in Tempe. The challenges of urban life for Tsosie's family and others, plus the distance from the Navajo Nation, helped spark the deep sense of community responsibility that has become the foundation of her work.




[image: A photograph of Krystal Tsosie as a child standing in field on the Navajo Reservation in Leupp, Ariz. She's holding a white basket with plastic Easter eggs in it.]Krystal Tsosie is pictured here on Easter on the Navajo Reservation in Leupp, Ariz.Courtesy of Elloise Tsosie





Tsosie was interested in science from an early age, volunteering at the Phoenix Indian Medical Center in high school with the hopes of eventually becoming a doctor. She remembers seeing posters at the Indian Health Service clinic in Phoenix warning against the dangers of rodents and dust. The posters were put up in response to cases of hantavirus pulmonary syndrome, or HPS, in the Four Corners area. Though the disease had not been identified by Western science until that 1993 outbreak, it had long been known within the Navajo tradition. Learning how Navajo oral traditions helped researchers understand HPS made Tsosie want to work in a laboratory studying diseases, instead of becoming a practicing physician.




Tsosie settled on cancer biology and research after college, in part because of the health and environmental impacts of decades of uranium mining on the Navajo Nation. But after leaving Arizona for the first time after college, Tsosie was confronted with the profit-driven realities and what she calls the "entrenched, systemic racism" of the biomedical space. She saw a lack of Indigenous representation and disparities that prevented Indigenous communities from accessing the best health care. Tsosie began asking herself whether her projects would be affordable and accessible to her community back home. "I didn't like the answer," she says.








                        
                        
                        
                        
                        

                        




The need for Indigenous geneticists




So Tsosie returned to Arizona State to work on a master's degree in bioethics with the intention of going to law school. But the more she learned about how much genetic research relies on big data and how those data are shared and used, the more Tsosie realized there was a huge need for Indigenous geneticists.




Around the world, scientific use of Indigenous genetic data has led to repeated violations of rights and sovereignty. For example, beginning in 1990, Havasupai Tribal members gave DNA samples to researchers from ASU, hoping to understand more about diabetes in their community. Researchers eventually used the Havasupai DNA in a range of studies, including for research on schizophrenia and alcoholism, which the Havasupai say they had not been properly informed about or consented to. In 2010, the Arizona Board of Regents settled with Tribal members for $700,000 and the return of the DNA samples, among other reparations.




The Havasupai case is perhaps the most high-profile example in a long history of Western science exploiting Indigenous DNA. "We have an unfortunate colonial, extractive way of coming into communities and taking samples, taking DNA, taking data, and just not engaging in equitable research partnerships," Tsosie says.




This history prompted the Navajo Nation in 2002 to place a "moratorium on genetic research studies conducted within the jurisdiction of the Navajo Nation." It has also, along with the growth of genomics, convinced Tsosie that Indigenous geneticists must play a big role in protecting Indigenous data and empowering Indigenous peoples to manage, study and benefit from their own data. "It's the right of indigenous peoples to exercise authority, agency, autonomy, and self-direct and self-govern decisions about our own data," she says.






[image: Krystal Tsosie and students Jonathan Kim and Kai-Se Toledo review art created by students in the Biology and Society course at Arizona State University.]Krystal Tsosie and students Jonathan Kim (left) and Kai-Se Toledo (right) review art created by students in the Biology and Society course at Arizona State University. The art will be used to create a paper quilt for the Life Sciences building.Kathleen Dreier








[image: A piece of art created by a student in the Biology and Society course at ASU. It's a piece of paper discussing consent and data sovereignty and features a drawing of someone's hand forcing another hand to sign a signature line.]Some of the art created by students in the Biology and Society course at ASU deals with issues of data sovereignty.Kathleen Dreier









Tsosie was determined to become one of those Indigenous geneticists, and in 2016, she began dissertation research at Vanderbilt University in Nashville. Around that time, she met Keolu Fox and Joseph Yracheta, two other Indigenous scientists interested in genetics. Fox, who is Kanaka Maoli and a geneticist at the University of California, San Diego, believes Tsosie and others prioritizing Indigenous health and rights represent a paradigm shift in the field of genetics. "Minority health is not an afterthought to someone like Krystal, it is the primary goal," Fox says. "We have not been allowed to operate large laboratories in major influential academic institutions until now. And that's why it's different."




In 2018, Tsosie, Yracheta and colleagues, with key support from Fox, founded the Native BioData Consortium, an Indigenous-led nonprofit research institute that brings Indigenous scholars, experts and scientists together. The consortium's biorepository, which Tsosie believes is the first repository of Indigenous genomic data in North America, is located on the sovereign land of the Cheyenne River Sioux Tribe in South Dakota. The consortium supports various research, data and digital capacity building projects for Indigenous peoples and communities. These projects include researching soil health and the microbiome and creating a Tribal public health surveillance program for COVID that has Clinical Laboratory Improvement Amendments certification, as well as hosting workshops for Indigenous researchers.




The work may be even more essential given current genomics trends: With Indigenous nations in the United States restricting access to their DNA, researchers and corporations seek DNA from Indigenous peoples in Latin America.
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"We are now in the second era of discovery or the second era of colonization," says Yracheta, who is P'urhepecha from Mexico, director of the consortium and a doctor of public health candidate in environmental health at Johns Hopkins University. "Lots of Indigenous spaces are small and shrinking and we're trying to prevent that happening by asserting Indigenous data sovereignty not only over humans and biomedical data, but all data."




Tsosie, Yracheta says, consistently works to bring Indigenous values and accountability to the consortium's work and has an invaluable combination of skills. "She has a lot of really hard-core scientific background and now she's mixing it with bioethics, law and policy and machine learning and artificial intelligence," he says. "We make a really good team."




Training the next generation




Today, Tsosie leads the Tsosie Lab for Indigenous Genomic Data Equity and Justice at ASU. One lab project involves working with Tribal partners in the Phoenix area to create a multiethnic cohort for genomic and nongenomic data. The data, which will include social, structural, cultural and traditional factors, could provide a more complex picture of health disparities and what causes them, as well as a more nuanced understanding of Indigenous identity and health.




In addition to her own research, Tsosie spends time teaching, mentoring, traveling to speak about the importance of data sovereignty, and serving as a consultant for tribes who want to develop their own data policies. "We're not just talking about doing research with communities," she says. "We're also helping to cocreate legal policies and resolutions and laws to help Tribal nations and Indigenous peoples protect their data and rights to their data."




[image: A photograph of a framed patent featuring the bolded phrase: "Krystal S. Tsosie" "- INVENTOR -"]In 2017, Krystal Tsosie and colleagues received a patent for a device that can treat early metastases in cancer.Kathleen Dreier





At ASU, Tsosie says, she is in the position to push back against some of the prevailing trends in Indigenous genomics, including the tendency to lump Indigenous people together, regardless of environmental, cultural and political factors. "This is an opportunity for my lab to really explore the fact that being Indigenous is not always a biological category. It's one that's mediated by culture, and also sociopolitical factors that have sometimes been imposed on us," Tsosie says.




And while Tsosie's goals are ambitious, she is equally committed to uplifting the next generation of Indigenous scientists. "Krystal puts in so much time and energy into ensuring that the next generation of students are getting ecosystems where they feel safe and protected to learn about new disciplines," Fox says. "It's just so special."




To Tsosie, empowering Indigenous communities to make decisions about their data and supporting Indigenous students are part of the same mission. "It just makes me happy to think about several academic generations in the future, how many of us will be occupying this colonial space that we call academia," she says. "Then we can really start shifting this power imbalance towards something that is truly enriching and powerful for our peoples and our communities."
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Don't use unsterilized tap water to rinse your sinuses. It may carry brain-eating amoebas

					Two new studies document rare infections from using the wrong liquid for nasal rinses				

			
				




Nasal rinses can relieve sinus congestion. But using the wrong liquid can, in rare cases, give people infections with deadly brain-eating amoebas.




Washing the sinuses with unsterilized tap water can expose people to Acanthamoeba and Naegleria fowleri, amoebas commonly found in lakes, rivers and other bodies of water, but which can also live in tap water. The single-celled organisms can cause skin diseases, eye or lung infections and fatal brain infections (SN: 7/20/15).




That practice is the likely source of rare Acanthamoeba infections in 10 people in the United States, most of which occurred in the past decade, researchers from the U.S. Centers for Disease Control and Prevention report March 12 in Emerging Infectious Diseases. Three died.  








                        
                        
                        
                        
                        

                        




And in Pakistan, a 22-year-old man who rinsed his sinuses with tap water as a religious ritual was infected with N. fowleri. Brain infections with those amoeba are almost always fatal, but the man lived thanks to early diagnosis and aggressive treatment, doctors from PNS Shifa Hospital and Aga Khan University in Karachi report March 13 in a separate study in Emerging Infectious Diseases. He is one of only eight known survivors of N. fowleri brain infections worldwide.




Such infections are rare. Acanthamoeba affects only three to 12 people each year in the United States. But about 82 percent of the infections are fatal. About three N. fowleri infections happen in the United States each year (SN: 9/18/20).




All 10 of the people in the CDC study had one or more conditions that weakened their immune systems, including cancer or HIV/AIDS. One person got infected after two weeks of rinsing, while others had been doing nasal washes for years. Four reported using unsterilized tap water and one used sterile water, but then immersed their rinsing device in unsterilized tap water. The type of water used in the other cases wasn't known.




While rare, these cases illustrate that using unsterilized tap water could leave some people vulnerable to infection with amoebas, the researchers say. People should use distilled, sterile or filtered water or tap water that has been boiled for five minutes and then cooled in their sinus rinses.
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An extinct sofa-sized turtle may have lived alongside humans

 The turtle had a nearly 2-meter-long shell and may have lived as recently as 9,000 years ago 

 
 




As little as 9,000 years ago, a sofa-sized turtle paddled around the Brazilian Amazon.
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These are the chemicals that give teens pungent body odor

 Carboxylic acids and steroids contribute fruity, musty and sandalwood-like scents 

 
 




Puberty changes just about everything. Bodies get taller, muscles get stronger -- and often, body odor becomes more pungent. Now, scientists have identified some of the compounds that give teenagers their natural aroma.




Unlike that of infants and toddlers, teenage body odor has two smelly steroids and higher levels of carboxylic acids, researchers report March 21 in Communications Chemistry.
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Climate change is changing how we keep time

					Melting ice sheets are slowing Earth's rotation speed, complicating global timekeeping				

			
				




Climate change may be making it harder to know exactly what time it is.




The rapid melting of the ice sheets atop Greenland and Antarctica, as measured by satellite-based gravitational measurements, is shifting more mass toward Earth's waistline. And that extra bulge is slowing the planet's rotation, geophysicist Duncan Agnew reports online March 27 in Nature. That climate change-driven mass shift is throwing a new wrench into international timekeeping standards.




The internationally agreed-upon coordinated universal time, or UTC, is set by atomic clocks, but that time is regularly adjusted to match Earth's actual spin. Earth's rotation isn't always smooth sailing -- the speed of the planet's spin changes depending on a variety of factors, including gravitational drag from the sun and the moon, changes to the rotation speed of Earth's core, friction between ocean waters and the seafloor, and shifts in the planet's distribution of mass around its surface. Even earthquakes can affect the spin: The magnitude 9.1 earthquake in Indonesia in 2004, for example, altered the land surface in such a way that it caused Earth to rotate a tiny bit faster, says Agnew, of the Scripps Institution of Oceanography in La Jolla, Calif.








                        
                        
                        
                        
                        

                        




But the impact of that quake is much smaller than that of the ice sheets' melting -- a point that Agnew says he finds particularly startling. Humankind "has done something that affects, measurably, the rotation rate of the entire Earth."




The need for occasional tweaks to the synchronization of atomic clocks and Earth's rotation gave birth in 1972 to the "leap second," an extra tick that international timekeepers agreed to add to UTC as needed (SN: 1/19/24). Timekeepers have added 27 leap seconds to the clock since the idea was introduced.




Still, metrologists -- measurement scientists -- aren't overly fond of this system. For one thing, it doesn't happen on a regular schedule, but only whenever it seems to be needed. And financial markets and satellite navigation systems, which rely on precise timing, each have their own methodologies for incorporating a leap second. Those inconsistencies can, counterproductively, make it more challenging to have a universal time. So in 2022, an international consortium of metrologists voted to do away with leap seconds in favor of adding larger chunks of time, perhaps a minute, less frequently. The group resolved to settle those details at its next meeting, in 2026.




That may not come a second too soon. The slightly slower rotation has actually delayed the need for timekeeping adjustments by a few years, Agnew says -- in fact, as a result of this change, the last time a leap second was required to be inserted was in 2016. At the moment, in fact, Earth's rotation and atomic clocks are nearly in sync.




But that's just a brief respite, Agnew's calculations show. The biggest changes to Earth's rotation right now are coming from its heart: slowing rotation of Earth's core is actually speeding up the spin of the outer layers (SN: 1/23/23). That slowdown will ultimately mean that timekeepers, under the current system, must begin removing leap seconds from the UTC, rather than inserting them, to keep things in sync.




That shift in strategy might have begun as soon as in 2026. But the study suggests that, thanks to climate change, global timekeepers now have an extra two or three years before they need to adjust, notes geophysicist Jerry Mitrovica of Harvard University. But no realistic projections of future melting can forestall the inevitable beyond 2030, Mitrovica adds: One way or another, the world is going to have to start losing time -- or international timekeeping guidelines will need to change.
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A teeny device can measure subtle shifts in Earth's gravitational field

 The instrument is among the smallest and cheapest gravimeters ever built 

 
 




There's a new entrant in the competition to develop ever-tinier instruments that can detect changes in our planet's gravitational field -- a tabletop device roughly the size of two smartphone stacked together.
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Human brains found at archaeological sites are surprisingly well-preserved

 Remains of human brains were considered rare, but not anymore 

 
 




Early in her research, forensic anthropologist Alexandra Morton-Hayward came across a paper describing a 2,500-year-old brain preserved in a severed skull.
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Interstellar comet Borisov has an unexpected amount of carbon monoxide

 Second visitor from the stars has three times the CO relative to H2O than any local comets 

 
 
Comet 2I/Borisov, the solar system's second known
interstellar visitor, probably hails from a planetary family that is chemically
distinct from our own.
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American bullfrogs may be threatening a rare frog species in Brazil

 Signs of bullfrog DNA in the environment uncovered the previously hidden threat 

 
 




American bullfrog DNA has turned up not far from the only known habitat of Pithecopus rusticus -- a small, critically endangered tree frog that lives in Brazil.
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By fluttering its wings, this bird uses body language to tell its mate 'after you'

 Gesturing to communicate complex messages is a rare ability in the animal kingdom 

 
 




Be it an arched eyebrow, a shaken head or a raised finger, humans wordlessly communicate complex ideas through gestures every day.
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Flowers may be big antennas for bees' electrical signals

 Plants might use the signals to communicate when to trigger nectar production 

 
 




Flowering plants may have a secret power for knowing when to lure pollinators.




They could act as antennas for bees' electrical signals and transmit those signals through the soil, biophysicist Daniel Robert reported March 6 in Minneapolis at the American Physical Society meeting.
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Not all cultures value happiness over other aspects of well-being

 Rankings of the happiest countries don't account for how their people think about happiness 
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AI learned how to sway humans by watching a cooperative cooking game

 Offline reinforcement learning could teach bots to collaborate, or manipulate 

 
 




If you've ever cooked a complex meal with someone, you know the level of coordination required. Someone dices this, someone sautes that, as you dance around holding knives and hot pans. Meanwhile, you might wordlessly nudge each other, placing ingredients or implements within the other's reach when you'd like something done.
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Rethinking how we live with wildfires

 
 




Fire has been part of life on Earth for a very long time. Bits of charcoal and other wildfire debris have been found in 430-million-year-old rocks, suggesting that plants became fuel for fire shortly after they made their way from oceans to land.




Humans have always had to contend with wildfires, starting long before our ancestors figured out how to make a fire themselves or barbecue a mammoth. As human populations grew, so did the flames' toll. In 1871, the town of Peshtigo, Wis., was leveled by a fast-moving fire that killed about 1,500 people and burned through a swath of forest 15 kilometers wide and 65 kilometers long.
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Readers discuss Mimas' hidden ocean and ancient cave art
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Hidden depths




Slight changes in the orbit of Saturn's moon Mimas hint at the presence of a vast, young ocean beneath the satellite's icy surface that may have formed between 5 million and 50 million years ago, Adam Mann reported in "This Saturn moon may harbor water" (SN: 3/9/24, p. 8).




Reader Bobby Baum asked how the ocean formed so recently and whether an ocean could have formed multiple times in the past.




Saturn's moons gravitationally interact with one another and with their ringed parent planet as they orbit. This complex dance causes tidal stresses on the moons, generating heat that can melt a satellite's icy interior.
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