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Charles Don Flores has been facing death for 25 years.




Flores has been on death row in Texas since a murder conviction in 1999. But John Wixted, a psychologist at the University of California, San Diego, says the latest memory science suggests Flores is innocent.




The murder Flores was convicted of happened during a botched attempt to locate drug money. An eyewitness, a woman who looked out her window while getting her kids ready for school, told the police that two white males with long hair got out of a Volkswagen Beetle and went into the house where the killing took place. The police quickly picked up the owner of the car, a long-haired white guy.




The police also suspected Flores, who had a history of drug dealing. He was also a known associate of the car owner, but there was a glaring mismatch with the witness description: Flores is Hispanic, with very short hair.




[image: A side-by-side of a photograph of a Latino man with short dark hair next to a crime scene illustration of a white man with long hair]Charles Don Flores (shown in a photo used in a police lineup, left) was convicted of murder in 1999, even though the eyewitness described the suspect as a white man with long hair (police composite sketch, right).From left: Family of C.D. Flores; Courtesy of G. Sween





Still, the police put a "very conspicuous" photo of him in a lineup, says Gretchen Sween, Flores' lawyer. "His [photo] is front and center, and he's the only one wearing this bright-colored shirt, screaming 'pick me!'"




But the eyewitness did not pick him. It was only after some time passed, during which the witness saw Flores' picture on the news, that she came to think he was the one who entered the house. Thirteen months after she described two white men with long hair, she testified in court that it was Flores she saw.








                        
                        
                        
                        
                        

                        




Memory scientists have long been mistrustful of eyewitness reports because memory is malleable. But in recent years, Wixted says, research has shown that the initial lineup -- the very first memory test -- can be reliable. He argues that the witness's initial rejection of Flores' photo is evidence of innocence.




In 2013, Texas became the first state to introduce a "junk science" law allowing the courts to reexamine cases when new science warranted it. Sween has submitted hundreds of pages of arguments to get a judge to consider this new slant on memory science. So far, the Texas authorities have remained unconvinced.




"Our criminal justice system is generally slow to respond to any kind of science-based innovation," laments Tom Albright, a neuroscientist at the Salk Institute for Biological Studies in La Jolla, Calif.




But researchers are pushing ahead to improve the science that enters the courtroom. The fundamental question for all forms of evidence is simple, Albright says. "How do you know what is right?" Science can't provide 100 percent certainty that, say, a witness's memory is correct or one fingerprint matches another. But it can help improve the likelihood that evidence is tested fairly or evaluate the likelihood that it's correct.




"Our criminal justice system is generally slow to respond to any kind of science-based innovation."
Tom Albright, neuroscientist





Some progress has been made. Several once-popular forms of forensics have been scientifically debunked, says Linda Starr, a clinical professor of law at Santa Clara University in California and cofounder of the Northern California Innocence Project, a nonprofit that challenges wrongful convictions. One infamous example is bite marks. Since the 1970s, a few dentists have contended that a mold of a suspect's teeth can be matched to bite marks in skin, though this has never been proved scientifically. A 2009 report from the National Academy of Sciences noted how bite marks may be distorted by time and healing and that different experts often produce different findings.




More than two dozen convictions based on bite mark evidence have since been overturned, many due to new DNA evidence.




Now researchers are taking on even well-accepted forms of evidence, like fingerprints and DNA, that can be misinterpreted or misleading.




"There are a lot of cases where the prosecution contends they have forensic 'science,' " Starr says. "A lot of what they're claiming to be forensic science isn't science at all; it is mythology."




Do the eyes have it?






Though research has been clear about the shortcomings of eyewitness memory for decades, law enforcement has been slow to adopt best practices to reduce the risk of memory contamination, as appears likely to have happened in Flores' case.




The justice system largely caught on to the problem of memory in the 1990s, when the introduction of DNA evidence overturned many convictions. In more than 3,500 exonerations tracked since 1989, there was some version of false identification in 27 percent of cases, according to the National Registry of Exonerations. What's become clear is that an eyewitness's memory can be contaminated, as surely as if someone spit into a tube full of DNA.




Over the last decade, expert groups, including the National Academy of Sciences and the American Psychological Association, have recommended that police investigators treat a lineup -- usually done with photographs these days -- like a controlled experiment. For example, the officer conducting the lineup should be "blind" as to which of the people is the suspect and which are "fillers" with no known link to the crime. That way, the officer cannot subconsciously influence the results.




Those best-practice recommendations are catching on, but slowly, says Gary Wells, a psychologist at Iowa State University in Ames who coauthored the American Psychological Association recommendations. "We continue to have cases popping up, sort of right and left, in which they're doing it wrong."





Exonerating circumstances




Of over 3,500 exonerations in the United States tracked since 1989, problems with forensic evidence and eyewitness testimony each played a role in about a quarter of the cases (exonerations can have multiple contributing factors, so the bars total more than 100 percent).




Factors contributing to exonerations since 1989



[image: A bar chart on factors contributing to exonerations since 1989. On the y-axis is "Percentage of exonerations." From highest bar to lowest is, "Perjury or false accusation" with approximately 65%, "Official misconduct" with approximately 60%, "False or misleading forensic evidence" with approximately 30%, "Mistaken witness ID" with approximately 30% and "False confession" with approximately 15%.]Source: The National Registry of ExonerationsC. ChangSource: The National Registry of ExonerationsC. Chang











One problem arises when the filler photos don't match the witness's description of a suspect, or the suspect stands out in some way -- as Sween contends happened with Flores. Fillers should all have the same features as the eyewitness described, and not be too similar or too different from the suspect. For now, it's on police officers to engineer the perfect lineup, with no external check on how appropriate the fillers are.




As a solution, Albright and colleagues are working on a computer system to select the best possible filler photographs. The catch is that computer algorithms tend to focus on different facial features than humans do. So the researchers asked human subjects to rank similarity between different artificially generated faces and then used machine learning to train the computer to judge facial similarity the way people do. Using that information, the system can generate lineups -- from real or AI-generated faces -- in which all the fillers are more or less similar to the suspect. Next up, the scientists plan to figure out just how similar the filler faces should be to the suspect for the best possible lineup results.




Proper filler selection would help, but it doesn't solve a key problem Wixted sees in the criminal justice system: He wants police and courts to appreciate a newer, twofold understanding of eyewitness testing. First, eyewitnesses who are confident in their identification tend to be more accurate, according to an analysis Wixted and Wells penned in 2017. For example, the pair analyzed 15 studies in which witnesses who viewed mock crimes were asked to report their confidence on a 100-point scale. Across those studies, the higher witnesses rated their own confidence, the more likely they were to identify the proper suspect. Accurate eyewitnesses also tend to make decisions quickly, because facial memory happens fast: "seconds, not minutes," Wixted says.




Conversely, low confidence indicates the identification isn't too reliable. In trial transcripts from 92 cases later overturned by DNA evidence, most witnesses who thought back to the first lineup recalled low confidence or outright rejection of all options, according to research by Brandon Garrett, a law professor at Duke University.




The confidence correlation is appropriate only when the lineup is conducted according to all best practices, which remains a rare occurrence, warns Elizabeth Loftus, a psychologist at the University of California, Irvine. But Wixted argues it's still relevant, if less so, even in imperfect lineups.




The second recent realization is that the very first lineup a witness sees, assuming police follow best practices to avoid biasing the witness, has the lowest chance of contamination. So a witness's memory should be tested just once. "There's no do-overs," Wixted says.




Together, these factors suggest that a confident witness on the first, proper lineup can be credible, but that low confidence or subsequent lineups should be discounted.




Those recommendations come mainly from lab experiments. How does witness confidence play out in the real world? Wells tested this in a 2023 study with his graduate student Adele Quigley-McBride, an experimental psychologist now on the faculty at Simon Fraser University in Burnaby, Canada. They obtained 75 audio recordings of witness statements during real, properly conducted lineups. While the researchers couldn't be sure that the suspects were truly the criminals, they knew that any filler identification must be incorrect because those people were not connected to the crime in any way.





Face-to-face




During a photo lineup, an eyewitness is shown a suspect's photo and filler photos, either simultaneously or sequentially, and asked to ID the suspect. An alternative approach doesn't ask a witness to make an identification. Instead, the witness views pairs of photos, some of which include the suspect and some of which don't. For each pair, the witness judges which person looks more like the potential perp. The procedure ranks each lineup face to see if the suspect was overall judged as most similar to who the witness saw.



[image: 3 different styles of a photo lineup. On the far left is a "simultaneous lineup" where 6 individuals are shown together and all at once, in the middle is a "sequential lineup" which is the same 6 individuals shown one at a time in succession. The last is the "paired comparisons" where two of the six individuals are shown at a time side-by-side. The groupings of individuals are different each time and shown six times.]S. Gepshtein et al/Nat. Commun. 2020 (CC BY 4.0 DEED)S. Gepshtein et al/Nat. Commun. 2020 (CC BY 4.0 DEED)











Volunteers listened to those lineup recordings and rated witness confidence. Witnesses who quickly and confidently picked a face -- within about half a minute or less -- were more likely to pick the suspect than a filler image. In one experiment, for example, the identifications that ended on a suspect had been rated, on average, as 69 percent confident, as opposed to about 56 percent for those that ended up on a filler. Quigley-McBride proposes that timing witness decisions and recording confidence assessments could be valuable information for investigators.




Witnesses also bring their own biases. They may assume that since the police have generated a lineup, the criminal must be in it. "It's very difficult to recognize the absence of the perpetrator," Wells says.




In a 2020 study, Albright used the science of memory and perception to design an approach that might sidestep witness bias, by not asking witnesses to pick out a suspect from a lineup at all. Instead, the eyewitness views pairs of faces one at a time. Some pairs contain the suspect and a filler; some contain two fillers. For each pair, the witness judges which person looks more like the remembered perpetrator. Based on those pairwise "votes," the procedure can rank each lineup face and determine if the suspect comes out as most similar. "It's just as good as existing methods and less susceptible to bias," Albright says.




Wixted says the approach is "a great idea, but too far ahead of its time." Defense attorneys would likely attack any evidence that lacks a direct witness identification.




Putting fingerprints to the test




Fingerprints have been police tools for a long time, more than a century. They were considered infallible for much of that history.




Limitations to fingerprint analysis came to light in spectacular fashion in 2004, with the bombing of four commuter trains in Madrid. Spanish police found a blue plastic bag full of detonators and traces of explosives. Forensic experts used a standard technique to raise prints off the bag: fumigating it with vaporized superglue, which stuck to the finger marks, and staining the bag with fluorescent dye to reveal a blurry fingerprint.




Running that print against the FBI's fingerprint database highlighted a possible match to Brandon Mayfield, an Oregon lawyer. One FBI expert, then another, then another confirmed Mayfield's print matched the one from the bag.




Mayfield was arrested. But he hadn't been anywhere near Madrid during the bombing. He didn't even possess a current passport. Spanish authorities later arrested someone else, and the FBI apologized to Mayfield and let him go.




The case highlights an unfortunate "paradox" resulting from fingerprint databases, in that "the larger the databases get ... the larger the probability that you find a spurious match," says Alicia Carriquiry. She directs the Center for Statistics and Applications in Forensic Evidence, or CSAFE, at Iowa State University.




In fingerprint analyses, the question at hand is whether two prints, one from a crime scene and one from a suspect or a fingerprint database, came from the same digit (SN: 8/26/15). The problem is that prints lifted from a crime scene are often partial, distorted, overlapping or otherwise hard to make out. The expert's challenge is to identify features called minutiae, such as the place a ridge ends or splits in two, and then decide if they correspond between two prints.




[image: Two scans of thumbprints side-by-side]In the 2004 Madrid train bombings, authorities lifted a fingerprint (left) from a bag full of detonators and trace explosives and made a spurious match to a fingerprint in an FBI database (right).onin.com/fp/problemidents.html





Studies since the Madrid bombing illustrate the potential for mistakes. In a 2011 report, FBI researchers tested 169 experienced print examiners on 744 fingerprint pairs, of which 520 pairs contained true matches. Eighty-five percent of the examiners missed at least one of the true matches in a subset of 100 or so pairs each examined. Examiners can also be inconsistent: In a subsequent study, the researchers brought back 72 of those examiners seven months later and gave them 25 of the same fingerprint pairs they saw before. The examiners changed their conclusions on about 10 percent of the pairings.




Forensic examiners can also be biased when they think they see a very rare feature in a fingerprint and mentally assign that feature a higher significance than others, Quigley-McBride says. No one has checked exactly how rare individual features are, but she is part of a CSAFE team quantifying these features in a database of more than 2,000 fingerprints.




Computer software can assist fingerprint experts with a "sanity check," says forensic scientist Glenn Langenburg, owner of the consulting firm Elite Forensic Services in St. Paul, Minn. One option is a program known rather informally as Xena (yes, for the television warrior princess) developed by Langenburg's former colleagues at the University of Lausanne in Switzerland.




Xena's goal is to calculate a likelihood ratio, a number that compares the probability of a fingerprint looking like it does if it came from the suspect (the numerator) versus the probability of the fingerprint looking as it does if it's from some random, unidentified individual (the denominator). The same type of statistic is used to support DNA evidence.




To compute the numerator probability, the program starts with the suspect's pristine print and simulates various ways it might be distorted, creating 700 possible "pseudomarks." Then Xena asks, if the suspect is the person behind the print from the crime scene, what's the probability any of those 700 could be a good match?




To calculate the denominator probability, the program compares the crime scene print to 1 million fingerprints from random people and asks, what are the chances that this crime scene print would be a good match for any of these?




If the likelihood ratio is high, that suggests the similarities between the two prints are more likely if the suspect is indeed the source of the crime scene print than if not. If it's low, then the statistics suggest it's quite possible the print didn't come from the suspect. Xena wasn't available at the time of the Mayfield case, but when researchers ran those prints later, it returned a very low score for Mayfield, Langenburg says.




Another option, called FRStat, was developed by the U.S. Army Criminal Investigation Laboratory. It crunches the numbers a bit differently to calculate the degree of similarity between fingerprints after an expert has marked five to 15 minutiae.




While U.S. Army courts have admitted FRStat numbers, and some Swiss agencies have adopted Xena, few fingerprint examiners in the United States have taken up either. But Carriquiry thinks U.S. civilian courts will begin to use FRStat soon.




Trace DNA makes for thin evidence




When DNA evidence was first introduced in the late 20th century, courts debated its merits in what came to be known as the "DNA wars." The molecules won, and DNA's current top status in forensic evidence is well-deserved -- at least when it's used in the most traditional sense (SN: 5/23/18).




Forensic scientists traditionally isolate DNA from a sample chock-full of DNA, like bloodstains or semen from a rape kit, and then focus in on about 20 specific places in the genomic sequence. These are spots where the genetic letters repeat like a stutter, such as GATA GATA GATA. People can have different numbers of repeats in each spot. If the profiles are the same between the suspect and the crime scene evidence, that doesn't confirm the two people are one and the same. But because scientists have examined the stutter spots in enough human genomes, they can calculate a likelihood ratio and testify based on that.




So far, so good. That procedure can help juries answer the question, "Whose DNA is this?" says Jarrah Kennedy, a forensic DNA scientist at the Kansas City Police Crime Laboratory.




But in recent years, the technology has gotten so sensitive that DNA can now be recovered from even scant amounts of biological material. Forensic scientists can pluck a DNA fingerprint out of just a handful of skin cells found on, say, the handle of a gun. Much of Kennedy's workload is now examining this kind of trace DNA, she says.




"Human people do this work, and human people make mistakes and error."
Tiffany Roy, forensic DNA expert





The analysis can be tricky because DNA profiles from trace evidence are less robust. Some stutter numbers might be missing; contamination by other DNA could make extra ones appear. It's even more complicated if the sample contains more than one person's DNA. This is where the examiner's expertise, and opinions, come into their assessments.




"Human people do this work, and human people make mistakes and errors," says Tiffany Roy, a forensic DNA expert and owner of the consulting firm ForensicAid in West Palm Beach, Fla.




And even if Roy or Kennedy can find a DNA profile on trace evidence, such small amounts of DNA mean they haven't necessarily identified the profile of the culprit of a crime. Did the suspect's DNA land on the gun because they pulled the trigger? Or because they handled the weapon weeks before it ever went off?




"It's not about the 'who?' anymore," Kennedy says. "It's about 'how?' or 'when?' "




Such DNA traces complicated the case of Amanda Knox, the American exchange student in Italy who was convicted in 2009, with two others, of sexually assaulting and killing her roommate. DNA profiles from Knox and her boyfriend were found on the victim's bra clasp and a knife handle. But experts later deemed the DNA evidence weak: There was a high risk the bra clasp had been contaminated over the weeks it sat at the crime scene, and the signal from the knife was so low, it may have been incorrect. The pair were acquitted, upon appeal, in 2015.




Here, again, statistical software can help forensic scientists decide how many DNA profiles contributed to a mixture or to calculate likelihood ratios. But Roy estimates that only about half of U.S. labs use the most up-to-date tools. "It keeps me awake at night."




And Roy suspects the courts may at some point have to consider whether science can inform how a person's DNA got on an item. Thus, she says, "I think there's a new DNA war coming." She doesn't think the science can go that far.




When science saves the day




Change happens slowly, Wixted says. And Flores and others remain incarcerated despite efforts by Sween and others questioning faulty evidence.




One reason U.S. courts often lag behind the science is that it's up to the judge to decide whether any specific bit of evidence is included in a trial. The federal standard on expert testimony, known as Rule 702 and first set out in 1975, is generally interpreted to mean that judges must assess whether the science in question is performed according to set standards, has a potential or known error rate, and has been through the wringer of scientific peer review. But in practice, many judges don't do much in the way of gatekeeping. Last December, Rule 702 was updated to reemphasize the role of judges in blocking inappropriate science or experts.




In Texas, Sween says she's not done fighting for Flores, who's still living in a six-by-nine-foot cell on death row but has graduated from a faith-based rehabilitation program and started a book club with the help of someone on the outside. "He's a pretty remarkable guy," Sween says.




But in another case Wixted was involved with, the new memory science led to a happier ending.




[image: A photo of a man smiling slightly and sitting on a large rock in front of the ocean]Miguel Solorio, convicted of murder in 2000, was exonerated and released from prison in 2023 after it was determined that witnesses' memories had been contaminated by repeated police lineups.Courtesy of Silvia Solorio





Miguel Solorio was arrested in 1998, suspected of a drive-by shooting in Whittier, Calif. His girlfriend -- now wife -- provided an alibi. Four eyewitnesses, the first time they saw a lineup, didn't identify him. But the police kept offering additional lineups, with Solorio in every one. Eventually, two witnesses identified him in court. He was convicted and sentenced to life in prison without parole.




When the Northern California Innocence Project and the Los Angeles County District Attorney's Office took a fresh look at the case, they realized that the eyewitnesses' memories had been contaminated by the repeated lineups. The initial tests were "powerful evidence of Mr. Solorio's innocence," the district attorney wrote in an official concession letter.




Last November, Solorio walked out of prison, a free man.





Investigating crime science




Some forensic techniques that seem scientific have been criticized as subjective and had their certainty questioned. That doesn't necessarily mean they are never brought into court or that they're meritless. For some techniques, researchers are studying how to make them more accurate.




Hair analysis 




[image: ]




Experts judge traits such as color, texture and microscopic features to see if it's possible a hair came from a suspect, but not to make a direct match. Analysis of DNA from hair has largely supplanted physical examination. But if no root is present, authorities won't be able to extract a complete DNA profile. Scientists at the National Institute of Standards and Technology are analyzing whether certain hair proteins, which vary from person to person, can be correlated with a suspect's own hair protein or DNA profile.




Fire scene investigation




[image: ]




Fire investigators once thought certain features, such as burn "pour patterns," indicated an arsonist used fuel to spur a fast-spreading fire. In fact, these and other signs once linked to arson can appear in accidental fires, too, for example due to high temperatures or water from a firefighter's hose. A 2017 report from the American Association for the Advancement of Science said identifying a fire's origin and cause "can be very challenging and is based on subjective judgments and interpretations."




Firearms analysis




[image: ]




A gun's internal parts leave "toolmarks" on the bullet. Examiners study these microscopic marks to decide whether two bullets probably came from the same gun. A 2016 President's Council of Advisors on Science and Technology report said the practice "falls short of the scientific criteria for foundational validity." In 2023, a judge ruled for the first time that this kind of evidence was inadmissible. Researchers at NIST and the Center for Statistics and Applications in Forensic Evidence, or CSAFE, are developing automated, quantifiable methods to improve objectivity.




Bloodstain pattern analysis




[image: ]




Experts examine blood pooled or spattered at a crime scene to determine the cause, such as stabbing, and the point of origin, such as the height the blood came from. While some of this is scientifically valid, the analysis can be complex, with overlapping blood patterns. In 2009, the National Academy of Sciences warned that "some experts extrapolate far beyond what can be supported." CSAFE has compiled a blood spatter database and is working on more objective approaches.
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	A new method of making diamonds doesn't require extreme pressure 

	Lab-grown diamonds formed without a squeeze in a liquid of gallium, iron, nickel and silicon

			
				




Diamonds in nature famously form under immense pressure in Earth's mantle. But a new laboratory technique allows diamonds to skip the squeeze. 




The most common method for producing synthetic diamonds, known as high-pressure and high-temperature growth, or HPHT, requires around 5 gigapascals of pressure, similar to that in the upper mantle where diamonds form naturally. With this technique, carbon dissolved in liquid metal forms diamonds at temperatures around 1400deg Celsius. 








                        
                        
                        
                        
                        

                        




But diamonds can be grown at atmospheric pressure in a liquid of gallium, iron, nickel and silicon exposed to a gas of carbon-rich methane as well as hydrogen, scientists report April 24 in Nature. The technique also required lower temperatures than HPHT: 1025deg C. The addition of silicon in particular seems to kick off the initial stages of growth, allowing a tiny bit of diamond to nucleate, says physical chemist Rodney Ruoff. From there, the rest of the crystal can grow.





[image: A sheet of diamonds made in a laboratory with a scale bar reading "500 nm."]A sheet of diamonds was grown within a liquid of gallium, iron, nickel and silicon.Institute for Basic Science
 
A sheet of diamonds was grown within a liquid of gallium, iron, nickel and silicon.Institute for Basic Science




The demand for diamonds isn't just about gemstones. Scientists can use diamonds for everything from sensing magnetic fields to searching for new subatomic particles (SN: 9/19/22; SN: 6/17/19). The new method could make generating such materials easier. "The syntheses need not depend on expensive or complicated equipment," says Ruoff, of the Institute for Basic Science Center for Multidimensional Carbon Materials in Ulsan, South Korea.




Another technique to produce diamonds in the lab, called chemical vapor deposition, or CVD, takes place at low pressures, with a vapor of carbon-rich gas being deposited on a surface. Unlike CVD and HPHT, the new technique doesn't make use of a diamond "seed," an initial bit of diamond to kick off the growth. 




CVD and HPHT are widely used in the jewelry industry. It remains to be seen whether the new technique will make diamonds destined for bling.
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	Thomas Cech's 'The Catalyst' spotlights RNA and its superpowers

	 The molecule may aid research in vaccines, cancer and rare genetic diseases
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The Catalyst
Thomas R. Cech
W.W. Norton & Co., $28.99




Make no mistake, RNA is the main character of Nobel Prize-winning scientist Thomas Cech's new book.




The Catalyst is part ode to the oft-overlooked molecule and part detailed history of the scientists who've studied it. RNA has clearly ensorcelled Cech. And after reading his book, the molecule may ensorcell you, too.




RNA was once considered the "biochemical backup singer" to the diva DNA, Cech writes. But this molecule, a largely single-stranded cousin of DNA, seems to be pretty wondrous all on its own. It can slice, it can splice, it can perform a rollicking array of genetic gymnastics that scientists may still not fully comprehend. Cech, a biochemist at the University of Colorado Boulder, catalogs these abilities in an informative story that offers readers a no-stone-unturned tour of the biochemical basics.








                        
                        
                        
                        
                        

                        




Researchers harnessing RNA's skills have now aimed the molecule at some of medicine's most pressing problems. Messenger RNA, or mRNA, for example, is the hero of two widely used COVID-19 vaccines and may help scientists rapidly conjure vaccines for other viruses and even cancer (SN: 12/17/21). Double-stranded snippets of the molecule, called small interfering RNA, or siRNA, can combat certain rare genetic diseases by shutting down the production of problematic proteins.




But RNA's superpowers aside -- and in Cech's view, they are legion -- The Catalyst makes a strong case for the value of basic research. This is research that peeks under nature's hood and attempts to uncover fundamental truths that govern our world. It's work driven by a scientist's curiosity, rather than yoked to a specific disease. And the payoffs can defy expectations.




That might sound counterintuitive. If the goal is to cure breast cancer or Alzheimer's disease, for instance, why shouldn't researchers laser-focus on those illnesses? Cech argues convincingly that taking such a narrow view of medicine means scientists might miss something important.




Take sickle cell disease. Last year, the U.S. Food and Drug Administration approved the first CRISPR/Cas9 gene-editing therapy to treat the genetic disorder (SN: 12/8/23). CRISPR/Cas9 is a kind of molecular scissors that relies on RNA to make targeted changes to the genome. But that technology didn't get its start in research on blood diseases. Scientists developed CRISPR after investigating a quirk of bacterial genomes (SN: 4/5/17).




Cech's own RNA breakthrough came from studying another unlikely source: pond scum. He zeroed in on Tetrahymena thermophila, a single-celled organism with an unusual genome. Each Tetrahymena carries thousands of copies of the gene for ribosomal RNA, a molecule that builds proteins. While studying that RNA, Cech's team discovered something "whose existence violated what had been considered to be a bedrock rule of nature." They had discovered ribozymes, RNAs that act like enzymes.




Until then, scientists had assumed that all enzymes were proteins. An RNA that could perform the same catalytic feats bordered on blasphemy. The discovery was momentous and earned Cech the 1989 Nobel Prize in chemistry, which he shared with molecular biologist Sidney Altman (SN: 10/21/89). Cech ably captures the excitement, sending readers back in time to peer over the shoulders of lab members doing the historic experiments.




But the untold value of unexpected discoveries from unlikely sources seems to be lost on funders, Cech writes. The National Institutes of Health, for instance, has cut funding for studies on the basic biology of organisms like Tetrahymena in favor of more disease-oriented research. 




That could be a monumental blow to medicine. Because, as Cech writes, "the story of RNA illustrates that many of our most promising new drugs and therapies have come out of research that was driven by scientific curiosity alone."









Buy The Catalyst 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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	This newfound longhorn beetle species is unusually fluffy

	Whitish hairs and other unique physical traits set the beetle apart from other longhorns

			
				




Meet Excastra albopilosa, a newly identified species of longhorn beetle that rocks an unusually fluffy white coat.




Discovered in Australia, the fuzzy-looking arthropod also has distinct, separated eye lobes, short antennal segments and unique variations in the shapes of its legs. All these factors suggest the beetle may warrant being classified as its own genetic family, or genus, researchers report March 19 in the Australian Journal of Taxonomy.




Roughly 18,000 species of all kinds are discovered each year -- at least half of which are insects. "I'm actually surprised that this species had not been discovered before," says Menno Schilthuizen, an evolutionary biologist at Taxon Expeditions in Leiden, Netherlands, who was not involved in the study. The visually striking beetle, measuring nearly a centimeter in length, was found in a popular area among longhorn beetle enthusiasts.








                        
                        
                        
                        
                        

                        




While staying at an ecolodge near Lamington National Park in Queensland, entomologist James Tweed had stepped out to brush his teeth when he stumbled across "some white thing" hanging on a long and narrow leaf of basket grass. Upon closer inspection, Tweed suspected the thing might be a type of longhorn beetle (Cerambycidae). He snapped a photo and uploaded it to iNaturalist, an app that helps people identify organisms. Other app users couldn't identify it. Neither could the senior beetle experts at the Australian National Insect Collection in Canberra.




Together, the researchers scanned through the collection of all longhorn beetle databases of Australia. Given the newfound beetle's distinct physical appearance, "we were pretty confident that this was a distinct genus and species," says Tweed, of the University of Queensland in Brisbane. Its proposed name is derived from the Latin words Excastra, meaning "from a camp," and albopilosa, meaning "white and hairy."




Tweed and colleagues remain uncertain about the exact function of the white hairs. If the fluff gives predators the impression that the beetle has a fungal infection, then that might reduce the insect's chances of getting eaten. Or perhaps the hairs help the beetle regulate its body temperature.




Discovering species that are new to science, Schilthuizen says, is a "very satisfying feeling." Of the estimated 5 million insect species globally, researchers have named only about a million. The work is a way to "at least safeguard yet another species, add it to the scientific literature and make sure that somebody else recognizes it when they find it," he says.
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	Pluto's heart-shaped basin might not hide an ocean after all

	A buried rocky remnant from an impact could explain Sputnik Planitia's odd location

			
				




Rather than a vast ocean, Pluto's heart might be hiding a huge, heavy treasure.




Computer simulations suggest that an object about 730 kilometers wide, slightly larger than the asteroid Vesta, could have slammed into the dwarf planet billions of years ago, forming the famous Sputnik Planitia and leaving behind a rocky remnant, researchers report April 15 in Nature Astronomy.




Sputnik Planitia first appeared in images taken by NASA's New Horizons spacecraft as it zipped past Pluto in 2015 (SN: 7/15/15). The heart-shaped feature, which has roughly the same area as the Democratic Republic of Congo, sits three to four kilometers below the rest of Pluto's surface and is filled with frozen nitrogen.








                        
                        
                        
                        
                        

                        




"We think it's an impact basin, because that's the easiest way to make a giant hole in the ground," says planetary scientist Adeene Denton of the University of Arizona in Tucson.




Yet the basin's location, across Pluto's equator, is perplexing. Knocking a huge hole in one side of a rotating object, such as a dwarf planet or moon, would lead to unstable wobbles that shift the object's tilt over millions of years. This explains, for instance, why the enormous Aitken basin on Earth's moon presently sits near the lunar south pole.




Some scientists have proposed that the impact that created Pluto's heart also created a dense, subterranean ocean of liquid water, which has kept Sputnik Planitia situated at the equator (SN: 3/27/20). But explaining how the purported ocean could have survived over geologic time has proved challenging. Pluto's surface is a frigid -230deg Celsius and even the base of Sputnik Planitia is probably far below water's freezing point.




"What if Pluto didn't have an ocean at all?" Denton says.




To explore this possibility, she and her colleagues used computer simulations to see what would happen if rocky objects of different sizes crashed into Pluto. A space rock that's roughly 730 kilometers in diameter is large enough to have a dense, solid core surrounded by lighter-weight materials. As a simulated object of such size plowed into Pluto, the impactor's exterior vaporized but its heavy center remained intact. The core eventually settled below Sputnik Planitia's surface, where it could keep the heart from straying. 




"This is an important idea for us to be thinking about and exploring," says Carver Bierson, a planetary scientist at Arizona State University in Tempe who wasn't involved in the work. Other researchers have raised doubts about cold, tiny Pluto having an ocean, so he's happy to see an alternative model that can explain Sputnik Planitia's properties.




Definitively determining which idea is correct will probably require placing an orbiter around Pluto that can measure the dwarf planet's gravitational field, Denton says. Such a mission has been proposed, though would take decades to reach its goals.




			
 
			

			Questions or comments on this article? E-mail us at feedback@sciencenews.org | Reprints FAQ

	
	
			
							
					Editor's Note:

					This story was updated on April 22, 2024, to correct Carver Bierson's affiliation.
				

			
							A version of this article appears in the June 1, 2024 issue of Science News.

						

	
	

	Citations

	H.A. Ballantyne et al. Sputnik Planitia as an impactor remnant indicative of an ancient rocky mascon in an oceanless Pluto. Nature Astronomy. Published online April 15, 2024. doi: 10.1038/s41550-024-02248-1.



	

	
	
		
						About Adam Mann


					


		
			Adam Mann is Science News' temporary astronomy writer. He has a degree in astrophysics from University of California, Berkeley, and a master's in science writing from UC Santa Cruz.

		

	




	







We are at a critical time and supporting climate journalism is more important than ever. Science News and our parent organization, the Society for Science, need your help to strengthen environmental literacy and ensure that our response to climate change is informed by science.
 



Please

subscribe to Science News and add $16 to expand
science literacy and understanding.











		



This article was downloaded by calibre from https://www.sciencenews.org/article/pluto-heart-sputnik-planitia-no-ocean



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next




 Belugas may communicate by warping a blob of forehead fat

 Whales in captivity can mold their "melon" into at least five different shapes

 
 




The beluga whale wears its heart on its sleeve -- or rather, its forehead.
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 Glowing octocorals have been around for at least 540 million years

 The findings push the earliest origin of bioluminescence back by nearly 300 million years

 
 




More than half a billion years ago, the deep, dark ocean was aglow with the eerie light of bioluminescent corals, new genetic and fossil analyses suggest. The findings push the origins of bioluminescence back by nearly 300 million years, researchers report April 24 in the Proceedings of the Royal Society B. 

"Our
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 Rat cells grew in mice brains, and helped sniff out cookies

 Chimeric mice are helping to reveal the biology of flexible brain development

 
 




What does it feel like to be a rat? We will never know, but some very unusual mice may now have an inkling.
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 A new U.S. tool maps where heat will be dangerous for your health

 As summer temperatures peak, HeatRisk will provide color-coded warnings and safety tips

 
 




Summer is coming. After last year's record-breaking
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 Scientists developed a sheet of gold that's just one atom thick

 It's unclear what, if any, exotic properties goldene has

 
 




Meet graphene's newest metallic cousin, goldene. For the first time, researchers have created a free-standing sheet of gold that's just one atom thick.




The development, reported in the April 16 Nature Synthesis, could someday allow scientists to use less gold in electronics and chemical reactions, says materials physicist Lars Hultman of Linkoping University in Sweden.
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 Newfound 'altermagnets' shatter the magnetic status quo 

 The materials have attracted attention for their versatile potential 

 
 


For the first time in nearly a century, physicists have identified a brand new type of magnetic material.




Crack open a physics textbook and you may read that scientists classify magnetic materials into two main types: ferromagnets and antiferromagnets.
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 Three reasons why the ocean's record-breaking hot streak is devastating

 Global sea surface temperatures have hit record highs every day for more than 12 months

 
 




Earth's largest ecosystem is broiling. Every day for the last 12 months, the average temperature of most of the sea's surface has been the highest ever recorded on that calendar date, preliminary data from the National Oceanic and Atmospheric Administration show.
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 Lampreys have 'fight or flight' cells, challenging ideas about nervous system evolution

 These sympathetic nervous system cells were thought to be lacking in jawless vertebrates

 
 




With terrifyingly sharp teeth arranged around a circular mouth, lampreys look about as primitive a vertebrate as you could imagine.
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 How smart was T. rex?

 A new neuron census stirs debate over the dinosaur's brainpower

 
 




How brainy was Tyrannosaurus rex? It depends on who you ask.




Last year, the iconic Cretaceous dinosaur received the glow-up of a lifetime when Suzana Herculano-Houzel, a neuroscientist at Vanderbilt University in Nashville, calculated that the predator had 3.3 billion neurons in one part of the forebrain alone. The discovery put T. rex's forebrain on par with modern baboons'.
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 Noise pollution can harm birds even before they hatch

 Exposing zebra finch eggs and hatchlings to traffic sounds had lifelong health impacts

 
 




The raucous din of modern life can seriously mess with animals (SN: 2/9/15). Traffic noise can drown out mating calls, spike stress hormones and even increase mortality. Now, new research suggests some critters can be harmed by this noise even before they can hear it.




Zebra finch eggs and nestlings exposed to everyday traffic noise experience significant, lifelong reductions in health and reproduction, researchers report in the April 26 Science.
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 These Stone Age humans were more gatherer than hunter

 Counter to traditional ideas about how agriculture started, they never grew the plants they ate

 
 




Unlike many of their mostly meat-eating peers, a group of late Stone Age hunter-gatherers living in what is now northeastern Morocco had a largely plant-based diet.
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 Scientists are getting closer to understanding the sun's 'campfire' flares

 Magnetic cancellation is thought to underpin the diminutive solar phenomenon

 
 




DALLAS -- Scientists are starting to figure out what causes tiny eruptions on the sun called campfire flares.
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 Malaria parasites can evade rapid tests, threatening eradication goals

 Mutations that render Plasmodium falciparum invisible to these tests are spreading globally

 
 




Over the last couple of decades, rapid diagnostic tests have emerged as a vital tool in the fight to control malaria.
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 These windpipe cells trigger coughs to keep water out of the lungs

 Experiments in mice show that neuroendocrine cells in the trachea react to water and acid

 
 




Have you ever taken a gulp of water that goes down the wrong way? Or felt acid reflux bubbling up? It feels like your windpipe seizes up and you quickly emit a cough or maybe three.
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 50 years ago, chimeras gave a glimpse of gene editing's future

 Excerpt from the June 1, 1974 issue of Science News
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Animal Genes Transplanted to Bacteria -- Science
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 Science and the challenges of evidence-based forensics

 
 




Detectives and scientists have a lot in common. Both collect data, develop hypotheses and test their assumptions. And both pursue evidence in the hope of a definitive finding.




Science was key to the exploits of fictional detective Sherlock Holmes, who developed tests to detect poisons and other clues. Another fictional British detective, Dr. John Evelyn Thorndyke, also applied science, using his training as a pathologist to solve crimes, including using X-rays to reveal a murder victim's corpse stashed in an Egyptian sarcophagus. Many more science-minded fictional gumshoes followed, including introverted entomologist Gil Grissom in CSI: Crime Scene Investigation and FBI behavioral analyst Jason Gideon in Criminal Minds.
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 Readers discuss accessible images in print and potassium's climate potential
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Accessible images




A recent study calls into question the long-standing assumption that male mammals tend to be larger than females, Jonathan Lambert reported in "Mammal size rule needs rethinking" (SN: 4/6/24, p. 12).




Reader Bernard Larner pointed out that the chart in the story showing rates of sexual size dimorphism in different mammalian orders was not accessible to people who have red-green color blindness.




A gray-scale version of that chart, which is interpretable to those who have red-green color blindness, is shown in the sidebar below.
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