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      Nanotechnology

      Nanotechnology. The latest news on  nanoscience, nanoelectronics, science and technology. Updated Daily.


      
        Advancing nanoscale imaging capabilities with dynamic nuclear polarization
        Dynamic nuclear polarization (DNP) has revolutionized the field of nanoscale nuclear magnetic resonance (NMR), making it possible to study a wider range of materials, biomolecules and complex dynamic processes such as how proteins fold and change shape inside a cell.

      

      
        Alzheimer's drug may someday help save lives by inducing a state of 'suspended animation'
        Researchers at the Wyss Institute for Biologically Inspired Engineering at Harvard University report that they were able to successfully put tadpoles of Xenopus laevis frogs into a hibernation-like torpor state using donepezil (DNP), a drug approved by the FDA to treat Alzheimer's.

      

      
        A world first: Qubit coherence decay traced to thermal dissipation
        Physicists from Aalto University in Finland, alongside an international team of collaborators, have theoretically and experimentally shown that superconducting qubit coherence loss can be directly measured as thermal dissipation in the electrical circuit holding the qubit.

      

      
        High speed, large-area deposition nanofilm production possible with new technique
        A Japanese research team led by Professor Minoru Osada from the Institute for Materials and Systems for Sustainability (IMaSS) at Nagoya University has pioneered a method for the high-speed, large-area deposition of two-dimensional (2D) materials, including oxides, graphene oxide, and boron nitride. This innovative technique, known as the "spontaneous integrated transfer method," was discovered by chance; however, it promises to revolutionize the production of nanosheets.

      

      
        World's first micromachine twists 2D materials at will
        Just a few years ago, researchers discovered that changing the angle between two layers of graphene, an atom-thick sheet of carbon, also changed the material's electronic and optical properties. They then learned that a "twist" of 1.1 degrees--dubbed the "magic" angle--could transform this metallic material into an insulator or a superconductor, a finding that ignited excitement about a possible pathway to new quantum technologies.

      

      
        Novel carbon nanohorn-based treatment enables efficient delivery of drugs in cancer therapy
        Cancer remains one of the most challenging diseases to treat due to its complexity and tendency to metastasize (spread into, or invade, nearby tissues or distant places in the body to form new tumors). Traditional therapies, such as chemotherapy and radiation, often face limitations like non-specific targeting and severe side effects.

      

      
        For first time, DNA tech offers both data storage and computing functions
        Researchers from North Carolina State University and Johns Hopkins University have demonstrated a technology capable of a suite of data storage and computing functions--repeatedly storing, retrieving, computing, erasing or rewriting data--that uses DNA rather than conventional electronics. Previous DNA data storage and computing technologies could complete some but not all of these tasks.

      

      
        Lipid nanoparticle mRNA therapy improves survival in mouse models of maple syrup urine disease
        Researchers from the University of Pennsylvania, Perelman School of Medicine, Gene Therapy Program, and Moderna, have shown that repeated administration of lipid nanoparticle-encapsulated mRNA therapy significantly extended survival and reduced serum leucine levels in a mouse model of maple syrup urine disease (MSUD).
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Advancing nanoscale imaging capabilities with dynamic nuclear polarization
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                Schematic of the experimental setup depicting a nanoscale droplet containing glucose and the free radical OX063. In the DNP process, the magnetic fields produced by the flow microwave frequency currents through a narrow metallic constriction induce coherent spin flips between electron spins in OX063 (green-colored spheres) and nearby hydrogen spins (gold-colored spheres). This exchange in magnetization boosts the polarization of hydrogen spins by more than a factor of 100, thus providing a significant enhancement in nuclear spin detection sensitivity. Credit: University of Waterloo
            
        

    


Dynamic nuclear polarization (DNP) has revolutionized the field of nanoscale nuclear magnetic resonance (NMR), making it possible to study a wider range of materials, biomolecules and complex dynamic processes such as how proteins fold and change shape inside a cell.



										      
																																	A team of researchers at the University of Waterloo are combining pulsed DNP with nanoscale magnetic resonance force microscopy (MRFM) measurements to demonstrate that this process can be implemented on the nanoscale with high efficiency. The effort is overseen by Dr. Raffi Budakian, faculty member of the Institute for Quantum Computing and a professor in the Department of Physics and Astronomy, and his team consisting of Sahand Tabatabaei, Pritam Priyadarshi , Namanish Singh, Pardis Sahafi, and Dr. Daniel Tay.

"Large-Enhancement Nanoscale Dynamic Nuclear Polarization Near a Silicon Nanowire Surface" was published in Science Advances on Wednesday, August 21.

In conventional magnetic resonance, the detection relies on the thermal population difference between "up" and "down" spin states within an external magnetic field. However, in nanoscale magnetic resonance, where the number of spins is significantly reduced, the inherent statistical fluctuations in spin orientation can be larger than the thermal polarization. Thus, it is better to measure the statistical polarization rather than the thermal polarization when observing nanoscale spin ensembles.
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                Experimental setup and polarizing agent. Credit: Science Advances (2024). DOI: 10.1126/sciadv.ado9059
            
        

    



Nevertheless, due to the substantially larger thermal electron polarization compared to nuclear spins, dynamic nuclear polarization (DNP) can be employed to amplify nuclear spin polarization by transferring polarization from electrons to nearby nuclei. This enhancement significantly boosts detection sensitivity in nuclear magnetic resonance (NMR) applications.


																																						
    
     




																																			The team's experiments revealed a 100-fold increase in the thermal polarization of hydrogen nuclear spins, corresponding to a 15-fold increase in detection sensitivity, when compared to statistical polarization. Crucially, this enhancement corresponds to a reduction in the measurement time by a factor of 200, which allowed them to acquire signals much more rapidly. These results substantially advance the capabilities of MRFM detection as a practical tool for nanoscale imaging.

"By combining DNP's substantial enhancements with nanometer-scale magnetic resonance imaging (MRI) and ultra-sensitive spin detection, three-dimensional MRI of biomolecular structures with angstrom-scale resolution could become achievable--a transformative capability in structural biology," Budakian says.

Looking forward, the research team aims to apply DNP-enhanced MRFM measurements for 3D nanometer scale structures such as viruses and proteins. They hope to increase nuclear spin detection sensitivity by operating at lower temperatures and higher magnetic fields.


																																																					
																				
																						More information:
												Sahand Tabatabaei et al, Large-enhancement nanoscale dynamic nuclear polarization near a silicon nanowire surface, Science Advances (2024). DOI: 10.1126/sciadv.ado9059
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Alzheimer's drug may someday help save lives by inducing a state of 'suspended animation'
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                Biostasis drug selection methodology based on (a) drug predictions obtained with Network Models for Causally Aware Discovery (NeMoCAD) using transcriptional inputs and (b) chemical similarity of the predicted compounds to SNC80. LINCS: Library of Integrated Network-Based Cellular Signatures. CTD: Comparative Toxicogenomics Database. KEGG: Kyoto Encyclopedia of Genes and Genomes. TRRUST: Transcriptional regulatory relationships unraveled by sentence-based text-mining. Credit: ACS Nano (2024). DOI: 10.1021/acsnano.4c02012
            
        

    


Researchers at the Wyss Institute for Biologically Inspired Engineering at Harvard University report that they were able to successfully put tadpoles of Xenopus laevis frogs into a hibernation-like torpor state using donepezil (DNP), a drug approved by the FDA to treat Alzheimer's.



										      
																																	The team had previously used another drug, SNC80, to achieve similar results in tadpoles and enhance the survival of whole mammalian hearts for transplants, but SNC80 is not approved for clinical use in humans because it can cause seizures. By contrast, DNP is already being used in the clinic, meaning it potentially could be rapidly repurposed for use in emergency situations to prevent irreversible organ injury while a person is being transported to a hospital.

"Cooling a patient's body down to slow its metabolic processes has long been used in medical settings to reduce injuries and long-term problems from severe conditions, but it can only currently be done in a well-resourced hospital," said co-author Michael Super, Ph.D., Director of Immuno-Materials at the Wyss Institute. "Achieving a similar state of 'biostasis' with an easily administered drug like DNP could potentially save millions of lives every year."

This research, published today in ACS Nano, was supported as part of the DARPA Biostasis Program, which funds projects that aim to extend the time for lifesaving medical treatment, often referred to as "the Golden Hour," following traumatic injury or acute infection. The Wyss Institute has been a participant in the Biostasis Program since 2018, and has achieved several important milestones over the last few years.


																																						
    
     




																																			Using a combination of predictive machine learning algorithms and animal models, the Wyss' Biostasis team previously identified and tested existing drug compounds that had the potential to put living tissues into a state of suspended animation. Their first successful candidate, SNC80, significantly reduced oxygen consumption (a proxy for metabolism) in both a beating pig heart and in human organ chips, but has a known side effect of causing seizures when injected systemically.

In the new study, they once again turned to their algorithm, NeMoCad, to identify other compounds whose structures are similar to SNC80. Their top candidate was DNP, which has been approved since 1996 to treat Alzheimer's.

"Interestingly, clinical overdoses of DNP in patients suffering from Alzheimer's disease have been associated with drowsiness and a reduced heart rate--symptoms that are torpor-like. However, this is the first study, to our knowledge, that focuses on leveraging those effects as the main clinical response, and not as side effects," said the study's first author Maria Plaza Oliver, Ph.D., who was a Postdoctoral Fellow at the Wyss Institute when the work was conducted.

The team used X. laevis tadpoles to evaluate DNP's effects on a whole living organism, and found that it did successfully induce a torpor-like state that could be reversed when the drug was removed. The drug, however, did seem to cause some toxicity, and accumulated in all of the animals' tissues.


																																			To solve that problem, the researchers encapsulated DNP inside lipid nanocarriers, and found that this both reduced toxicity and caused the drug to accumulate in the animals' brain tissue. This is a promising result, as the central nervous system is known to mediate hibernation and torpor in other animals as well.

Although DNP has been shown to protect neurons from metabolic stress in models of Alzheimer's disease, the team cautions that more work is needed to understand exactly how it torpor, as well as scale up production of the encapsulated DNP for use in larger animals and, potentially, humans.

"Donepezil has been used worldwide by patients for decades, so its properties and manufacturing methods are well-established. Lipid nanocarriers similar to the ones we used are also now approved for clinical use in other applications.

"This study demonstrates that an encapsulated version of the drug could potentially be used in the future to buy patients critical time to survive devastating injuries and diseases, and it could be easily formulated and produced at scale on a much shorter time scale than a new drug," said senior author Donald Ingber.

Additional authors of the paper include former Wyss members Erica Gardner, Takako Takeda, Shruti Kaushal, Vaskar Gnyawali, and Richard Novak; current Wyss members Tiffany Lin, Katherine Sheehan, Megan Sperry, Shanda Lightbown, Ramses Martinez, Daniela del Campo, Haleh Fotowat, Michael Lewandowski, and Alexander Pauer; and Maria V. Lozano and Manuel J. Santander Ortega from the University of Castilla-La Mancha, Spain.


																																																					
																				
																						More information:
												Maria Plaza Oliver et al, Donepezil Nanoemulsion Induces a Torpor-like State with Reduced Toxicity in Nonhibernating Xenopus laevis Tadpoles, ACS Nano (2024). DOI: 10.1021/acsnano.4c02012.
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                A scanning electron micrograph shows the group's experimental setup with a single Josephson junction. Credit: Pico research group/Aalto University
            
        

    


Physicists from Aalto University in Finland, alongside an international team of collaborators, have theoretically and experimentally shown that superconducting qubit coherence loss can be directly measured as thermal dissipation in the electrical circuit holding the qubit.



										      
																																	The theoretical work of the group was accomplished in partnership with colleagues from the University of Madrid. The research was published in Nature Nanotechnology.

At the heart of the most advanced quantum computers and ultrasensitive detectors are superconducting Josephson junctions, the basic elements of qubits--or quantum bits. As the name suggests, these qubits and their circuitry are very efficient conductors of electricity.

"Despite the fast progress of making high-quality qubits, there has remained an important unresolved question: how and where does thermal dissipation occur?" says Bayan Karimi, a postdoctoral researcher in the Pico research group at Aalto University and the first author of the study.

"We have developed for a long time the methods for measuring this loss based on our group's expertise in quantum thermodynamics," adds Jukka Pekola, the Aalto University professor who heads the Pico research group.

As physicists continue to push for ever more efficient qubits in the race to hone the technology surrounding quantum devices, these new data allow researchers to better understand how their qubits decay. In terms of quantum computing, qubits with longer coherence times allow for more operations, leading to more complex calculations unachievable in classical computing environments.
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                Credit: Nature Nanotechnology (2024). DOI: 10.1038/s41565-024-01770-7, https://www.nature.com/articles/s41565-024-01770-7
            
        

    





																																						
    
     




																																			Warmth in the air

The transmission of supercurrents is made possible by the Josephson effect, where two closely spaced superconducting materials can support a current with no applied voltage. As a result of the study, previously unattributed energy loss can be traced to thermal radiation originating at the qubits and propagating down the leads.

Think of a campfire warming someone at the beach--the ambient air stays cold, but the person still feels the warmth radiating from the fire. Karimi says this same type of radiation leads to dissipation in the qubit.

This loss has been noted before by physicists who have conducted experiments on large arrays of hundreds of Josephson junctions placed in circuit. Like a game of telephone, one of these junctions would seem to destabilize the rest further down the line.

Originally formulating their experiments with these many junctions in an array, Karimi, Pekola, and the team started tracing their way backwards to more and more simple experiments. Their final experimental setup: observing the effects of tweaking the voltage at a single Josephson junction.

By placing an ultrasensitive thermal absorber next to this junction, they were able to passively measure the very weak radiation emitted from this junction at each phase transition in a broad range of frequencies up to 100 gigahertz.

The work was done in collaboration with the InstituteQ Chair of Excellence professor Charles Marcus of the University of Washington, in the U.S., and Niels Bohr Institute in Copenhagen, Denmark. The fabrication of the devices used in the experiments utilized the cleanrooms of OtaNano, Finland's national research infrastructure for micro- and nanotechnologies.


																																																					
																				
																						More information:
												Karimi, B. et al. Bolometric detection of Josephson radiation, Nature Nanotechnology (2024). DOI: 10.1038/s41565-024-01770-7, www.nature.com/articles/s41565-024-01770-7
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High speed, large-area deposition nanofilm production possible with new technique
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                High speed, large-area deposition nanofilm production possible with new technique. Credit: Dr. Minoru Osada
            
        

    


A Japanese research team led by Professor Minoru Osada from the Institute for Materials and Systems for Sustainability (IMaSS) at Nagoya University has pioneered a method for the high-speed, large-area deposition of two-dimensional (2D) materials, including oxides, graphene oxide, and boron nitride. This innovative technique, known as the "spontaneous integrated transfer method," was discovered by chance; however, it promises to revolutionize the production of nanosheets.



										      
																																	The research findings were published in the journal Small.

Nanosheets are characterized by being only a few atoms thick. Due to their high surface area relative to their volume, these sheets exhibit exceptional electronic, optical, mechanical, and chemical properties. Nanosheets stand to potentially revolutionize modern electronics and materials science.

Traditionally, methods like chemical vapor deposition (CVD) and the Langmuir-Blodgett (LB) technique have been employed for nanosheet fabrication. However, these methods have significant obstacles to their use, including difficulties in achieving uniform, large-area deposition and complications in the substrate transfer process.

In their quest for a more effective deposition technology, Osada's team discovered a fascinating phenomenon completely by chance: when nanosheets get wet, they spontaneously align themselves on the surface of water, forming dense films within a mere 15 seconds. This process, termed the "spontaneous spreading phenomenon," suggested a more effective deposition technology.

The group tested this technique by dropping a nanosheet solvent mixture onto the water surface. Due to ethanol's higher volatility compared to water, it evaporates more rapidly, creating a concentration gradient at the surface.


																																						
    
     




																																			Regions with more ethanol evaporation have higher surface tension than those with higher ethanol concentration. This difference in surface tension causes fluid to move from areas of lower to higher tension, generating convection currents. These currents guide the nanosheets within the solution, causing them to arrange in a more ordered and dense formation on the water surface.

"The nanosheets spontaneously align and pack closely together, much like ice floes coming together on the surface of water," Osada said. "This controlled alignment is essential for creating uniform and high-quality nanosheet films. The resulting nanosheet film can then be easily transferred onto a substrate, completing the deposition process in as little as one minute."

This method not only simplifies the production process but also opens the door to producing multilayer thick films with 100 to 200 layers--something that has been difficult to achieve with conventional methods like CVD and LB. Atomic force microscopy and confocal laser microscopy confirmed that the nanosheet films produced through this technique were highly uniform, with densely packed nanosheets arranged like pieces of a jigsaw puzzle.

The group were surprised by the versatility of this technique, applying it successfully to various nanosheet compositions and structures, allowing for the production of large-area films on substrates of different shapes and materials.

"The multilayer films fabricated by this technology exhibit excellent properties as functional thin films. They could be used in transparent conductive films, dielectric films, photocatalytic films, corrosion prevention films, and thermal shielding films," Osada said.

In addition to its technological advantages, Osada emphasized the environmental benefits of this method, saying, "This technology is expected to become an important environmentally friendly eco-process because it enables thin film production on various substrates at room temperature and in an aqueous solution process, without the need for vacuum film-forming equipment or expensive tools, which are common in conventional thin film processes."


																																																					
																				
																						More information:
												Yue Shi et al, Ultrafast 2D Nanosheet Assembly via Spontaneous Spreading Phenomenon, Small (2024). DOI: 10.1002/smll.202403915
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                Twisting light with a micromachine. Credit: Yuan Cao
            
        

    


Just a few years ago, researchers discovered that changing the angle between two layers of graphene, an atom-thick sheet of carbon, also changed the material's electronic and optical properties. They then learned that a "twist" of 1.1 degrees--dubbed the "magic" angle--could transform this metallic material into an insulator or a superconductor, a finding that ignited excitement about a possible pathway to new quantum technologies.



										      
																																	To study the physics underlying this phenomenon, "twistronics" researchers had to produce tens to hundreds of different configurations of the twisted graphene structures--a costly and labor-intensive process. But a team of researchers led by Yuan Cao, the leading discoverer of the magic angle in 2018 and now an assistant professor of electrical engineering and computer sciences at UC Berkeley, has created a device that can twist a single structure in countless ways.

In a study published in Nature, the researchers demonstrated the world's first micromachine that can twist 2D materials at will.

The fingernail-sized, on-chip platform, called MEGA2D, uses microelectromechanical systems (MEMS) to conduct voltage-controlled manipulation of 2D materials--which are only nanometers thick--with unprecedented flexibility and precision.

"Our work extends the capabilities of existing technologies in manipulating low-dimensional quantum materials," said Cao. "It also paves the way for novel hybrid 2D and 3D structures, with promising implications in condensed-matter physics, quantum optics and related fields."

A single structure, numerous configurations

Using the ultra-tunable MEGA2D technology, Cao and his team demonstrated multiple, exotic properties in a single structure made of two pieces of hexagonal boron nitride (a close relative of graphene). Moreover, they required only a handful of samples to study the structure's nonlinear optical properties and measure the van der Waals force.

One finding, however, surprised the researchers. They noticed "swirls" in the nonlinear optical properties of hexagonal boron nitride when twisted by MEGA2D.

"The swirls resemble 'half-skyrmions'--a type of topological quasiparticle found in some magnetic materials but was never thought of in nonlinear optical systems," said Haoning Tang, lead author of the paper and a postdoc at Harvard University.

"These nonlinear optical properties were not discussed before and would not have been found without the active tuning platform MEGA2D."
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                MEGA2D, an on-chip MEMS platform for twisting 2D materials. Credit: Nature (2024). DOI: 10.1038/s41586-024-07826-x
            
        

    





																																						
    
     




																																			Twisting and tuning

According to the researchers, the MEGA2D platform has several potential applications beyond twistronics, including use as a tunable light source for classic, or standard, light bulbs as well as for quantum versions. The latter are special light sources that use nonlinear optics to convert blue light to red light and are useful for quantum computing using photons.

"Traditionally, these quantum light sources have fixed polarizations, the way light waves oscillate in the space," said Tang.

"With our MEGA2D device, the light source outputs a beam with tunable polarization, and the tuning range is very broad. One highlight is that it can directly generate so-called circular polarized light, which is light that oscillates in a rotating manner and carries angular momentum."

For now, the team believes that the true power of the MEGA2D technology lies in fundamental research. Cao points out that humankind is still limited in some ways by what we can see and understand about nature.

"By having this new 'knob' via our MEGA2D technology, we envision that many underlying puzzles in twisted graphene and other van der Waals materials could be resolved easily," said Cao. "It will certainly also bring other new discoveries along the way."

According to Cao, persistence and collaboration were key to the successful development of MEGA2D technology. Tang is largely credited for designing the MEGA platform and for realizing the vision of using MEMS technology to control 2D interfaces in real time.

"This is really teamwork that substantially benefited from a mixed expertise of physics, engineering--and a lot of tinkering and fun," said Cao.


																																																					
																				
																						More information:
												Yuan Cao, On-chip multi-degree-of-freedom control of two-dimensional materials, Nature (2024). DOI: 10.1038/s41586-024-07826-x. www.nature.com/articles/s41586-024-07826-x
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Novel carbon nanohorn-based treatment enables efficient delivery of drugs in cancer therapy
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                Biomimetic carbon nanohorn complexes for treatment of cancer. Researchers develop a novel biomimetic carbon nanohorn complex with cancer cell membranes and paclitaxel for efficient delivery of drug to targeted site. This approach integrates photothermal therapy, chemotherapy, and immunotherapy to fight against cancer and metastatic diseases. Credit: Eijiro Miyako from JAIST
            
        

    


Cancer remains one of the most challenging diseases to treat due to its complexity and tendency to metastasize (spread into, or invade, nearby tissues or distant places in the body to form new tumors). Traditional therapies, such as chemotherapy and radiation, often face limitations like non-specific targeting and severe side effects.



										      
																																	In response, researchers are turning to innovative approaches that combine multiple therapeutic modalities to address these issues. This study explores a cutting-edge solution involving CNHs to create a multimodal cancer phototheranostic platform integrating photothermal therapy (PTT), immunotherapy, and chemotherapy.

PTT utilizes light-sensitive materials that can induce photothermal effect [conversion of near-infrared (NIR) light to heat] and activate immune responses to destroy cancer cells. While PTT is effective in targeting solid tumors, it has significant limitations.

One major drawback is its inability to eliminate cancer cells outside the irradiation region, making it less effective against metastatic diseases. Additionally, PTT's efficacy is limited by the depth of NIR light penetration, which can hinder its ability to treat deep-seated tumors.

To address these limitations, a team of researchers led by Associate Professor Eijiro Miyako from the Japan Advanced Institute of Science and Technology (JAIST), have now developed cancer cell membrane (CM)-wrapped CNH nanoparticles for the delivery of paclitaxel (PTX) for the treatment of colon cancer.

These nanoparticles leverage the unique properties of CNHs and the targeting capabilities of cancer cell membranes. By using cancer membranes, the nanoparticles can specifically target cancer cells, thereby enhancing the precision of PTT.


																																						
    
     




																																			Their research findings were published in Small Science.

To further improve therapeutic outcomes, researchers encapsulated the chemotherapeutic or anticancer drug PTX within the CNH-CM complexes. These nanoparticles were designed not only to deliver therapeutic agents directly to tumors, but also to maximize the efficacy of the drug. They tested these nanoparticles for tumor targeting, drug delivery, and therapeutic effects in experimental models.

The researchers discovered that the PTX-CNH-CM complexes exhibited high accumulation and prolonged retention at the tumor site. This resulted in a stronger chemotherapeutic effect compared to free PTX. Additionally, the nanoparticles demonstrated a robust photothermal effect and significant immune responses, effectively destroying tumors.

"The high surface area and unique properties of CNH enhances drug loading and photothermal conversion efficiency. In addition, CM enables targeted delivery, while the encapsulated PTX and immunotherapeutic properties of the carrier provide additional therapeutic benefits. Thus, the integration of PTT, immunotherapy, and chemotherapy within a single platform resulted in synergistic effects, overcoming the limitations of standalone PTT," explains Dr. Miyako.

The biomimetic CNH nanocomplexes demonstrated excellent tumor-targeting, controlled drug-releasing behavior, and cancer cell death induction, leading to a strong antitumor response. These findings suggest that the biomimetic CNH complex system represents a promising avenue for developing more precise and effective cancer treatments, marking a significant advancement in cancer therapy.

"Our study provides an effective and precise approach for the treatment of cancer and metastatic diseases by combining the advantages of multiple therapeutic modalities into a single platform. We anticipate that this technology will be available for clinical trials in 10 years," concludes Dr. Miyako.


																																																					
																				
																						More information:
												Nina Sang et al, Biomimetic Functional Nanocomplexes for Photothermal Cancer Chemoimmunotheranostics, Small Science (2024). DOI: 10.1002/smsc.202400324
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For first time, DNA tech offers both data storage and computing functions
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Researchers from North Carolina State University and Johns Hopkins University have demonstrated a technology capable of a suite of data storage and computing functions--repeatedly storing, retrieving, computing, erasing or rewriting data--that uses DNA rather than conventional electronics. Previous DNA data storage and computing technologies could complete some but not all of these tasks.



										      
																																	The paper, titled "A Primordial DNA Store and Compute Engine," appears in the journal Nature Nanotechnology.

"In conventional computing technologies, we take for granted that the ways data are stored and the way data are processed are compatible with each other," says project leader Albert Keung, co-corresponding author of a paper on the work.

"But in reality, data storage and data processing are done in separate parts of the computer, and modern computers are a network of complex technologies." Keung is an associate professor of chemical and biomolecular engineering and a Goodnight Distinguished Scholar at NC State.

"DNA computing has been grappling with the challenge of how to store, retrieve and compute when the data is being stored in the form of nucleic acids," Keung says.

"For electronic computing, the fact that all of a device's components are compatible is one reason those technologies are attractive. But, to date, it's been thought that while DNA data storage may be useful for long-term data storage, it would be difficult or impossible to develop a DNA technology that encompassed the full range of operations found in traditional electronic devices: storing and moving data; the ability to read, erase, rewrite, reload or compute specific data files; and doing all of these things in programmable and repeatable ways.


																																						
    
     




																																			"We've demonstrated that these DNA-based technologies are viable, because we've made one."

The new technology is made possible by recent techniques that have enabled the creation of soft polymer materials that have unique morphologies.

"Specifically, we have created polymer structures that we call dendricolloids--they start at the microscale, but branch off from each other in a hierarchical way to create a network of nanoscale fibers," says Orlin Velev, co-corresponding author and the S. Frank and Doris Culberson Distinguished Professor of Chemical and Biomolecular Engineering at NC State.

"This morphology creates a structure with a high surface area, which allows us to deposit DNA among the nanofibrils without sacrificing the data density that makes DNA attractive for data storage in the first place."

"You could put a thousand laptops' worth of data into DNA-based storage that's the same size as a pencil eraser," Keung says.

"The ability to distinguish DNA information from the nanofibers it's stored on allows us to perform many of the same functions you can do with electronic devices," says Kevin Lin, first author of the paper and a former Ph.D. student at NC State.

"We can copy DNA information directly from the material's surface without harming the DNA. We can also erase targeted pieces of DNA and then rewrite to the same surface, like deleting and rewriting information stored on the hard drive. It essentially allows us to conduct the full range of DNA data storage and computing functions. In addition, we found that when we deposit DNA on the dendricolloid material, the material helps to preserve the DNA."


																																			"You could say that Keung's team is providing the equivalent of microcircuits, and the dendricolloidal material that my team creates provides the circuit board," says Velev.

"Our NC State collaborator Adriana San Miguel helped us incorporate the materials into microfluidic channels that direct the flow of nucleic acids and reagents, allowing us to move data and initiate computing commands. Winston Timp's lab at Johns Hopkins contributed their expertise on nanopore sequencing, which helps us directly read the data in RNA after copying it from DNA on the material's surface. And James Tuck's lab--also here at NC State--has developed algorithms that allow us to convert data into nucleic acid sequences and vice versa while controlling for potential errors."

The researchers have demonstrated that the new data storage and computing technology--which they call a "primordial DNA store and compute engine"--is capable of solving simple sudoku and chess problems. Testing suggests that it could store data securely for thousands of years in commercially available spaces without degrading the information-storing DNA.

"What's more, the dendrocolloidal host material itself is relatively inexpensive and easy to fabricate," Velev says.

"There's a lot of excitement about molecular data storage and computation, but there have been significant questions about how practical the field may be," says Keung. "We looked back at the history of computing and how the creation of ENIAC inspired the field. We wanted to develop something that would inspire the field of molecular computing. And we hope what we've done here is a step in that direction."

The paper was co-authored by Kevin Volkel and Andrew Clark, former Ph.D. students at NC State; Cyrus Cao and Rachel Polak, Ph.D. students at NC State; Adriana San Miguel, an associate professor of chemical and biomolecular engineering at NC State; James Tuck, a professor of electrical and computer engineering at NC State; Winston Timp, an associate professor of biomedical engineering at Johns Hopkins University; and Paul Hook, a postdoctoral researcher at Johns Hopkins.


																																																					
																				
																						More information:
												A Primordial DNA Store and Compute Engine, Nature Nanotechnology (2024). DOI: 10.1038/s41565-024-01771-6. www.nature.com/articles/s41565-024-01771-6
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Lipid nanoparticle mRNA therapy improves survival in mouse models of maple syrup urine disease
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Researchers from the University of Pennsylvania, Perelman School of Medicine, Gene Therapy Program, and Moderna, have shown that repeated administration of lipid nanoparticle-encapsulated mRNA therapy significantly extended survival and reduced serum leucine levels in a mouse model of maple syrup urine disease (MSUD).



										      
																					The work appears in Human Gene Therapy.

The researchers, led by James Wilson, M.D., Ph.D., from the University of Pennsylvania, Perelman School of Medicine, evaluated a lipid nanoparticle-based treatment approach to address all possible genetic mutations that can cause MSUD.

"Repeated intravenous delivery of lipid nanoparticle-encapsulated mRNAs encoding hBCKDHA, hBCKDHB, and hDBT increased survival and body weight, and decreased serum leucine levels in a hypomorphic MSUD mouse model that survives until weaning without clinical intervention," stated the investigators. "Repeated administration of LNP-encapsulated mRNAs may represent a potential long-term universal treatment approach for MSUD."

In another new study emerging from Dr. Wilson's laboratory, researchers identified a novel family of adeno-associated virus (AAV) variants with desirable biodistribution properties that may be useful for targeting tissues other than the liver, such as the heart.

To improve the safety and cost of AAV gene therapy, capsid engineering efforts are aimed at redirecting in vivo AAV biodistribution away from the liver toward disease-relevant peripheral organs. One newly identified variant exhibited a six-fold reduction in liver RNA expression and a ten-fold increase in cardiac RNA expression compared with wild-type AAV9 in the mouse.

"The first of the two studies from the Wilson laboratory demonstrates correction of one of the classical inborn errors of metabolism, MSUD, a disease which can be caused by any of several different genes encoding the components of a multi-subunit enzyme complex responsible for degrading branched-chain amino acids," says Editor in Chief Terence R. Flotte, MD, Celia and Isaac Haidak Professor of Medical Education and Dean, Provost, and Executive Deputy Chancellor, University of Massachusetts Medical School.

"The other paper from the Wilson lab represents an important advance in AAV capsid engineering to deliver genes more selectively to the heart while decreasing exposure of the liver, thus making the vector safer."


																														
																				
																						More information:
												Jenny A. Greig et all, Lipid Nanoparticle mRNA Therapy Improves Survival and Reduces Serum Branched-Chain Amino Acids in Mouse Models of Maple Syrup Urine Disease, Human Gene Therapy (2024). DOI: 10.1089/hum.2024.047, www.liebertpub.com/doi/10.1089/hum.2024.047
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Scientists demonstrate innovative perovskite waveguides with edge lasing effect
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Integrated photonic circuits operating at room temperature combined with optical nonlinear effects could revolutionize both classical and quantum signal processing. Scientists from the Faculty of Physics at the University of Warsaw, in collaboration with other institutions from Poland as well as Italy, Iceland, and Australia, have demonstrated the creation of perovskite crystals with predefined shapes that can serve in nonlinear photonics as waveguides, couplers, splitters, and modulators.



										      
																																	The research results, published in the journal Nature Materials, describe the fabrication of these innovative structures and the edge lasing effect. In particular, this effect is associated with the formation of the condensate of exciton-polaritons, which are quasiparticles behaving partly like light and partly like matter.

Professor Barbara Pietka from the Faculty of Physics at the University of Warsaw, one of the project's initiators and responsible for the research process, emphasizes, "Perovskites exhibit great versatility: from polycrystalline layers, nano- and micro-crystals to bulk crystals. They can be used in various applications, from solar cells to lasers.

"Some, such as the CsPbBr3 (cesium-lead-bromide) material we used, are also ideal semiconductors for optical applications due to their high exciton binding energy and oscillator strength. These effects allow for enhanced light interactions, significantly lowering the energy required for nonlinear light amplification."

The researchers applied repeatable and scalable synthesis methods to obtain perovskite crystals with precisely defined dimensions and shapes. They used a microfluidic approach, where crystals are grown from a solution in narrow polymer molds that can be imprinted with any shape from a template.

A key element was controlling the solution concentration and growth temperatures while maintaining an atmosphere of saturated solvent vapors. This approach, combined with the use of nearly atomically smooth gallium arsenide templates made using electron-beam lithography and plasma etching at the Lukasiewicz Research Network--Institute of Microelectronics and Photonics under Anna Szerling's leadership, produced high-quality single crystals.


																																						
    
     




																																			In this way, CsPbBr3 crystals can be formed into any shape with simple corners to smooth curves, which is a true achievement in the world of crystalline materials. They can be fabricated on any substrate, enhancing their compatibility with existing photonic devices.

Mateusz Kedziora, a doctoral student at the Faculty of Physics University of Warsaw and the first author of the paper who developed the crystal synthesis methods, adds, "These crystals, due to their high quality, form Fabry-Perot type resonators on their walls, allowing strong nonlinear effects to be observed without the need for external Bragg mirrors," which offers hope for the application of these materials in integrated photonic circuits.

The demonstration of polaritonic lasing from the interfaces and corners of microwires marks another breakthrough.

"The wavelength of the emitted light is modified by the effects of strong light-matter interactions, indicating that the emission is due to the formation of a non-equilibrium Bose-Einstein condensate of exciton-polaritons. This is therefore not conventional lasing due to the Purcell effect (weak coupling), but emission from a condensate in the strong light-matter coupling regime," explains Pietka.

"The high coherence between different signals of the emitted light from the edges and corners, confirmed in far-field photoluminescence and angle-resolved spectroscopy, indicates the formation of a coherent, macroscopically extended polariton condensate," adds Dr. Helgi Sigurdsson from Faculty of Physics University of Warsaw and the Science Institute at the University of Iceland in Reykjavik.


																																			Additional confirmation of nonlinear effects is the increase in energy with increasing population of a given mode (known as blueshift), which is a result of interactions within the condensate. Thanks to the unique properties of perovskite structures, the condensate can travel long distances within the crystals, and the emitted light can propagate through air gaps to neighboring structures.

"Our simulations show how naturally formed resonators for light modes and scattering affect the emission from edges and bends in the crystals," adds Dr. Andrzej Opala from Faculty of Physics University of Warsaw and Institute of Physics of the Polish Academy of Sciences, one of the main authors of the paper and the developer of the theoretical model showing how numerical aperture and spatial confinement in microwires affect the observed effects.

"Furthermore, thanks to calculations based on solving Maxwell's equations in three-dimensional structures with complex shapes, we were able to visualize photonic modes and show how their image forms in the far field," explains Prof. Tomasz Czyszanowski from Lodz University of Technology, who specializes in simulations of photonic and laser structures. The discovery allows for their use in compact "on-chip" systems that can handle both classical and quantum computing tasks.

"We predict that our discoveries will open the door to future devices that can operate at the level of single photons, integrating nanolasers with waveguides and other elements on a single chip," concludes Prof. Michal Matuszewski from the Center for Theoretical Physics of the Polish Academy of Sciences.

Perovskites could play a key role in the further development of optical technologies, and the discoveries of physicists from UW could significantly increase the chances of using perovskite crystals in nonlinear photonics operating at room temperature. Moreover, the developed structures may be compatible with silicon technology, further enhancing their commercialization potential.


																																																					
																				
																						More information:
												Mateusz Kedziora et al, Predesigned perovskite crystal waveguides for room-temperature exciton-polariton condensation and edge lasing, Nature Materials (2024). DOI: 10.1038/s41563-024-01980-3
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Scientists help turn whisky waste into valuable commodity
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A new method to extract valuable bio-based chemicals from whisky distillery waste streams could transform manufacturing and be worth up to PS90 million in global chemical manufacturing markets.



										      
																																	Scientists from RIPCELL, a chemical manufacturing business, are working with researchers from the University of Aberdeen to demonstrate the feasibility of recovering high-value compounds, such as lactic acid, from pot ale and spent lees--co-products of the first and second stages of the whisky distillation process.

These extracted chemicals have potential applications in sectors including pharmaceuticals, food and drink, and cosmetics, where manufacturing typically depends on unsustainable, petrochemical-derived ingredients.

The project used samples of waste streams provided by whisky group Chivas Brothers from 12 of its distilleries across Scotland.

The research team developed a process using a separation technique known as liquid chromatography to isolate and extract higher-value acids, initially from pot ale. It has now been adapted to retrieve additional solvents from spent lees.

While residue from pot ale is typically used in low value applications such as animal feeds, spent lees are currently discarded. Up to 10 liters of spent lees are generated for every liter of whisky made, and due to variations in distillery processes, water sources, and raw materials, co-products from different distilleries contain different chemical compounds.


																																						
    
     




																																			A life cycle analysis of the process was also completed to quantify its environmental impact. The results showed that the bio-based chemicals produced through this method have a significantly lower carbon footprint compared to those produced through traditional petrochemical routes. Estimates suggest that on a global scale, the new manufacturing method for target chemicals could reduce industry emissions by 392 million kg of CO2 equivalent per year.

Following the success of the feasibility study, the next phase for the team will involve scaling up the separation process to prove its viability at an industrial scale.

Dr. Eve Wildman, founder of RIPCELL, said, "Around 2.6 billion liters of wastewater is produced from the Scottish whisky industry every year, so the potential of this process is huge. For decades, the majority of these co-products have been used as animal feed, but we have found a new, more valuable option to deal with spent lees that could change the ways in which distilleries manage and process their residues.

"At the same time, this could be transformational for the chemical industry. By taking a sustainable approach to manufacturing key compounds, rather than using fossil fuels, RIPCELL can help to reduce greenhouse gas emissions from the production process. For every kilo of bio-chemicals produced, we can remove 1.59 kg of harmful greenhouse gas emissions."


																																			Dr. Liz Fletcher, director of business engagement at IBioIC, said, "This project is a brilliant example of how we can add economic value by taking a circular approach to co-products and applying biotechnology. For both whisky producers and the chemicals industry, this process marks a significant step forward in reducing the environmental impact of manufacturing. We look forward to supporting RIPCELL throughout its next steps to bring the process closer to commercial application."

Dr. Alan Mccue, senior lecturer at the University of Aberdeen, added, "The idea of utilizing wastewater from a traditional industry like whisky production for the recovery of bio-based chemicals is highly innovative. It's great to see Scottish heritage being linked to sustainable chemical production. The outcomes of this project are really exciting, and I look forward to supporting RIPCELL in the next stages of its development."
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Cryo-electron tomography (cryo-ET), can be used to visualize and analyze cellular structures in their natural environment. Researchers at the MPI of Biochemistry in Martinsried and the University Medical Center Gottingen have now used cryo-ET to study protein folding helpers, so-called chaperonin complexes, in the bacterium E. coli.



										      
																																	These chaperonins help newly synthesized proteins to fold into their correct, functional form. The researchers were able to illuminate the folding reaction with unprecedented detail, monitoring conformational changes in the chaperonin as well as its interactions with the client protein inside the folding chambers.

The results have been published in Nature.

Protein folding helper chaperonin

Proteins are the molecular building blocks of life. In order to perform a multiplicity of functions in the cell, each protein must adopt a defined three-dimensional structure, similar to components in machines. Protein folding assistants, called chaperonins, help newly synthesized proteins achieve their functional shape.

Biochemist F.-Ulrich Hartl, Director at the MPI of Biochemistry, explains, "I have been working with chaperonins for more than 30 years. The protein complex exists unchanged in almost all living organisms and is essential for proper protein folding and cell survival. Misfolded proteins are associated with diseases such as Alzheimer's and Parkinson's. Understanding the structure and function of chaperonins may help us in developing new strategies for the treatment of these diseases."

In order to gain a better understanding of how chaperonins work, Hartl collaborated with the structural biologists Wolfgang Baumeister, Emeritus Director and inventor of cryo-ET at MPIB, and Ruben Fernandez-Busnadiego from the Institute of Neuropathology at the University Medical Center Gottingen (UMG) and member of the Cluster of Excellence "Multiscale Bioimaging: From Molecular Machines to Networks of Excitable Cells" (MBExC).


																																						
    
     




																																			Chaperonin complex

In bacteria, chaperonin complexes consist of two distinct subunits, GroEL and GroES. GroEL is organized into two stacked rings that form a barrel. GroES acts as a lid for the GroEL barrel. Newly produced proteins are encapsulated in the nanometer-sized barrel and allowed to fold while being protected from the cellular environment.

The researchers were able to show two main forms of the GroEL-GroES complex, known as "bullet" and "football" (named after the shape of an American football) within cells. The forms differ in their structural symmetry. In the bullet form, a GroES cap is bound to only one side of the GroEL barrel. This shape was found predominantly in bacteria under normal growth. In addition, football complexes were also detected.

The microscopic images also showed that the proteins to be folded were located in the chaperonin barrel. Jonathan Wagner, researcher on the study and scientist in Martinsried and Gottingen, says, "It is fascinating that cryo-electron microscopy is now so advanced that we can follow process like protein folding in such detail in living cells."

Fernandez-Busnadiego explains, "In this study, we combined cryo-ET with single-particle cryo-electron microscopy (cryo-EM) and quantitative mass spectrometry. This allowed us to observe different conformations of chaperonin complexes in different cellular states and determine their abundance. The ability to visualize these complexes directly in the bacterium instead of only in the test tube represents a major advance in this field and has only recently become possible, as this chaperonin complex is only 14 nanometers wide.


																																			"Decades of experiments with purified GroEL/ES complexes led to conflicting results on how this machinery works. This is likely because in vitro experiments cannot fully recapitulate the conditions found inside the cell. We can now address this conundrum by cellular cryo-ET, as we can image the complexes at high resolution within native, unperturbed cellular environments."

Hartl concludes, "The results indicate that during chaperonin-assisted protein folding, the chaperonins assemble differently and alternate between the asymmetric 'bullet' and the symmetric 'football' shape in one reaction cycle. In future work, we will focus on elucidating the intermediate states of these cycles to understand how they are regulated by the chemical reactions of ATP binding and hydrolysis."


																																																					
																				
																						More information:
												Ulrich Hartl, Visualizing chaperonin function in situ by cryo-electron tomography, Nature (2024). DOI: 10.1038/s41586-024-07843-w. www.nature.com/articles/s41586-024-07843-w
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One of the major unanswered questions about the origin of life is how droplets of RNA floating around the primordial soup turned into the membrane-protected packets of life we call cells.



										      
																																	A new paper by engineers from the University of Chicago's Pritzker School of Molecular Engineering (UChicago PME), the University of Houston's Chemical Engineering Department, and biologists from the UChicago Chemistry Department, have proposed a solution.

In the paper, published in Science Advances, UChicago PME postdoctoral researcher Aman Agrawal and his co-authors--including UChicago PME Dean Emeritus Matthew Tirrell and Nobel Prize-winning biologist Jack Szostak--show how rainwater could have helped create a meshy wall around protocells 3.8 billion years ago, a critical step in the transition from tiny beads of RNA to every bacterium, plant, animal, and human that ever lived.

"This is a distinctive and novel observation," Tirrell said.

The research looks at "coacervate droplets"--naturally occurring compartments of complex molecules like proteins, lipids, and RNA. The droplets, which behave like drops of cooking oil in water, have long been eyed as a candidate for the first protocells. But there was a problem. It wasn't that these droplets couldn't exchange molecules between each other, a key step in evolution, the problem was that they did it too well, and too fast.

Any droplet containing a new, potentially useful pre-life mutation of RNA would exchange this RNA with the other RNA droplets within minutes, meaning they would quickly all be the same. There would be no differentiation and no competition--meaning no evolution.

And that means no life.

"If molecules continually exchange between droplets or between cells, then all the cells after a short while will look alike, and there will be no evolution because you are ending up with identical clones," Agrawal said.


																																						
    
     




																																			Engineering a solution

Life is by nature interdisciplinary, so Szostak, the director of UChicago's Chicago Center for the Origins of Life, said it was natural to collaborate with both UChicago PME, UChicago's interdisciplinary school of molecular engineering, and the chemical engineering department at the University of Houston.

"Engineers have been studying the physical chemistry of these types of complexes--and polymer chemistry more generally--for a long time. It makes sense that there's expertise in the engineering school," Szostak said. "When we're looking at something like the origin of life, it's so complicated and there are so many parts that we need people to get involved who have any kind of relevant experience."

In the early 2000s, Szostak started looking at RNA as the first biological material to develop. It solved a problem that had long stymied researchers looking at DNA or proteins as the earliest molecules of life.
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"It's like a chicken-egg problem. What came first?" Agrawal said. "DNA is the molecule which encodes information, but it cannot do any function. Proteins are the molecules which perform functions, but they don't encode any heritable information."

Researchers like Szostak theorized that RNA came first, "taking care of everything" in Agrawal's words, with proteins and DNA slowly evolving from it.

"RNA is a molecule which, like DNA, can encode information, but it also folds like proteins so that it can perform functions such as catalysis as well," Agrawal said.

RNA was a likely candidate for the first biological material. Coacervate droplets were likely candidates for the first protocells. Coacervate droplets containing early forms of RNA seemed a natural next step.

That is until Szostak poured cold water on this theory, publishing a paper in 2014 showing that RNA in coacervate droplets exchanged too rapidly.

"You can make all kinds of droplets of different types of coacervates, but they don't maintain their separate identity. They tend to exchange their RNA content too rapidly. That's been a long-standing problem," Szostak said.

"What we showed in this new paper is that you can overcome at least part of that problem by transferring these coacervate droplets into distilled water--for example, rainwater or freshwater of any type--and they get a sort of tough skin around the droplets that restricts them from exchanging RNA content."


																																			'A spontaneous combustion of ideas'

Agrawal started transferring coacervate droplets into distilled water during his Ph.D. research at the University of Houston, studying their behavior under an electric field. At this point, the research had nothing to do with the origin of life, just studying the fascinating material from an engineering perspective.

"Engineers, particularly Chemical and Materials, have good knowledge of how to manipulate material properties such as interfacial tension, role of charged polymers, salt, pH control, etc.," said University of Houston Prof. Alamgir Karim, Agrawal's former thesis advisor and a senior co-author of the new paper. "These are all key aspects of the world popularly known as 'complex fluids'--think shampoo and liquid soap."

Agrawal wanted to study other fundamental properties of coacervates during his Ph.D. It wasn't Karim's area of study, but Karim had worked decades earlier at the University of Minnesota under one of the world's top experts--Tirrell, who later became founding dean of the UChicago Pritzker School of Molecular Engineering.

During a lunch with Agrawal and Karim, Tirrell brought up how the research into the effects of distilled water on coacervate droplets might relate to the origin of life on Earth. Tirrell asked where distilled water would have existed 3.8 billion years ago.

"I spontaneously said 'rainwater!' His eyes lit up and he was very excited at the suggestion," Karim said. "So, you can say it was a spontaneous combustion of ideas or ideation!"
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Tirrell brought Agrawal's distilled water research to Szostak, who had recently joined the University of Chicago to lead what was then called the Origins of Life Initiative. He posed the same question he had asked Karim.

"I said to him, 'Where do you think distilled water could come from in a prebiotic world?'" Tirrell recalled. "And Jack said exactly what I hoped he would say, which was rain."

Working with RNA samples from Szostak, Agrawal found that transferring coacervate droplets into distilled water increased the time scale of RNA exchange--from mere minutes to several days. This was long enough for mutation, competition, and evolution.

"If you have protocell populations that are unstable, they will exchange their genetic material with each other and become clones. There is no possibility of Darwinian evolution," Agrawal said. "But if they stabilize against exchange so that they store their genetic information well enough, at least for several days, so that the mutations can happen in their genetic sequences, then a population can evolve."


																																						
    
     




																																			Rain, checked

Initially, Agrawal experimented with deionized water, which is purified under lab conditions. "This prompted the reviewers of the journal who then asked what would happen if the prebiotic rainwater was very acidic," he said.

Commercial lab water is free from all contaminants, has no salt, and lives with a neutral pH perfectly balanced between base and acid. In short, it's about as far from real-world conditions as a material can get. They needed to work with a material more like actual rain.

What's more like rain than rain?

"We simply collected water from rain in Houston and tested the stability of our droplets in it, just to make sure what we are reporting is accurate," Agrawal said.

In tests with the actual rainwater and with lab water modified to mimic the acidity of rainwater, they found the same results. The meshy walls formed, creating the conditions that could have led to life.

The chemical composition of the rain falling over Houston in the 2020s is not the rain that would have fallen 750 million years after the Earth formed, and the same can be said for the model protocell system Agrawal tested.

The new paper proves that this approach of building a meshy wall around protocells is possible and can work together to compartmentalize the molecules of life, putting researchers closer than ever to finding the right set of chemical and environmental conditions that allow protocells to evolve.

"The molecules we used to build these protocells are just models until more suitable molecules can be found as substitutes," Agrawal said. "While the chemistry would be a little bit different, the physics will remain the same."
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        When you think of a fearsome, sharp-toothed predator, a squid probably isn't the first animal that comes to mind. But these complex creatures have sophisticated eyesight, a strong beak to crush shells and agile tentacles that help them snatch up prey.
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        Changes in land use significantly affect larger bees, study shows
        A new collaborative study has found that bees are increasingly under threat due to environmental degradation caused by changes in land use.

      

      
        Lakes don't sleep in winter! There's a world living under ice
        In cold-winter regions where air temperatures remain below zero, a layer of ice blankets lakes for several months.

      

      
        Tropical beetles unknown to science at higher risk of extinction, researchers warn
        Humans are having a devastating effect on biodiversity, but the impacts might be worse than we thought.

      

      
        Into the blue: How baleen whales have adapted over the past 50 million years
        The largest dataset of cetacean genes ever collated has helped Flinders University scientists deep dive into the blue to fathom the triumph of baleen whale evolution.

      

      
        Tarantulas' hairiness may have evolved as a defense mechanism against predatory ants
        An article published in Journal of Natural History reviews the mutually beneficial ecological relationships and evolutionary adaptations of tarantulas. The study reveals that the infamous spiders are actually often on friendly terms with amphibians, reptiles, and even army ants, which are known to feed on spiders.

      

      
        Researchers uncover the secrets of 'plant puberty'
        Researchers have identified the genetic changes linked to why plants go through a developmental change similar to "puberty" at different rates, a discovery that could lead to better crop nutrition.

      

      
        500 young sturgeon released into Saginaw River system
        Five hundred young sturgeon were released at four locations into the Saginaw River system last week as part of an ongoing effort by the Michigan Department of Natural Resources and Michigan State University to rebuild the giant fish's population.

      

      
        Some wild horses mysteriously vanish for months on North Carolina's Outer Banks. Where do they go?
        A ghost of sorts appeared on the northern end of North Carolina's Outer Banks--a wild stallion that goes by the name Dash.

      

      
        Australian penguin dies, ending famous 'same-sex power couple'
        A celebrated Australian penguin famous for raising chicks as part of an unlikely same-sex couple has died, a Sydney aquarium said on Thursday.

      

      
        Climate change a mixed blessing for sun-starved Irish vintners
        At a tiny outpost in the wine world, Ireland's handful of winemakers are cautiously eyeing long-term growth potential as climate change warms up its cool climate.

      

      
        Antarctica vulnerable to invasive species hitching rides on plastic and organic debris, oceanographic model shows
        Antarctica's unique ecosystems could be threatened by the arrival of non-native marine species and marine pollution from Southern Hemisphere landmasses, new oceanographic modeling shows.

      

      
        Canada lynx confirmed in Vermont for 1st time since 2018
        A Canada lynx, an endangered species in Vermont, has been confirmed in the state for the first time since 2018, and farther south than the last confirmed sighting.

      

      
        Eyes in the sky and on the ground: Enhanced dryland monitoring with remote sensing
        While animals in drylands hone their natural senses to find vegetation, humans have developed "external eyes" to track these vital resources.
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        While satellite technology might seem distant and space-bound, its benefits can be seen everywhere.

      

      
        Bulwark of blooms: The lily's secret armor against plant pathogens
        Fusarium wilt is a severe threat to the global cut-flower industry, particularly impacting lilies. Caused by Fusarium oxysporum, this disease results in significant economic losses due to plant decay and death. Traditional breeding methods have struggled to create resistant varieties, largely due to the complex genetic and metabolic factors involved in disease resistance. Addressing these challenges requires exploring the resistance mechanisms in wild species like Lilium regale, to identify poten...

      

      
        A new pandemic could ride in on animals we eat, study warns
        Researchers warn the animals we eat could be the gateway to a pandemic in the form of antimicrobial resistance, unleashing a wave of deadly superbugs.

      

      
        Killing giant ragweed just got harder for some Wisconsin farmers
        When giant ragweed takes hold in a crop field, the towering weed reduces yield and sends plumes of its famously allergy-inducing pollen into the air. There are few tools available to thwart the menace, especially for farmers growing non-GMO soybeans. Now, some Wisconsin farmers are left with even fewer options.

      

      
        Unveiling glycoRNAs: New study proves they do exist
        In a groundbreaking exploration of cell surface biology, Ryan Flynn has uncovered a surprising role for RNA outside the confines of the cell. Flynn's research, which focuses on the biology of cell surface RNA, led to the discovery that certain RNAs are chemically linked to glycans--complex carbohydrate polymers found on the cell surface.

      

      
        Ancient microbes linked to evolution of human immune proteins
        When you become infected with a virus, some of the first weapons your body deploys to fight it are those passed down to us from our microbial ancestors billions of years ago. According to new research from The University of Texas at Austin, two key elements of our innate immune system came from a group of microbes called Asgard archaea.

      

      
        Survival tactics: AI-driven insights into chromatin changes for winter dormancy in axillary buds
        Evolution has enabled plants to survive under adverse conditions. The winter bud of a plant is a crucial structure that establishes adaptability. Depending on environmental and intrinsic conditions, buds can transition between growth and dormancy. The three dormancy phases are determined by signals triggering each phase: ecodormancy, influenced by environmental factors; paradormancy, promoted by other plant organs; and endodormancy, maintained by internal signals within the bud.

      

      
        From genome to grocer's aisle: Decoding the Chinese cherry for firmer fruits
        A significant milestone in horticultural genomics has been reached with the successful decoding of the tetraploid Chinese cherry genome. A recent study provides essential insights into the genetic factors that influence fruit firmness, a critical trait for enhancing the cherry's market appeal and transportation durability. By unraveling the genetic intricacies of Prunus pseudocerasus, the research paves the way for targeted breeding strategies that could improve fruit quality and expand the comme...

      

      
        Vernicia montana's genome unearths new breeding horizons
        A study has unveiled the genetic blueprint of Vernicia montana, a plant renowned for its high-value tung oil and ornamental beauty. The research decodes its chromosome-level genome, providing unparalleled insights into its evolution and setting the stage for advanced molecular breeding and sex identification methods. This discovery is poised to revolutionize agricultural practices, ensuring sustainable production and genetic enhancement of this economically vital species.
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When you think of a fearsome, sharp-toothed predator, a squid probably isn't the first animal that comes to mind. But these complex creatures have sophisticated eyesight, a strong beak to crush shells and agile tentacles that help them snatch up prey.



										      
																																	Oh, and they have teeth in their suckers. The serrated teeth inside the suction cups on their tentacles allow them to latch onto prey.

While most hard tissues in animals are mineralized, with calcium fortifying their bones, shells or teeth, the squids' sucker teeth are instead composed of structural proteins. Scientists don't really understand how these teeth are made.

By looking inside a squid sucker using an electron microscope, our team of scientists captured an image that shows the cell tissue that grows the teeth. The cells located in the inside walls of the suction cup secrete proteins that bind to each other and form complex teethed-ring structures.

High-strength proteins in squid sucker teeth

Squid sucker teeth have some outstanding properties. They're resistant to compression, yet they're flexible and can conform to the shape of their prey. Our team's research tries to understand not only how these teeth are made, but also where their unique properties come from.

The teeth are composed of a family of structural proteins, which have a mechanical function rather than a biological function. Some examples include keratin, which makes up hair and nails, or silk, which gives structure to spider webs and silkworm cocoons. In squids, these sucker teeth catch and grip onto prey.

Proteins are made of amino acids arranged in a specific order, and that order defines their structure. Sucker teeth proteins have amino acids that form hard, tiny crystals called nanocrystals in the material. These nanocrystals connect the protein strands in a network--similar to knots in a fishing net.

These nanocrystals come together to form nanotubes inside the material, like tiny honeycomb structures. When we look at them through an electron microscope, we can see a tooth cut in half, revealing the intricate internal structure with long but tiny nanotubes. Thanks to these nanostructures, the squid protein teeth have strength, toughness and a flexibility that outperforms many synthetic polymers and modern materials.


																																						
    
     




																																			Squid-inspired new materials

Scientists and engineers can take inspiration from biology and use unique natural structures to model and develop new types of materials. For example, squid sucker ring teeth have inspired the development of self-healing materials that can repair their own cuts, punctures or scratches.

The nanocrystals that hold together the squid teeth proteins can reform after they break. Materials made in our lab inspired by squid nanocrystals could lead to self-repairing medical devices or robots. These materials would last longer and require less upkeep, which would be useful in dangerous environments or inside the human body.

These squid-inspired materials could also assemble and disassemble by themselves. Materials with this property could be recycled or degraded without leaving behind any waste. That would make this sort of material a promising bio-based alternative to single-use plastic.
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Dry, tropical forests are often overshadowed in popular and scientific perception by wet and tall rainforests. They are less obviously charismatic or exotic and so may seem less important. But dry tropical forests are vital ecosystems that support the livelihoods of millions of people.



										      
																																	One type of dry, tropical forest in Africa is miombo woodland. These forests stretch across more than two million hectares in Africa, including Angola, Tanzania, parts of the Democratic Republic of Congo, Malawi, Mozambique, Zambia and Zimbabwe. Their name comes from the Bemba word (miombo) for the dominant types of trees in the woodland, Brachystegia.

Miombo woodlands--like other forests--absorb large amounts of carbon dioxide (CO2) from the atmosphere during photosynthesis. They store the carbon in trees, shrubs and in the soil, too, making them an important part of the carbon cycle across Africa and the global climate system. Knowing how much carbon these trees absorb and store is crucial for understanding climate change.

We're a group of environmental scientists that have conducted research, using laser pulses, to measure exactly how much carbon is stored in the tree trunks and branches of a forest in Mozambique's Gile National Park.

We did this by shooting nearly 450 billion laser pulses--from the ground, drones and helicopters--at 50,000 hectares of the forest, to produce a very detailed 3D image. From this we get a very accurate measurement of the forest, including the size and volume of the woody parts of the trees.


																																						
    
     




																																			By estimating the volume of the wood in the forest using our laser measurements, we can calculate how much carbon is stored in the trees. We can do this because we know how much the wood weighs per cubic meter. Around half that wood mass is carbon.

We found that these forests may store nearly twice as much carbon in tree trunks and branches (also known as "aboveground biomass") than previously thought.

We hope that our research highlights the value of these miombo woodlands and their impact on climate.

The area covered by miombo woodlands has reduced by nearly 30% since 1980--down from about 2.7 million to 1.9 million square kilometers. They're under increasing pressure from climate change, fires, grazing and land use change for agriculture.

Because of these pressures, and because the forests also support people's livelihoods and the environment, it is crucial to monitor how the world's miombo woodlands are changing.


																																			What we researched

Our study was a collaborative effort between UK-based carbon data platform Sylvera, Mozambique's National Fund for Sustainable Development, the World Bank and Mozambican researchers familiar with the ecology of the study area.

Our aim was to get an accurate estimate of how much carbon was being stored in the 50,000 hectares of the forest's aboveground biomass.

It is very difficult to get an accurate estimate of forest biomass at large scales. One way scientists try to do this is using satellite and aircraft observations of the size and types of forest. Another way is to measure individual tree stem diameter and species and record this growth manually over time. But these approaches are quite indirect and rely on estimating what we cannot physically measure (the amount of carbon stored in a tree) from what we can measure (tree trunk diameter, forest area).

We used lasers, known as LiDAR (light detection and ranging). LiDAR is an alternative approach to estimating forest aboveground biomass--one we have helped develop.

We also made careful manual measurements of the size and shape of more than 1,000 trees in the study area, to help us check the LiDAR measurements.

This technique has been used before. I was part of a team who used LiDAR to successfully map the amount of carbon trapped in Oxfordshire's Wytham Wood, in the UK.

Using this type of LiDAR technology is more effective in measuring carbon. This is because it is a much more direct measure of the volume of wood in forests and doesn't rely on having to do that very indirectly, relating things we can measure (tree trunk diameter, forest area), to things we can't (mass).


																																						
    
     




																																			What we found

We found that the 50,000 hectares of forest may store 1.71 million tons of carbon in tree trunks and branches.

Our approach therefore found that the aboveground biomass (and hence carbon) stored in this miombo woodland was 1.5 to 2.2 times greater than previously estimated.

We found that 50% of the aboveground biomass, and therefore carbon, was stored in the largest 11% of the trees. Because they store so much biomass, it is particularly important to get the measurements of these trees right. Yet until now, large trees have been under-researched in terms of their stored biomass because they are so difficult to cut down and weigh.

Our study shows that previous estimates of how much carbon is stored in miombo forests at a large scale are more uncertain than scientists thought. The approach of combining LiDAR with ground-based measurements will enable better models to be developed.

Why it matters

If our findings in Mozambique were replicated across all miombo woodlands, this would imply that these forests might be storing 3.7 PgC (billion tons of carbon) more than currently estimated.

This is a huge amount of carbon--equivalent to about 10% of annual global CO2 emissions from fossil fuels and industry.


																																			In other words, these forests could have a more potent ability to sequester carbon from afforestation and reforestation efforts. Unfortunately, this could also mean that when miombo woodlands are lost, larger amounts of carbon will be emitted into the atmosphere.

Our study shows that conserving miombo woodland has additional economic benefits. One practical economic consequence of our work is the increased value of this woodland to carbon markets aimed at encouraging forest protection and restoration.

More generally, our results offer a new insight into the carbon storage of potentially overlooked dry tropical forests, with implications for how we understand and manage them. We are continually reminded of how little we know about trees and forests and we undervalue them at our peril.
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The living world is profoundly affected by human activities. One eighth of species are currently threatened with extinction in the near future, largely due to climate change. Faced with the degradation of their habitat, the species that will survive will be those that are able to adapt. Our team of researchers is trying to gain a better understanding of how seasonal migration patterns are changing in the face of climate change by studying crested cormorants (Gulosus aristotelis). Long-term migration monitoring of this species, classified as endangered in the UK, began around fifteen years ago along the Scottish coast.



										      
																																	In response to rising temperatures (estimated at + 1.45C above pre-industrial levels in 2023), many plant and animal species in temperate zones are moving to higher altitudes or towards the poles, where temperatures are cooler. For many others, the annual events in their life cycle, such as migration, emergence from hibernation or reproduction, occur earlier in the year. Although such adaptations could theoretically be made possible by genetic evolution, they currently appear to be very rare in nature.

On top of a global rise in temperatures, climate change is leading to increasingly frequent and extreme weather events, such as storms, floods, fires. To survive these rapid and profound disruptions to their environment, some species may be able to escape these unpleasant episodes by migrating temporarily.

Migrating to adapt

Many animals migrate between two reproduction periods, undertaking what is known as seasonal migration. This type of migration is understood as a means of following the most favorable living conditions over the course of a year, but it can nevertheless represent a significant risk and energy cost. Depending on the environmental conditions, a compromise between migration and sedentary life has therefore sometimes evolved, and a surprising diversity of migratory behavior exists within the animal kingdom.


																																						
    
     




																																			Like most migratory species, the cormorant population we are studying is said to be partially migratory, since some individuals migrate along the coast during the winter, while others remain in the breeding area all year round. In summer and winter, the scientists walk along the shoreline to identify each individual cormorant, thanks to rings they have previously equipped them with that can be seen from a distance. Birds observed throughout the year in the breeding area are referred to as "residents," while those found elsewhere in the autumn or winter are known as "migrants." Thanks to more than 80,000 observations of 12,000 different cormorants, it is now possible to understand why certain birds choose to migrate, and how this could help them adapt to climate change.

We realized that during winter storms, a greater number of cormorants migrate, increasing their chances of survival compared with resident cormorants remaining in the breeding area. So how did the cormorants sense the arrival of a storm? Could this ability to redraw one's migration route on the basis of environmental conditions be spreading to the rest of the population? In short, could the seasonal migration of cormorants help them face off the climate crisis?

How do cormorants choose to migrate?

To answer these questions, we are conducting a new study using advanced statistical models to predict the propensity of cormorants to migrate according to environmental conditions. One of the big challenges in such studies is that it's impossible for scientists to track all the birds living freely in their natural environment. When you're in the field, there are always some individuals that you won't be able to detect.

Here, the trick is to distinguish statistically why certain cormorants were not observed during the coastal surveys. Were they in another wintering area? Out fishing or hiding behind a rock? Or did they not survive? By relating the chances of observing each ringed cormorant to its wintering area and to local environmental conditions throughout the year (such as temperature, rainfall, wind speed and direction, wave height, quantity of food, number of cormorants in the area, etc.), it is possible to find out to what extent, and depending on which components of their environment, cormorants choose to migrate or to stay.


																																			Behavioral change passed down through the genes?

While the research is currently underway, we can already assert that in many cases behavioral changes won't be enough to adapt to climate change. In some cases, it will only enable animals to respond in ways that are inadequate, too limited and/or too costly. Genetic adaptation will therefore often be necessary to allow natural populations to persist.

Since the propensity to migrate makes it easier for cormorants to survive storms, this strategy could spread through the population via the process of natural selection. For this to happen, this migratory behavior and its sensitivity to the environment must be at least partially genetic in origin. The genetic component explaining seasonal migration and its variability will be estimated from the family tree of cormorants in this region. By statistically cross-referencing the different migration strategies of the cormorants and their degree of relatedness (parent/child, grandparent/grandchild, cousin, etc.), it will be possible to deduce the heritable part of seasonal migration and its sensitivity to the environment, and therefore its potential for adaptation.

The aim of this project is to shed light on migratory species' capacity for adaptation and resilience, which are still underresearched because they're particularly complex to tackle. Our ability to predict the movements of migratory species and their potential evolution is essential for understanding the ecology of these species, which are particularly impacted by human activities, and thus paves the way for new conservation protocols. But let's not forget that no leap in conservation science will be able to compensate for the growing environmental emergency caused by humans.


																																																					
																					
																					
                              																					 
												  This article is republished from The Conversation under a Creative Commons license. Read the original article.[image: The Conversation]
											 

										                                        
										
										
											 
												Citation:
												How cormorants are rethinking their migration routes in the face of climate change (2024, August 22)
												retrieved 22 August 2024
												from https://phys.org/news/2024-08-cormorants-rethinking-migration-routes-climate.html
											 

											 
											 This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
											 part may be reproduced without the written permission. The content is provided for information purposes only.
											 

										

                                        
									

								



This article was downloaded by calibre from https://phys.org/news/2024-08-cormorants-rethinking-migration-routes-climate.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Changes in land use significantly affect larger bees, study shows
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A new collaborative study has found that bees are increasingly under threat due to environmental degradation caused by changes in land use.



										      
																																	The researchers found changes such as land clearing and urban development, altered the availability of flowers in the landscape, significantly impacting bee populations, especially larger-bodied species.

Ecologists from The University of Western Australia, University of Canterbury in New Zealand and CSIRO, explored how the availability of floral energy resources in the landscape affected bee populations in 23 Banksia woodland fragments in Western Australia.

The researchers found that flowers in areas surrounding bushland were vital for the persistence of bees in remnant woodlands. The study is published in the Proceedings of the Royal Society B: Biological Sciences.

Dr. Juliana Pille Arnold, who led the study as a Ph.D. candidate at UWA, said the research underscored that floral energy resources in the surrounding landscape, known as "the matrix," played a pivotal role in supporting bee populations in fragmented habitats.

"We collected extensive data on bee populations, their interactions with plants, flower density in various land uses, and the energy content of nectar and pollen of the flowers they visit," Dr. Pille Arnold said.

"Bees depend entirely on nectar and pollen for nutrition and their ability to reproduce is greatly affected by the availability of food.


																																						
    
     




																																			"We found that both small and large bees thrive in woodland remnants when there are more of their preferred flowers available in the surrounding landscape. However, larger bees, which need more energy, are particularly vulnerable to limitations of food resources.

"Natural habitats are being replaced at alarming rates, while only small fragments of the once continuous Banksia woodland remain scattered around the landscape. Therefore, management of the matrix surrounding woodlands is essential to connect remnant vegetation and help mitigate impacts on bees and other pollinators."

Study co-author, Professor Raphael Didham from UWA's School of Biological Sciences, said the findings showed conservation planning must incorporate the quality of the surrounding landscape to help protect bee populations in natural habitats.

"Our research showed that the surrounding landscape plays a crucial role in supporting bee populations, providing valuable insights for policymakers," Professor Didham said.

"It's clear that conservation efforts need to go beyond protecting isolated habitats and should consider the broader landscape context, with protecting remnant bushland, restoring natural habitats, and planting native plants in gardens, verges and parks all activities that could assist in supporting bees and their pollination services."


																																																					
																				
																						More information:
												Juliana Pille Arnold et al, Body-size-dependent effects of landscape-level resource energetics on pollinator abundance in woodland remnants, Proceedings of the Royal Society B: Biological Sciences (2024). DOI: 10.1098/rspb.2023.2771
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In cold-winter regions where air temperatures remain below zero, a layer of ice blankets lakes for several months.



										      
																																	We might think that not much is happening beneath the surface of frozen lakes in winter.

But that's far from reality.

Many animals, microbes and algae remain active under lake ice. This is why we can enjoy ice fishing every winter.

Lake ice cover acts like a layer of insulation, offering protection against the cold. However, if the ice turns white or is covered by snow, light penetration is further reduced under lake ice.

Although aquatic life remains active under ice, living in the cold and near darkness presents many challenges. Lake food chains reorganize and the entire ecosystem works differently under ice.

The frozen winter is a unique period in the annual cycle of lakes. But it's not uncommon: the majority of the world's lakes freeze every year!

As researchers in freshwater ecology, we study lakes to better understand how ecosystems work under ice. We propose to shed light on the world living under lake ice.

What do we know about lakes in winter?

Historically, terrestrial, marine and freshwater ecologists have perceived the cold season as a period of "biological dormancy." This rather simplistic view, combined with the logistical challenges of collecting samples under snow and ice, has dampened scientific motivation and hampered progress in winter ecological research.

Today, we know that there is more activity under lake ice than previously thought. Although it is now fairly well established that lakes do not "sleep" in the cold season, the fact remains that we know much less about lake ecology in winter than at any other time of year.

Among other things, we know that many microorganisms remain active under ice. Some microbial activities even benefit from winter conditions, facilitating the transformation of nutrients to make them more "available" for spring algal growth. Just like the fertilizers we add to our gardens, these nutrients play an important role in stimulating growth at the base of the food chain when winter ice disappears.

Winter can also benefit the life cycle of certain animals. Instead of choosing dormancy or migration, many invertebrates and fish remain active under ice to take advantage of a calm period with reduced predation and competition. Winter activity also confers a great advantage: winter-active animals are the first to access abundant fresh food in the spring.


																																						
    
     




																																			'What do animals eat in winter?'

Due to the low temperatures and light levels under ice, aquatic plants and algae perform little photosynthesis in winter. As a result, many herbivores must find other food sources, or develop winter survival strategies, such as building fat reserves.

This is what some species of zooplankton (microscopic animals suspended in water) do: they accumulate healthy fats (such as omega-3s) from algae during the autumn and rely on these reserves to survive when food becomes scarce in winter. Similar to bears, zooplankton can also transfer their winter fats to their offspring to help them grow in the spring.

Another strategy used by animals to overcome winter nutritional deficiencies is to reduce metabolism and mobility. By reducing energy expenditures, many animals decrease their feeding needs in winter. Some trout species can even choose their winter habitat so as to reduce swimming distances.

Benefits of winter ice

In addition to being beneficial for life and chemical cycles, the frozen winter provides benefits to nature and people.

Winter can regulate other seasons. For example, long and cold winters can lead to shorter and cooler summers in lakes. Indeed, on a global scale, the presence of winter ice has a major influence on summer warming trends in lake water.

Warm summers can favor algal blooms (such as blue-green algae, or cyanobacteria, which can sometimes release toxins). As a result, long and cold winters can help reduce this nuisance and preserve water quality by tempering summers.

Our society also benefits from lake ice in winter. In north-temperate regions, frozen lakes provide recreational activities such as ice skating and ice fishing. Further north, where winter is the longest season of the year, lake ice offers important socioeconomic services, such as transportation via ice roads, and can be essential to cultural traditions and food subsistence.

Therefore, winter ice is valuable for us, too.


																																			Ice melt

With global warming, we often hear about the melting of the ice pack in the Arctic Ocean. Although less covered in the media, freshwater ice is also declining. And more rapidly than previously thought.

According to our records, lakes have been freezing-up later and breaking-up earlier for at least two centuries. However, recent work has revealed that winter ice has been disappearing six times faster in the last 25 years.

As a result, thousands of lakes in the Northern Hemisphere no longer freeze or only do so occasionally. Canadian lakes are not excluded: the ice coverage of our Great Lakes has never been as low as it was in the winter of 2024. The scientific community is already discussing the consequences of warming winters for commercial fisheries and the functioning of these large ecosystems.

We are only just beginning to fill in the gaps in our knowledge of winter lake ecology. So it remains difficult to predict how lakes will change with future ice losses.

It is only by advancing research on the ecology of lakes in winter that we will gain a better understanding of the consequences of warming winters. This work provides a foundation for developing predictions, as well as strategies for conservation, mitigation and adaptation for both nature and society.
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Humans are having a devastating effect on biodiversity, but the impacts might be worse than we thought.



										      
																																	New research has found that undescribed species of beetles were much more sensitive to habitat destruction compared to known species, meaning we may be underestimating the effects of environmental damage on animals in tropical forests.

Insects make up a vast percentage of global biodiversity, but they are declining at an unprecedented rate.

Most insects are found in tropical forests, which are among the most threatened habitats in the world due to deforestation and climate change. But scientists have only described a fraction of the species that live in these forests, making it difficult to accurately assess the degree to which tropical species may be declining.

A recent study has revealed that populations of beetles that are currently unknown to science may be feeling the impacts of environmental damage more than species that have already been described.

Researchers collected rove beetles in an area of tropical forest in Borneo. Out of the 252 different species of beetle that were recorded, 76% were undescribed by science. After the forest had been logged, scientists found that the unknown species were more likely to have disappeared than the known species.

The results, published in the journal Current Biology, suggest that known beetle species are less vulnerable to habitat exploitation than unknown species.

Max Barclay, a Senior Curator of beetles at the Natural History Museum and an author of the study, says, "Insects are key indicators of the state of an ecosystem and can be used like a canary in a coal mine to show when biodiversity is declining. But not all insects behave the same."

"Therefore, if we assess habitat damage based only on 'known' species, we will greatly underestimate the extent of the damage done as a result of human activities in tropical forests because we would not take into account the unknown species, which are more fragile and disproportionally affected."


																																						
    
     




																																			Why are unknown beetles more at risk of extinction?

Very little is known about insects in the tropics, with around 80% of tropical insect species still thought to be undescribed.

Species that are tough generalists are more likely to be known to scientists because they are more common, widespread and adaptable to environmental change.

In comparison, many unknown species get overlooked because they are often restricted to smaller areas and so much rarer. They are also likely to be more specialized toward a particular habitat and so are more sensitive to environmental change.

Most predictions about changes in insect biodiversity are based on well-studied animal groups with the assumption that similar, unknown species behave in the same way. But these unknown species may still play a key role in the maintenance of an ecosystem.

"Imagine if you had a forest in Scotland where there were red squirrels, Scottish wildcats and golden eagles," says Max. "Now imagine the forest was cut down and replaced with a park, where there were rats, mice and pigeons."

"There would still be two types of mammals and one kind of bird, so the biodiversity might be assumed to be the same. But rats, mice and pigeons are found everywhere while the other animals play a unique role in the ecosystem and are only found in a few places, so they are more at risk."

"The problem here is that no one knows tropical beetles in such detail as we know birds and mammals."

The result is that many of the known species of rainforest beetles are widespread generalists. According to Max this means the fact that they are still found at sites after logging is not that surprising.

But this shouldn't be an indicator that the biodiversity is therefore fine. Other, more specialized species that were yet to have been described might have been lost--and these lesser-known species may be at least as important to that forest.


																																			Are we facing an insect apocalypse?

Insects are fundamental to the survival of terrestrial ecosystems worldwide. They play an important role in recycling nutrients from dead animals and plants and act as important pollinators and a vital food source for many animals.

The dramatic rate at which insects are declining due to widespread habitat destruction, pollution and climate change has caused some to refer to current trends as an "insect apocalypse."

In the U.K., studies show that flying insects have declined by 60% in just 20 years. Worldwide, more than 40% of insect species are declining with a third listed as endangered.

Losing large groups of insects, like beetles, will have detrimental effects on the world's ecosystems, so there is an urgent need to understand more about these species before they disappear.

"There are 400,000 species of beetle that have so far been named by scientists," says Max. "Beetles are the largest and richest group of organisms on the planet, and environments all over the world depend on them to maintain ecosystems."

"Species are declining, and we don't know what we are losing or the role they play within an ecosystem. Think of environmental destruction like a game of Jenga. You keep taking the pieces out of the tower, and you don't know which piece you're going to take out that will bring the whole structure down with it."

"We destroy biodiversity at our peril, and this study shows that rates of destruction may actually be higher than current estimates suggest."


																																																					
																				
																						More information:
												Michael J.W. Boyle et al, Tropical beetles more sensitive to impacts are less likely to be known to science, Current Biology (2024). DOI: 10.1016/j.cub.2024.06.059
																						
																						

																					

                               											
																					
                              																					 
												  This story is republished courtesy of Natural History Museum. Read the original story here.
											 

										                                        
										
										
											 
												Citation:
												Tropical beetles unknown to science at higher risk of extinction, researchers warn (2024, August 22)
												retrieved 22 August 2024
												from https://phys.org/news/2024-08-tropical-beetles-unknown-science-higher.html
											 

											 
											 This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
											 part may be reproduced without the written permission. The content is provided for information purposes only.
											 

										

                                        
									

								



This article was downloaded by calibre from https://phys.org/news/2024-08-tropical-beetles-unknown-science-higher.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Into the blue: How baleen whales have adapted over the past 50 million years

										
The largest dataset of cetacean genes ever collated has helped Flinders University scientists deep dive into the blue to fathom the triumph of baleen whale evolution.



										      
																																	The new study, published in the journal Gene titled "Into the Blue: Exploring genetic mechanisms behind the evolution of baleen whales," explores the key genetic adaptations of these diverse whale species around the world's vast oceans--giving new insights into the risks and opportunities for their survival.

"We actually know very little about the genetic diversity of modern whales, compared to terrestrial animals, so these insights give fresh information about their radiation and changes over the past 50 million years," says Ph.D. candidate Gabrielle Genty, from the College of Science and Engineering, Flinders University.

The study helps to explain the intriguing mammals--from the gigantism of the largest blue and fin whales, to the diving and migratory abilities of other baleen whales, including humpbacks, minkes and gray whales.

While genes linked to survival, aging, movement, immunity and reproduction were highlighted, future adaptations will need to respond to climate change and other threats including marine pollution and diseases, researchers say.

"For example, we found genes that improve immunity have been important for the largest species, fin whales and the world's largest animal, the blue whale," says Genty, from the Flinders Cetacean Ecology, Behaviour and Evolution Lab (CEBEL) and Molecular Ecology Lat at Flinders University (MELFU).


																																						
    
     




																																			"There additional adaptations related to the immune system may help these species achieve their large size without suffering detrimental health issues like tumors and cancer, which are typically associated with increased body size and rapid cell generation."

The research used a dataset of 10,159 genes, across 15 cetacean species and two terrestrial species--hippos and cows (Hippopotamus amphibius and Bos taurus)--which are the considered the closest land relatives of whales.

Baleen whales are highly mobile and pelagic, so studying them is challenging.

Senior co-author, Flinders University Associate Professor Luciana Moller, says cetaceans (whales, dolphins and porpoises) have diversified into myriad groups since they left land for their aquatic world in history.

This diversification resulted in a minimum of 89 main species, divided into two main suborders: 74 belonging to Odontoceti (toothed whales, dolphins and porpoises) and 15 to Mysticeti (baleen whales), which possess baleen plates for filter-feeding--compared to Odontoceti or toothed whales.

The latest study focuses on balaenopterids (the Balaenopteridae family within the Mysticeti), which are represented by nine recognized species distinguished by the presence of grooves over the throat and chest, their ability to undertake migrations spanning vast parts of the globe, and for calves to grow very rapidly.


																																			Genty says, "By identifying positively selected genes and enriched mammalian phenotypic terms, this research highlights the genetic and physiological adaptations that underpin the diversification and specialization of balaenopterids."

Associate Professor Moller says this wide-ranging study provides further evidence of the success of baleen whale adaptive evolution.

"This allowed them to thrive in their aquatic habitat and diversify into distinct species with variations in size, morphology, mating systems, feeding strategies and diving abilities," she says.

"The work advances our understanding of the genetic mechanisms behind the evolution of baleen whales, offering new insights into their evolutionary triumph."

Recent research suggests that a massive size increase was the last step in the evolution of present-day whales, likely driven by the improved thermal isolation of larger body sizes. In addition, baleen whales present a wide range of feeding mechanisms related to a range of energetic strategies and ecological niches.

Despite similar body shapes, balaenopterids range from the small common minke whale (Balaenoptera acutorostrata), reaching approximately 7-8 m in length, to the largest mammal on Earth, the blue whale (Balaenoptera musculus), exceeding 30 m.


																																																					
																				
																						More information:
												Gabrielle Genty et al, Into the Blue: Exploring genetic mechanisms behind the evolution of baleen whales, Gene (2024). DOI: 10.1016/j.gene.2024.148822
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Tarantulas' hairiness may have evolved as a defense mechanism against predatory ants
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An article published in Journal of Natural History reviews the mutually beneficial ecological relationships and evolutionary adaptations of tarantulas. The study reveals that the infamous spiders are actually often on friendly terms with amphibians, reptiles, and even army ants, which are known to feed on spiders.



										      
																																	The researchers suggest that the dense hair covering tarantulas may have in fact evolved as a defense mechanism against these predatory ants.

A team of international scientists conducted an extensive review of literature and studied how tarantulas interact with various other species.

The research reported for the first time an association between tarantulas and snakes, whip spiders, and harvestmen, and also reported over 60 new cases of partnerships between tarantulas and amphibians from ten different countries.

According to the researchers, the interaction, or even cohabitation, between the tarantulas and other species is often mutually beneficial.

"Apparently, the frogs and toads that live within the retreats of tarantulas benefit from the shelter and protection against their predators. In turn, they feed on insects that could be harmful to the spider, its eggs, and its juveniles. It seems that tarantulas might not be as scary and threatening as their reputation suggests," says researcher and the first author of the study Alireza Zamani from the University of Turku, Finland.



    
    
    
        
        
    
         
             
         

          

One of the most significant findings of this study is the proposal of a new hypothesis on why tarantulas are so hairy. The researchers believe that the hirsuteness--or hairiness--of tarantulas may have evolved as a defense mechanism against predatory ants.


																																						
    
     




																																			According to the researchers, the relationship between tarantulas and predatory ants is puzzling.

"Observations indicate that army ants tend to ignore both adult tarantulas and spiderlings. This is quite interesting, since army ants are known to attack and feed on a wide variety of arthropods," says Zamani.

In their interactions with tarantulas, the ants were observed to enter the tarantula's burrow, gather food remains, and clean the burrow, which is beneficial for the tarantula. Only a few ants attempted to attack the spider. However, these attempts failed because the spider's legs were protected by a fringe of stiff hairs.

"The dense hair covering the tarantula's body makes it difficult for the ants to bite or sting the spider. Therefore, we believe that the hairiness may have evolved as a defense mechanism. This hypothesis is supported by findings that many burrowing New World tarantulas cover their egg sacs with urticating hairs," explains Zamani.

"The tarantulas typically release these barbed hairs as a defense mechanism, deterring and sometimes even killing their attackers. Covering their egg sacs with these hairs, however, effectively hinders the movement of small injurious arthropods, such as ants, that might try to attack the eggs."
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However, the authors suggest that the hirsuteness could be an evolving character unique to certain tarantula species. Those species that have less dense body hair are left more vulnerable to attacks from predatory ants.


																																			The researchers documented a unique escape strategy employed by New World arboreal tarantulas when threatened by ants.

"In a field study in Peru, a female Avicularia hirschii was observed leaving its silken retreat and hanging from the edge of a leaf by the tips of its front legs after sensing the approach of army ants in search of live prey," says Zamani.

According to the authors, tarantulas may also have another defense strategy involving a previously unknown chemical mechanism. The researchers suggest that the spiders may have specialized epidermal glands in their cuticles that could secrete predator-repellent substances.

"This hypothesis is supported by the observation that cats and dogs, animals with a highly developed sense of smell, tend to wince and move away after sniffing a tarantula. Tarantulas have slit-like epidermal gland openings of unknown function, which may produce defensive secretions responsible for this reaction," says Zamani.

Although further evidence is needed to substantiate the hypothesis of the chemical defense mechanism, this study marks a significant step forward in understanding the behavior and the evolutionary strategies of tarantulas.


																																																					
																				
																						More information:
												Alireza Zamani et al, An extensive review of mutualistic and similar ecological associations involving tarantulas (Araneae: Theraphosidae), with a new hypothesis on the evolution of their hirsuteness, Journal of Natural History (2024). DOI: 10.1080/00222933.2024.2382404
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Researchers have identified the genetic changes linked to why plants go through a developmental change similar to "puberty" at different rates, a discovery that could lead to better crop nutrition.



										      
																																	This developmental change, called the vegetative-to-reproductive transition, happens over the course of a few days when plants slow down their leaf growth and instead develop reproductive organs. The findings are published in The Plant Cell.

Nutritious food

This dramatic physical change is very important to farmers and consumers, because it starts the process of nutrients in the leaves being diverted into the reproductive organs of the plant and eventually into their fruits and grains. Well-timed plant development means more nutritious food.

Farmers have tried to breed crops to be as uniform as possible, but despite their efforts, just like in humans, puberty happens at different ages in different individual plants.

To investigate the factors that influence the timing of this transition, researchers from the University of York grew Arabidopsis thaliana--a kind of wild mustard most similar to Brassica crops like cabbage and broccoli--in conditions where the soil, temperature, humidity and light were as consistent as possible.

Researchers chose this species because it has been inbred over generations to create a nearly genetically identical pool of seeds.


																																						
    
     




																																			Controlled conditions

Even in these highly controlled conditions, the plants started showing signs of the developmental transition on different days. When around half the plants had undergone the transition, the scientists measured the genetic activity of all the plants.

While the plants had the same chronological age, they were on different points along the path of plant "puberty." The researchers identified specific genetic changes that correlated with the timing of this developmental change.

They also discovered that plants start the process of killing their leaves even before the scientists saw visible reproductive structures.

Genetic changes

Lead author of the study, Dr. Daphne Ezer from the Department of Biology, said, "In some ways, plant and human growth is very similar: everyone experiences it in their own unique way.

"Our study uncovered specific genetic changes that could control the timing of plant developmental transition, paving the way for future improvements in crop uniformity and quality."

"Remarkably, we also found that plants are starting to redirect nutrients from their leaves to their flowering structures even earlier than we anticipated. To supercharge the nutritional value of crops, farmers might need to pay attention to these hidden processes happening well before any visible signs of the vegetative-to-reproductive transition."


																																																					
																				
																						More information:
												Ethan J Redmond et al, Single-plant-omics reveals the cascade of transcriptional changes during the vegetative-to-reproductive transition, The Plant Cell (2024). DOI: 10.1093/plcell/koae226
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500 young sturgeon released into Saginaw River system
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Five hundred young sturgeon were released at four locations into the Saginaw River system last week as part of an ongoing effort by the Michigan Department of Natural Resources and Michigan State University to rebuild the giant fish's population.



										      
																																	The sturgeons came from the Black Lake Stream Side Rearing Facility in Onaway, a facility opened by the DNR and MSU that supplies hatcheries all over the state. Each August, sturgeons are also released into the Black River, Mullett Lake in Cheboygan County, and the Boardman River in Grand Traverse County, the DNR and MSU said in a news release Wednesday.

Researchers, graduate students and undergraduates catch newly hatched surgeons in the spring and raise them until August, the news release said. Over the three months, the sturgeons grow from less than 1 inch to 7 inches in length. They are then tagged with passive integrated transponders similar to pet microchips and released into rivers around the state.

Illegal harvesting of sturgeons has contributed to significant population loss and brought the giant fish to the brink of extinction in the Great Lakes. Industrialization and dams also contributed to habitat loss and blocked sturgeon from reaching their spawning grounds.

Now all harvested lake surgeons must be reported to the DNR and anglers are limited to one lake sturgeon harvest per year, according to the 2024 Michigan Fishing Regulations. Lake sturgeon fishing also is limited to certain bodies of water, and various size requirements for catch and release.

In Black Lake harvest season is only five days, starting on the first Saturday in February, the news release said. Licensed anglers are allowed to harvest six sturgeon each and tribal nations are also allowed six.


																																						
    
     




																																			Rearing sturgeons in the Black Lake facility gives the fish a better chance of surviving when released, MSU Professor Emeritus Kim Scribner said. Due to their small size, newly hatched sturgeons in the wild often become meals for other predators and few survive to adulthood.

"A lot of things eat sturgeon eggs and sturgeon babies all the way through that first year of life," Scribner said. "The mortality rate is extremely high."

The population of adult sturgeons in Black Lake has doubled thanks to the hatchery and stocking efforts, the news release said. The end goal is for the lake sturgeon population to be self-sufficient even if they are fished recreationally every year, Ed Baker, manager for the DNR Marquette Fisheries Research Station, said in the news release. Research on sturgeons and their care has helped improve the rearing and stocking program over time, the news release said.

"The hatchery is providing a more healthy, robust crop of sturgeons that are able to survive with higher probabilities," Scribner said. "That all came about through research at the facility."

On average, surgeons live between 50 and 100 years and can grow between 4 and 6 feet long. Some have lived for up to 150 years, reaching 8 feet in length, and weighing 300 pounds, according to Michigan Sea Grant, a research, education, and outreach program with the University of Michigan, MSU, and the National Oceanic and Atmospheric Administration.

Other Michigan sturgeon populations, like those in the Detroit and St. Clair Rivers are holding strong at roughly 30,000 fish, despite a history of industrialization, the Detroit News previously reported. The rivers are home to the largest lake sturgeon population in the Great Lakes.
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Some wild horses mysteriously vanish for months on North Carolina's Outer Banks. Where do they go?
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A ghost of sorts appeared on the northern end of North Carolina's Outer Banks--a wild stallion that goes by the name Dash.



										      
																																	The elusive horse came out of nowhere Aug. 14 with his equally mysterious mom, Rotor, confirming a lesser-known fact about the feral "banker" horses that live on Corolla.

"There are a handful of horses that we are lucky to see once or twice a year because they live deep in the marsh in places that are difficult (or often impossible) for us to access," Meg Puckett of the Corolla Wild Horse Fund wrote in a Facebook post.

"The horses have about 7,500 acres of land to roam and ... it is quite vast once you get away from the oceanfront. Easy for a couple of horses like Rotor and Dash to stay hidden for months at a time!"

That's unexpected, given the Outer Banks are becoming increasingly crowded as an East Coast tourist destination.

It's estimated over 5 million people a year visit the Outer Banks, including about 2.8 million drawn to the beaches and historic attractions at Cape Hatteras National Seashore in 2023.

A herd of just over 100 wild horses roams the Corolla area, including some that have managed to stay hidden for years.

In 2023, the Corolla Wild Horse Fund announced a secretive family of horses--two adults and a foal--was discovered living like castaways on an island in the sound west of Carova Beach.

"We always assume there are probably a handful more that we never see," the fund wrote.

It isn't completely understood why some hermit horses suddenly show up on beaches, then just as suddenly disappear.


																																						
    
     




																																			Puckett says it could have to do with the disease-carrying horse flies that plague the islands when conditions are damp and hot.

There comes a point when even the most stoic of wild horses can no longer stand the biting and head for beaches where coastal winds thwart the insects. That's likely what caused Dash and his mom to materialize Aug. 14, Puckett said.

"I'm not really sure why there are some that don't come out of the marsh and woods very often, when the majority of them do go back and forth pretty regularly," she said.

"Probably just behavior that has been passed down for many generations. I'd say there are maybe around 10 to 15 that only come out around the houses and onto the beach a couple times a year, and maybe half of those are even more elusive and we're lucky to see them once a year."

Their disappearing acts prove a lot of wild habitat still exists on North Carolina's barrier islands, and the horses use it, she said.

Either by instinct or by trial and error, they know how to find secret places that are too remote and too wet for humans.

"Development is definitely a huge issue and presents a lot of dangers to the horses. Development doesn't just mean houses going up and loss of habitat. It also means traffic, garbage, more septic systems and wells going in, more people in general, etc," Puckett said.

"But knowing that A) there really is a lot of untouched habitat west of the dunes and B) it really is so vast that there are horses that can disappear back into it for months at a time helps you stay hopeful for the future. ... It's also a reminder of how wild these horses are, and how capable they are of taking care of themselves in their natural habitat."


																																																					
																				
																						More information:
												To find out more about the non-profit Corolla Wild Horse Fund's rescue farm and Land Acquisition Fund, visit www.corollawildhorses.com/.
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Australian penguin dies, ending famous 'same-sex power couple'
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A celebrated Australian penguin famous for raising chicks as part of an unlikely same-sex couple has died, a Sydney aquarium said on Thursday.



										    
																					Male gentoo penguins Sphen and Magic caught the attention of zookeepers, and then the world, when they built a nest of pebbles together in 2018.

They were eventually given live eggs to incubate from other penguin couples, hatching chick Sphengic in 2018 and Clancy two years later.

Sealife Aquarium said Sphen--the older partner in the "same-sex" penguin "power couple"--had died just shy of turning 12, considered a long life in captivity.

Sphen and Magic were adopted as gay icons in Australia and further abroad, inspiring a float at the Sydney Mardi Gras parade and featuring in the Netflix sitcom Atypical.

But they also had their critics, with some in conservative circles saying the penguins were unwittingly being used to push a political agenda.

Unlike many mammal species, male and female penguins take on the same parenting roles, and share parental duties 50-50.

Same-sex couples between both males and females are not unheard of, although they are often short-lived in the wild.

It was not the first time same-sex penguin couples had adopted eggs in captivity, with a handful of zoos worldwide reporting similar cases.
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In 2009, two male penguins--Z and Vielpunkt--successfully hatched and reared a chick that was rejected by its heterosexual parents at a zoo in Berlin.

Before them came Roy and Silo, two male chinstrap penguins at a zoo in New York who were spotted frequently trying to mate with each other.
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At a tiny outpost in the wine world, Ireland's handful of winemakers are cautiously eyeing long-term growth potential as climate change warms up its cool climate.



										      
																																	According to Ireland's meteorological service, typically rainy Irish summers are getting warmer and drier on average.

And at Ireland's largest vineyard, owner Esperanza Hernandez says "better weather makes it more possible than before to make high-quality wine" even on the sun-starved island.

Commercial vineyards, mostly dotted around the southern and eastern coasts and producing mainly white wines, are rare in Ireland.

Hernandez's 10-acre (4-hectare) vineyard lies near the village of Wellingtonbridge in the south-eastern coastal county of Wexford, statistically Ireland's sunniest corner.

"We need all the sun we can get," Hernandez, who moved from Spain to Ireland 20 years ago, told AFP as she pruned unproductive branches on a typically overcast and damp summer's day.

The rows of vines at the site which faces southwest but is sheltered from the wind, are planted wide apart to maximize sunlight reaching the grapes.

"If we take out this and that branch we can see the grapes, and the grapes can also see the sun..." said the diminutive 55-year-old who hails from a family of wine producers.

"...if it comes out at all," she smiled.
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Greater 'unpredictability'

So far Ireland has been relatively shielded from dramatic impacts of climate change like wildfires, drought and death.

But agriculture still relies on a stable climate that is no longer guaranteed, even in moderate and mild Ireland.

"Climate change is not just about warmer temperatures, it brings unpredictability: frosts, storms, rain, and dry spells when there shouldn't normally be," Hernandez told AFP.

Irregular rain also means muddy soil that can prevent timely treatment of vines for fungus for example.

"You have to wait until the rain stops and the soil dries before a tractor can enter," she said.

After analysing the climate and soil in different locations Hernandez and her husband's "The Old Roots" company planted its first vines in 2015 to test the potential for quality viticulture in Ireland, and crafted their first wine in 2019.

Now they produce up to 10,000 bottles of red and white varieties annually, and have ambitious plans to expand.
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But aside from the climate constraint, Irish producers face challenges unheard of in southern European climes, said Hernandez.

Machinery, technology, supplies and expert knowledge are all thin on the ground in Ireland.

"You have to bring in almost everything from abroad... it inflates threefold the cost of making wine," she told AFP.


																																						
    
     




																																			'Far future'

David Llewellyn, who has been making wine further up the east coast near Dublin for 20 years, said the emergence of Ireland as a mainstream wine region is in the "far, not near, future".

"Our climate would need to warm significantly for us to be able to grow classic grape varieties that the market wants," the 48-year-old told AFP at his vineyard in Lusk, one of the driest parts of Ireland according to data.

"The handful of varieties that we can grow successfully and relatively reliably in Ireland are really obscure for most consumers even though they can make a good wine," he said.

With a hint of envy, Llewellyn looks at "climactic advantages" enjoyed in southern England where average temperatures are a few degrees higher than in Ireland.
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"But even there, where wine production now is millions of bottles a year and there are 500 odd vineyards, English wine is expensive relative to French, Italian, Chilean and so on," he said.

According to Aileen Rolfe, an England-based wine expert, climate change is undoubtedly pushing production northwards in Europe and having a material impact on existing traditional wine countries.

"Harvests are moving from September to August to prevent sunburned grapes while growers are planting grape varieties more able to cope with heat," she said.

Sounding an optimistic note for Irish wine trailblazers, she pointed to fashionable "newbie" markets like England, New Zealand and Argentina.

"There were no vines planted in New Zealand until the 1970s, it also took a generation for English wine to be taken seriously," she told AFP.

Some conditions favorable for grape growing, like fertile soil and long hours of summer daylight, are already present in Ireland, Rolfe added.

Irish winemakers who are clever with site selection and willing to "play the long game" can reap rewards, she said.

"The future can be bright for Irish wine, it could be the English wine industry of the next generation," she added.
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Antarctica's unique ecosystems could be threatened by the arrival of non-native marine species and marine pollution from Southern Hemisphere landmasses, new oceanographic modeling shows.



										      
																																	In a study published today in Global Change Biology, scientists from UNSW Sydney, ANU, University of Otago and the University of South Florida suggest that floating objects can reach Antarctic waters from more sources than previously thought.

"An increasing abundance of plastics and other human made debris in the oceans means there are potentially more opportunities for biota to reach Antarctica," says lead author Dr. Hannah Dawson, who completed the study as part of her Ph.D. at UNSW, and is now based at the University of Tasmania.

Non-native species--including a range of small marine invertebrates--can reach Antarctica by catching a ride on floating objects like kelp, driftwood, pumice, and plastic. Previously, scientists thought these species only drifted from remote and unpopulated islands in the Southern Ocean. However, this new research suggests they can reach the Antarctic coastline from all southern continents.

"We knew that kelp could raft to Antarctica from sub-Antarctic islands, such as Macquarie and Kerguelen Islands, but our study suggests that floating objects can reach Antarctica from much further north, including South America, New Zealand, Australia, and South Africa," says Dr. Dawson.

Co-author Professor Crid Fraser from the University of Otago says that kelp could deal a potential double whammy blow to Antarctica's marine ecosystem.

"Southern bull kelp and giant kelp are very big--often more than 10 m long--and create forest-like habitat for a lot of small animals, which they can carry with them on the long rafting trips to Antarctica," she says. "If they colonize Antarctica, marine ecosystems there could change dramatically."


																																						
    
     




																																			Southern Ocean modeling

Using modeled surface current and wave data from 1997 to 2015, the team tracked the movement of floating debris from various Southern Hemisphere land sources toward Antarctica, providing valuable new insight into the frequency and pathways of marine dispersal.

"We were able to analyze how frequent these rafting connections are by simulating dispersal pathways across 19 years of differing oceanographic conditions," ANU co-author Dr. Adele Morrison says.

"We found that rafting objects reached the Antarctic coastline in each of the years simulated. There seems to be a constant bombardment of anything that floats--whether it's kelp or a plastic bottle."

Dr. Dawson likens the computer modeling process to the game "Poohsticks" from the children's classic Winnie the Pooh.

"Imagine dropping a stick into a river and then running downstream to see where it ends up--that's essentially what we do with our modeling, using simulated ocean currents, instead of a river," Dr. Dawson says.

"We released millions of virtual particles--representing drift objects--from each of the source land masses and modeled their trajectories across 19 years of estimated surface ocean currents and surface waves. After running the simulations, we were able to see where they would likely end up.

"The shortest time it took for particles to reach the Antarctic coastline was from Macquarie Island, south of New Zealand, some of which arrived in just under 9 months. On average, the longest journey was for objects released from South America," she says.


																																			Warmer waters

The research also sheds light on which regions of the Antarctic coastline are most at risk to non-native species arrivals.

"Most of these rafting objects arrive at the tip of the Antarctic Peninsula, a region with relatively warm ocean temperatures and often ice-free conditions. These factors make it a likely area for non-native species to first establish," says UNSW Scientia Professor Matthew England, who is also a co-author.

The dramatic drop in Antarctic sea ice over the last couple of years makes these rafting connections particularly concerning.

"Sea ice is very abrasive and so acts as a barrier for many non-native species to successfully establish around Antarctica," Dr. Dawson says.

"If the recent decline in Antarctic sea ice continues, then living things floating at the surface, or attached to floating objects, could have an easier time colonizing the continent, which may have big impacts on ecosystems."


																																																					
																				
																						More information:
												Floating debris and organisms can raft to Antarctic coasts from all major Southern Hemisphere landmasses, Global Change Biology (2024). DOI: 10.1111/gcb.17467
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Canada lynx confirmed in Vermont for 1st time since 2018
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A Canada lynx, an endangered species in Vermont, has been confirmed in the state for the first time since 2018, and farther south than the last confirmed sighting.



										      
																					A Shrewsbury man was driving home on Saturday evening when he saw the large cat walking along the side of a rural road. He went home to get his cell phone, returned and took video of the animal, he said on Wednesday.

"This newest sighting is especially exciting because the cat was spotted in Rutland County, far south of most confirmed lynx reports in Vermont," said Brehan Furfey, wildlife biologist and furbearer project leader with the Vermont Fish and Wildlife Department.

Canada lynx are endangered in Vermont and threatened nationally, she said in a statement Wednesday. "That makes any verifiable lynx sighting in our state important."

There are resident breeding populations in northern Maine and northern New Hampshire, northeastern Minnesota, northwestern Montana and northern Idaho, north-central Washington and western Colorado, according to the U.S. Fish and Wildlife Service. They are similar looking to bobcats but have long black ear tufts and short, black-tipped tails, the service said. They also have large paws and long hind legs making them highly adapted to hunting snowshoe hare in snow, the service said.

Vermont is on the southernmost edge of the Canada lynx's range and most confirmed sightings are in northeastern Vermont, which has the best climate, habitat and food sources for lynx in the state, the department said. Canada lynx are adapted to hunt snowshoe hares and "both species need young forest habitats and reliable snowpack to thrive," Furfey said.

Furfey suspects this was a male lynx moving through the region looking to establish its own territory, the department said. The behavior is called "dispersing" in which lynx can move quickly over long distances, according to the department.

The department has received more than 160 reports of lynx since 2016 with only seven of those confirmed. It said the most credible one was from Jericho in 2018.
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Eyes in the sky and on the ground: Enhanced dryland monitoring with remote sensing
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                PhenoCam images collected at 12 sites in the JER on 2022 September 1. Credit: Journal of Remote Sensing (2024). DOI: 10.34133/remotesensing.0190
            
        

    


While animals in drylands hone their natural senses to find vegetation, humans have developed "external eyes" to track these vital resources.



										      
																																	Scientists from the U.S. Department of Agriculture (USDA) Agricultural Research Service (ARS) have created an advanced method that integrates high-frequency near-surface camera data with broader satellite imagery to better monitor and assess dryland ecosystems. Their approach could aid in taking timely action to prevent land degradation, contributing to improved environmental management and conservation strategies.

Their results are published in the Journal of Remote Sensing.

Drylands, including arid, semi-arid and dry sub-humid areas, account for over 40% of the Earth's land surface and are vital for supporting diverse wildlife, crop production and carbon regulation. These areas, however, are prone to abrupt ecological state changes, such as shifts from grass-dominated to shrub-dominated landscapes, driven by climate change and unsustainable land use.

Drylands pose significant challenges for ecological monitoring due to their sparse vegetation cover, high spatial variability, and year-to-year fluctuations in vegetation growth. Traditional methods often fall short of accurately classifying and detecting changes in ecological states. To address this, the USDA-ARS researchers melded space and ground approaches to eagle-eye these ecosystems.


																																						
    
     




																																			"We wanted to understand whether we could use images collected remotely from near-surface cameras or satellites to measure differences in dryland vegetation greenness over time and in response to rainfall," said Emily R. Myers, a SCINet postdoctoral fellow with the USDA-ARS and lead author of this study.

The researchers' goal was to use these differences to distinguish between different dryland ecological states. The team combined daily data from near-surface cameras (PhenoCam) with satellite imagery (Harmonized Landsat 8 and Sentinel-2, or HLS) at a desert grassland site in southwest New Mexico, analyzing data from 12 different locations over multiple years between 2014 and 2022.

"Measurements from near-surface cameras and satellites were able to distinguish between different dryland vegetation responses to rainfall," said Dawn M. Browning, a senior research ecologist at the USDA-ARS and co-lead author of the study.

Their findings showed that grass-dominated states were the most affected by rainfall, with rapid spikes in greenness and productivity during wet growing seasons. Shrub-dominated states were less affected by growing season rainfall.

The distinct phenological responses of grass-dominated states can serve as indicators of grass productivity and ecological state change in drylands.

"These differences in greenness responses may help us map and monitor dryland states and productivity using remotely sensed imagery," Myers said.

By refining remote sensing techniques, the researchers hope to identify and monitor dryland areas with significant grass cover more effectively. This insight could guide management strategies for maintaining grass cover and preventing shrub encroachment in these increasingly vulnerable ecosystems.

"We would like to explore more ways to characterize the growing season, with a particular focus on measurements that are sensitive to the rapid increases in greenness that are indicative of grassy productivity," Browning said.


																																																					
																				
																						More information:
												Myers, E. R. et al. Novel Use of Image Time Series to Distinguish Dryland Vegetation Responses to Wet and Dry Years, Journal of Remote Sensing (2024). DOI: 10.34133/remotesensing.0190. spj.science.org/doi/10.34133/remotesensing.0190
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From plows to pixels: Comprehensive rice mapping with satellite technology
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                Support Vector Machine (SVM) and Random Forest (RF) classifiers with matched features produced more complete paddy rice mapping results than those with unmatched features, reducing misclassifications of fishponds in the center of the image and significantly outperforming the other three comparison methods in these regions. Credit: [Lingyu Sun, Wuhan University]; [Tianyao Yang, Peking University]; [Yuxin Lou, Beijing Normal University]; [Qian Shi, Sun Yat-Sen University]; [Liangpei Zhang, Wuhan University].
            
        

    


While satellite technology might seem distant and space-bound, its benefits can be seen everywhere.



										      
																																	Scientists from Sun Yat-sen University and their colleagues have developed an innovative framework that aligns advanced satellite data with rice growth stages to bolster paddy rice mapping accuracy. These results are expected to push the boundaries of mapping precision and contribute to global food security efforts.

Their findings were published in the Journal of Remote Sensing on July 8.

Rice is a staple grain in many countries and constitutes a significant share of the global food supply. Accurate paddy rice mapping is essential for coordinating agricultural production, ensuring food security and managing cultivation. Regions in the tropics and subtropics, such as Guangdong, China, are major rice producers. Mapping rice paddies in these areas, however, remains a challenge.

"There are two main difficulties in tropical and subtropical paddy rice mapping: the lack of high-quality optical images and differences in paddy rice planting times," said Qian Shi, a professor at the School of Geography and Planning at Sun Yat-sen University and lead author of this study.

Tropical and subtropical regions often experience cloud cover, which obscures land surface information on satellite images. Additionally, varying climate conditions and planting habits mean that rice planting times differ, complicating accurate mapping.
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                Data preprocessing and phenology matching. Credit: Journal of Remote Sensing (2024). DOI: 10.34133/remotesensing.0152
            
        

    



To overcome these obstacles, the team developed a new mapping framework using phenology matching. This technique involves aligning the growth stages of rice plants with data from Sentinel-1 and Sentinel-2 satellites to improve mapping accuracy in Guangdong.


																																						
    
     




																																			Leveraging Sentinel-1's ability to penetrate cloud cover, the researchers identified rice growth periods, or phenological periods, and gathered radar and optical data features specific to these periods from both satellites. These features were then fed into machine learning classifiers, or algorithms that categorize data.

"By matching features derived from Sentinel-1 and Sentinel-2 to specific growth stages, our classifiers significantly enhanced mapping accuracy compared to conventional methods," Shi said.

This multi-source data approach indicated a significant improvement in accuracy, ranging from 6.44% to 16.10%. These advancements were further validated through regression analysis that aligned mapped areas with statistical data.

This study also shed light on critical factors influencing rice phenology and spatial distribution in Guangdong. Thermal conditions, particularly cold severity during growth stages, emerged as primary determinants affecting rice development. The interplay of human and natural factors, including land slope and minimum temperature, also significantly influenced spatial rice patterns.

These findings provide a deeper understanding of rice ecosystem dynamics, offering valuable insights for formulating agricultural policies and underscoring the importance of integrating cutting-edge science with on-the-ground agriculture to optimize production and sustainability.

"We aim to apply this methodology to other tropical and subtropical regions, further refining accuracy and expanding insights into global rice production dynamics," Shi said.


																																																					
																				
																						More information:
												Sun, L. et al. Paddy Rice Mapping Based on Phenology Matching and Cultivation Pattern Analysis Combining Multi-Source Data in Guangdong, China, Journal of Remote Sensing (2024). DOI: 10.34133/remotesensing.0152
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Bulwark of blooms: The lily's secret armor against plant pathogens
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                Differential Accumulation of Defense-Related Metabolites in Lilium regale and Susceptible 'Siberia' Lilies Following Fusarium oxysporum Infection.
            
        

    


Fusarium wilt is a severe threat to the global cut-flower industry, particularly impacting lilies. Caused by Fusarium oxysporum, this disease results in significant economic losses due to plant decay and death. Traditional breeding methods have struggled to create resistant varieties, largely due to the complex genetic and metabolic factors involved in disease resistance. Addressing these challenges requires exploring the resistance mechanisms in wild species like Lilium regale, to identify potential pathways and genes for crop improvement.



										      
																																	Researchers at Kunming University of Science and Technology published a study on May 20, 2024, in Horticulture Research, investigating Lilium regale's resistance to Fusarium wilt.

Using a multi-omics approach, the study combined transcriptomics, proteomics, and metabolomics to decode the complex defense mechanisms in this wild lily. The research emphasizes the crucial role of phenylpropanoid metabolism in conferring resistance, with implications that could guide future breeding programs aimed at improving disease resistance in commercially important lily varieties.

The study's multi-omics analysis identified significant upregulation of phenylpropanoid metabolism-related genes and pathways in Lilium regale after Fusarium oxysporum infection. Key metabolites such as lignin, flavonoids, and hydroxycinnamic acids were found to accumulate at higher levels in resistant lilies compared to susceptible ones. These metabolites not only fortified the plant's physical barriers by enhancing cell wall composition but also exhibited direct antifungal properties, curbing the pathogen's growth and reducing its virulence.

Additionally, ethylene-responsive transcription factors (ERFs), especially LrERF4, were found to play a pivotal role in regulating these metabolic pathways. Overexpression of LrERF4 in susceptible lily varieties enhanced resistance, further emphasizing the importance of phenylpropanoid metabolism in the plant's defense strategy. This comprehensive analysis offers deeper insights into the molecular and biochemical foundations of quantitative resistance in plants, opening new pathways for breeding disease-resistant crops.


																																						
    
     




																																			Dr. Diqiu Liu, the senior researcher, emphasized the study's significance, saying, "Integrating multi-omics approaches to understand complex plant defense mechanisms is crucial. By uncovering the role of phenylpropanoid metabolism in Lilium regale's resistance to Fusarium wilt, we provide a robust foundation for future breeding programs. The discovery of key regulatory genes like LrERF4 unlocks new possibilities for developing disease-resistant varieties, with potentially transformative effects on the horticulture industry."

This study has far-reaching implications for the horticulture industry. Identifying phenylpropanoid metabolism as a key defense mechanism in Lilium regale presents a promising target for breeding disease-resistant lily varieties. Moreover, the regulatory role of LrERF4 offers opportunities to engineer crops with improved resistance to Fusarium wilt and possibly other fungal diseases. By applying these insights, breeders could develop more resilient plants, ensuring stable production and reducing losses due to disease, ultimately benefiting the global flower market.


																																																					
																				
																						More information:
												Deng, J. et al. Integrated multi-omics investigation revealed the importance of phenylpropanoid metabolism in the defense response of Lilium regale Wilson to fusarium wilt. Horticulture Research, doi.org/10.1093/hr/uhae140, academic.oup.com/hr/article/11/7/uhae140/7676813
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A new pandemic could ride in on animals we eat, study warns
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                Chris Balazs, farmer and CEO of Provenir (left), and RMIT's Professor Rajaraman Eri on an Australian farm with cattle. Credit: Ant Bragaglia, RMIT University
            
        

    


Researchers warn the animals we eat could be the gateway to a pandemic in the form of antimicrobial resistance, unleashing a wave of deadly superbugs.



										      
																																	The World Health Organization estimates that drug-resistant diseases could cause up to 10 million deaths each year by 2050.

The researchers analyzed this public health and food security challenge in the food animal industry in Southeast Asia for the International Journal of Food Science and Technology.

This challenge is relevant to Australia, which has strong political, economic and social ties with countries in the region. Australia marked 50 years of engagement with the Association of Southeast Asian Nations (ASEAN) at a special summit in Melbourne earlier this year.

Bioscientist Professor Rajaraman Eri and microbiologist Dr. Charmaine Lloyd from RMIT University in Australia and public policy expert Dr. Pushpanathan Sundram from Thailand co-wrote the journal article.

"There is a big pandemic waiting to happen in the form of antimicrobial resistance," said Eri, who is the Associate Dean of Biosciences and Food Technology at RMIT and also a veterinarian.

"We're going to face a situation in the world where will run out of antibiotics. That means we will not be able to treat infections."

Asia is a hotspot of antimicrobial resistance in animals, with Southeast Asia being an epicenter, the team says. There are more than 2.9 billion chickens, 258 million ducks, 7 million cattle, 15.4 million buffaloes, 77.5 million pigs, 13.7 million sheep and 30.6 million goats in the region, according to the Food and Agriculture Organization.


																																						
    
     




																																			"Livestock farming, mainly for smallholders, provides employment and side income, improves household dietary components and nutritional security, and provides food and economic well-being for their respective nations," said Sundram, who contributed to the research while he was at Chiang Mai University in Thailand.

The research paper highlights Southeast Asia's challenges associated with antimicrobial resistance and residue in animals, and points out the need to differentiate the two concepts.



    
    
    
        
        
    
         
             
         

          

Resistance occurs when microorganisms develop resistance to antimicrobial agents to which they are exposed.

"On the farm, the presence of antibiotics in food, soil, water run-off and animal waste can contribute to this resistance developing," said Lloyd, from RMIT's School of Science. "The overuse and misuse of antimicrobial drugs, especially for growth promotion in healthy animals, have resulted in the increased rate of resistance.

"Since resistant bacteria in animals may be transferred to humans through the food chain or by direct contact, this transmission pathway highlights the connection between human and animal health, emphasizing the need to address antimicrobial resistance in food animals."

Food animals' residues are remnants of drugs, pesticides and other chemical substances that persist in animal tissues or products after administration or exposure to these substances.


																																			"Veterinary drug residues commonly arise from overusing and improper use of antimicrobial agents, growth promoters and other veterinary drugs in animal husbandry practices," Eri said.

"Efforts in the region to regulate antimicrobial use are underway, but there's growing concern over consuming products with antimicrobial residues, which can impact human health due to the presence of antibiotic-resistant microbiota and pathogens in hosts," Sundram said.

"In Australia, we have excellent policies to take care of antimicrobial resistance, specifically, the usage of antibiotics is well regulated," Eri said.

"But that's not the case at the global level. In many countries, anybody can buy antibiotics, whether it be for human or animal use."

The team has six recommendations for policymakers in ASEAN countries to address antimicrobial resistance and residue in food animals:


	Recognize the difference between residue and resistance, to tackle the resistance challenges with the right interventions in Southeast Asia's food animals.

	Collaborate regionally and develop tailored strategies to navigate disease outbreaks, environmental concerns, residue levels and antimicrobial resistance.

	Implement country-specific awareness campaigns, robust surveillance of residues and resistance, appropriate regulations and responsible antimicrobial use, to reduce resistance risks.

	Foster international cooperation and initiatives to address resistance comprehensively, ensuring a united front against both residue and resistance.

	Strengthen public health systems and preparedness.

	Promote innovation and research in alternative antimicrobial solutions, sustainable farming practices and advanced diagnostics, to stay ahead of evolving challenges.




																																																					
																				
																						More information:
												Addressing residue and resistance in food animals: a policy imperative in Southeast Asia. International Journal of Food Science and Technology. DOI: 10.1111/ijfs.17063. ifst.onlinelibrary.wiley.com/d ... i/10.1111/ijfs.17063
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Killing giant ragweed just got harder for some Wisconsin farmers
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                Plant survival rating used for herbicide resistance classification for Ambrosia trifida response to POST herbicides. Plants exposed to glyphosate 21 DAT are shown in the picture. Credit: Pest Management Science (2024). DOI: 10.1002/ps.8349
            
        

    


When giant ragweed takes hold in a crop field, the towering weed reduces yield and sends plumes of its famously allergy-inducing pollen into the air. There are few tools available to thwart the menace, especially for farmers growing non-GMO soybeans. Now, some Wisconsin farmers are left with even fewer options.



										      
																																	Published in Pest Management Science, recent research from the University of Wisconsin-Madison and the University of Illinois Urbana-Champaign shows some giant ragweed populations in Wisconsin have evolved resistance to a crucial class of post-emergence herbicides known as protoporphyrinogen oxidase (PPO) inhibitors (Group 14 herbicides).

"It's hard to control giant ragweed with pre-emergence herbicides, in part because it's a larger seed and can emerge from greater depths. So farmers depend on post-emergence products. For folks growing non-GMO soybean, those POST products are ALS and PPO, and we already have fairly widespread ALS resistance in giant ragweed," said study co-author Pat Tranel, professor in the Department of Crop Sciences in the College of Agricultural, Consumer and Environmental Sciences (ACES) at Illinois.

"Losing PPOs means you're basically out of chemical options," he added.

The results won't surprise some Wisconsin farmers. Study co-author Rodrigo Werle, associate professor and Extension weed scientist at UW-Madison, says farmers started mentioning in 2018 that PPOs weren't working as well.

"We thought they had issues with application timing, that they were missing the ideal window for application," Werle said. "But the growers we were working with are very knowledgeable and did everything by the book. Small plants were regrowing after being sprayed, which can be a sign of resistance."


																																						
    
     




																																			The research team asked farmers to collect and send seeds from plants in affected fields.

"We evaluated fomesafen (a PPO inhibitor) at 1x and 3x the label rate, and a lot of plants survived. Then we evaluated the dose response for fomesafen and lactofen (another PPO). We determined one population had almost 30-fold resistance to fomesafen and almost four-fold resistance to lactofen," said lead study author Felipe Faleco, a doctoral student at UW-Madison.

Faleco let plants that survived the 1x rate of fomesafen grow to maturity, then collected seeds and handed them off to Tranel, who had previously determined the molecular basis of ALS and PPO resistance in common ragweed, a close relative of the giant variety.

"We sequenced the genes for the PPO target enzyme and found the same mutation that we'd seen in common ragweed," Tranel said. "There were really no other mutations, so that is likely the basis of resistance in giant ragweed, too."

Tranel's group went farther, developing a molecular tool diagnostic labs can use to detect PPO resistance, offering farmers quick answers.

The Wisconsin team also tested for resistance to acetolactate synthase (ALS) inhibitors and glyphosate, finding four populations with resistance to ALS and two populations with resistance to glyphosate. These types of resistance had already been documented in giant ragweed, but the team also found one population with resistance to both.


																																			"For us in Wisconsin, this is the first time we've documented two types of resistance in a single population in giant ragweed," Werle said. "It shows that it's not only waterhemp that is evolving multiple resistance. We also have some other weeds we have to keep an eye on."

Resistance to glyphosate affects GMO soybean growers, who turn to PPO and ALS herbicides in those cases. Similarly, non-GMO growers who can't use glyphosate rely on these chemistries. The authors say with ALS and PPO resistance--essentially, zero chemical options--more non-GMO growers may switch to GMO soybeans.

"Farmers plant non-GMO soybeans for the premiums; there's a financial reason to go that route even though weed control is more difficult," Werle said. "But if a farmer knows they're dealing with this type of resistance, that could prevent them from growing a non-GMO crop in a sustainable or a profitable way."

In addition to the potential impacts on farm management and profits, the findings matter for allergy sufferers.

"As farmers struggle with control, more ragweeds are going to escape and shed pollen," Tranel said. "So if you're living in a semi-rural area with corn and soybean fields around, it's likely there's going to be more pollen in the air."


																																																					
																				
																						More information:
												Felipe A. Faleco et al, Resistance to protoporphyrinogen oxidase inhibitors in giant ragweed (Ambrosia trifida), Pest Management Science (2024). DOI: 10.1002/ps.8349
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                Cellular transfer RNAs (tRNAs) are synthesized in the nucleus and can be modified there or in the cytosol to create "acp3U" residue. A subsequent conversion to the carboxamide functionality, by an as-yet unknown enzyme, then allows translocation into the endoplasmic reticulum (ER) lumen. Once in the ER lumen, carboxamide form of acp3U would then enable N-glycosylation. Further trafficking through the secretory pathway accompanied by N-glycan trimming and branch extensions would then produce mature sialoglycoRNAs on the cell surface. Credit: Flynn Lab
            
        

    


In a groundbreaking exploration of cell surface biology, Ryan Flynn has uncovered a surprising role for RNA outside the confines of the cell. Flynn's research, which focuses on the biology of cell surface RNA, led to the discovery that certain RNAs are chemically linked to glycans--complex carbohydrate polymers found on the cell surface.



										      
																																	In 2021, Flynn's group was the first to report that RNA can be found outside of the cell.

"What was particularly exciting about that discovery is that nucleic acids, like RNA, were traditionally thought to be confined within the cell and physically separate from glycobiology," says Flynn, Assistant Professor of Stem Cell and Regenerative Biology and Principal Investigator at Boston Children's Hospital. That discovery challenged the long-held notion that nucleic acids are restricted to the intracellular environment, revealing a previously unrecognized layer of complexity in cell surface biology.

In new research published in Cell, Flynn and colleagues have discovered the mechanism of how RNA is chemically linked to N-glycans. Before this research, only proteins and lipids were known to be conjugated to glycans. Flynn's team has now added RNA to this list, a finding with important implications for understanding cellular biology.

"Our work proves that there are actually three classes of glycoconjugates: proteins, lipids, and RNAs," he says. This discovery not only broadens the scope of known glycoconjugates but also opens new avenues for research into the functions of these glycoRNAs.


																																						
    
     




																																			The challenge of proving the existence of glycoRNAs

Despite the initial excitement surrounding Flynn's 2021 discovery, there was a significant challenge: proving that these glycoRNAs truly existed as distinct molecules. Though the team presented data consistent with the existence of glycoRNAs, there was no direct evidence of a chemical linkage between the RNA and the glycan. This left room for reasonable skepticism within the scientific community, as some questioned whether the findings could be attributed to contaminants or other artifacts.

Addressing this outstanding question was top of mind; Flynn's team has spent nearly four years working on this problem developing new techniques to establish definitive proof.

"The work that we've done over the past four years in this context was focused on developing two things," he explains. "On the technical side, we brought together a chemical approach to label the native glycoRNAs from any RNA source, and then we coupled it to a new, very sensitive style of mass spectrometry that enables RNA modification analysis."

These advancements allowed the team to identify multiple linkers--direct connections between an RNA base and a sugar--thus providing the first conclusive evidence of glycoRNAs, as reported in the new Cell paper.

Implications for cell biology and immunology

The implications of this research extend far beyond the simple identification of a new molecule. GlycoRNAs, as Flynn's team discovered, could play a role in immune system interactions.


																																			"In the 2021 paper, we found evidence that glycoRNAs can interact with immune receptors," he says. This suggests that glycoRNAs could be a crucial component in how the immune system recognizes and responds to cells, potentially influencing everything from pathogen detection to autoimmune responses.

The presence of glycoRNAs on the cell surface could also have broader implications for cell-cell communication and signaling. As Flynn elaborated, "If you're trying to develop a mechanism understanding of why someone has autoimmunity, if you don't think about the RNA on the cell surface, you'll necessarily be missing something."

Flynn's research has reshaped the field of glycobiology. Prior to this work, the idea of glycoRNAs was met with skepticism. Now, as Flynn highlighted, the most recent edition of the "Essentials of Glycobiology" reference book refers to glycoRNAs as one of the "big" questions in glycobiology.

This shift in focus reflects the growing recognition of glycoRNAs as an important study area.

"The goal of this is to stimulate more interest in glycoRNA biology and cell surface RNA biology," Flynn emphasizes. "This paper not only expands the understanding of RNA biology but has also opened up new possibilities for research into cell surface interactions and immune system function."

As the scientific community begins to explore this uncharted territory, the impact of Flynn's research will likely drive new discoveries and potentially lead to novel therapeutic strategies.

Says Flynn, "We think this is going to change the view of its glycoRNA validity because it will be the direct evidence that a lot of the chemists and the glycobiologists were waiting for."


																																																					
																				
																						More information:
												Yixuan Xie et al, The modified RNA base acp3U is an attachment site for N-glycans in glycoRNA, Cell (2024). DOI: 10.1039/D1CB00010A. www.cell.com/cell/abstract/S0092-8674(24)00838-9
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Ancient microbes linked to evolution of human immune proteins
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                A comparison of immune proteins called viperins from Asgard archaea (left) and from a group of more complex life that includes humans, called eukaryotes (right). The three-dimensional shapes (a.k.a. structures) are strikingly similar, suggesting they also function similarly. Credit: Pedro Leao
            
        

    


When you become infected with a virus, some of the first weapons your body deploys to fight it are those passed down to us from our microbial ancestors billions of years ago. According to new research from The University of Texas at Austin, two key elements of our innate immune system came from a group of microbes called Asgard archaea.



										      
																																	Specifically, viperins and argonautes, two proteins that are known to play important roles in the immune systems of all complex life--from insects to plants to humans--came from the Asgard archaea. Versions of these defense proteins are also present in bacteria, but the versions in complex life forms are most closely related to those in Asgard archaea, according to a new study published in the journal Nature Communications.

This research bolsters the idea that all complex life, called eukaryotes, arose from a symbiotic relationship between bacteria and Asgard archaea.

"It adds more support to the fact that the Asgards are our microbial ancestors," said Brett Baker, associate professor of integrative biology and marine science and senior author. "It says that not only did eukaryotes get all these rich structural proteins that we've seen before in Asgards, now it's saying that even some of the defense systems in eukaryotes came from Asgards."

The researchers identified for the first time a large arsenal of defense systems in archaea that were previously known only in bacteria.

When viperins detect foreign DNA, which might indicate a dangerous virus, they edit the DNA so that the cell can no longer make copies of the DNA, which stops the virus from spreading. When argonautes detect foreign DNA, they chop it up, also halting the virus. Additionally, in more complex organisms, argonautes can block the virus from making proteins in a process called RNA silencing.
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                A family tree of immune proteins called viperins from different organisms. Versions of viperin found in complex life forms, called eukaryotes (green), fit within the group of viperins from Asgard archaea (purple). Credit: University of Texas at Austin
            
        

    



"Viral infections are one of the evolutionary pressures that we have had since life began, and it is critical to always have some sort of defense," said Pedro Leao, now an assistant professor at Radboud University in the Netherlands and a recent postdoctoral researcher in Baker's lab. "When bacteria and archaea discovered tools that worked, they were passed down and are still part of our first line of defense."


																																						
    
     




																																			It is the shape of a protein that determines how it functions. The researchers compared proteins involved in immunity across the tree of life and found many closely related ones. Then they used an AI tool called ColabFold to predict whether ones that had similar amino acid sequences also had similar three-dimensional shapes (also known as structures).

This showed that variations of the viperin protein probably maintained the same structure and function across the tree of life. They then created a kind of family tree, or phylogeny, of these sister amino acid sequences and structures that showed evolutionary relationships.

Finally, the researchers took viperins from Asgard archaea genomes, cloned them into bacteria (so the bacteria would express the proteins), challenged the bacteria with viruses, and showed that Asgard viperins do in fact provide some protection to the modified bacteria. They survived better than bacteria without the immune proteins.

"This research highlights the integral role cellular defenses must have played from the beginning of both prokaryotic and eukaryotic life," said Emily Aguilar-Pine, a former undergraduate researcher who contributed to the project. "It also inspires questions about how our modern understanding of eukaryotic immunity can benefit from unraveling some of its most ancient origins."

"It's undeniable at this point that Asgard archaea contributed a lot to the complexity that we see in eukaryotes today," Leao said. "So why wouldn't they also be involved in the origin of the immune system? We have strong evidence now that this is true."

Other authors, all from UT, are Mary Little, Kathryn Appler, Daphne Sahaya, Kathryn Currie, Ilya Finkelstein and Valerie De Anda.
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												Pedro Leao et al, Asgard archaea defense systems and their roles in the origin of eukaryotic immunity, Nature Communications (2024). DOI: 10.1038/s41467-024-50195-2
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Survival tactics: AI-driven insights into chromatin changes for winter dormancy in axillary buds

										

    
        
            [image: Survival tactics: AI-driven insights into chromatin changes for winter dormancy in axillary buds]
             
                Scientists in Japan investigate how apple axillary buds sense environmental conditions and enhance survival under harsh circumstances. Their study analyzes changes in chromatin structures and transcription to unravel the mechanisms behind seasonal adaptation in plants. Credit: Takanori Saito from Chiba University
            
        

    


Evolution has enabled plants to survive under adverse conditions. The winter bud of a plant is a crucial structure that establishes adaptability. Depending on environmental and intrinsic conditions, buds can transition between growth and dormancy. The three dormancy phases are determined by signals triggering each phase: ecodormancy, influenced by environmental factors; paradormancy, promoted by other plant organs; and endodormancy, maintained by internal signals within the bud.



										      
																																	Paradormant buds enter endodormancy in response to changes in day length and/or low temperature in autumn, while endo-and eco-dormant phases occur in response to chilling temperatures. The transition from para- to endodormancy is a protective phenomenon for the bud. The epigenetic mechanism that triggers endodormancy is under-researched.

In a study published in Tree Physiology on June 21, 2024, Assistant Professor Takanori Saito and his colleagues explore the epigenetic modifications in chromatin structures and transcriptional changes that enable temperature recognition in "Fuji" apple axillary buds.

The results were further interpreted by deep-learning artificial intelligence (AI) models and statistical analysis. This research was co-authored by Dr. Shanshan Wang, Dr. Katsuya Ohkawa, Dr. Hitoshi Ohara, and Dr. Satoru Kondo from the Graduate School of Horticulture at Chiba University.

One of the objectives of this study was to understand differently expressed genes (DEGs) in the transition phase from para- to endodormancy. Genes related to the cellular response to hypoxia, the defense response to abscisic acid (ABA), and circadian rhythm were activated at the initial stage of bud dormancy. Further, the authors revealed that nucleosome depletion was not correlated with the transcriptional pattern.


																																						
    
     




																																			"In contrast, among the DEGs, although a nucleosome position shift in the putative promoters was observed, a difference in nucleosome occupancy between the upregulated and downregulated genes in most gene bodies was not observed during the axillary bud dormancy phase transition," explains Dr. Saito.

Cis-regulatory elements (CREs) are short DNA sequences that influence gene expression. The authors further examined the relationship between transcriptional changes and CREs using a deep-learning AI model. Elaborating on these results, Dr. Saito says, "CREs related to the cell cycle, circadian rhythm, and the TATA box were found. In particular, the importance of the circadian rhythm for downregulated genes was also concomitant with the transcriptional changes." The data further revealed that COL9 signal were possibly involved in altering CO levels to trigger bud dormancy.

While most AI-based epigenetic studies use large datasets, their model uses a small dataset. Despite this, Bayesian statistical analysis linked epigenetic changes to gene transcription involved in winter bud regulation. The AI approach from this study can enhance epigenetic analysis, particularly for non-model plants with less developed genome databases.

Dr. Saito says, "The collective results of our study using DL showed that the cold-driven circadian rhythm-based machinery in axillary bud dormancy induction is tuned by single-nucleosome oscillations."

Looking ahead, these findings can enable the development of more efficient strategies to maintain a sustainable production of crops, plants, and trees to counter the effects of global warming.


																																																					
																				
																						More information:
												Saito, T et al. Deep learning with a small dataset predicts chromatin remodelling contribution to winter dormancy of apple axillary buds, Tree Physiology (2024). DOI: 10.1093/treephys/tpae072
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From genome to grocer's aisle: Decoding the Chinese cherry for firmer fruits
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                De novo genome assembly of Prunus pseudocerasus. Credit: Horticulture Research
            
        

    


A significant milestone in horticultural genomics has been reached with the successful decoding of the tetraploid Chinese cherry genome. A recent study provides essential insights into the genetic factors that influence fruit firmness, a critical trait for enhancing the cherry's market appeal and transportation durability. By unraveling the genetic intricacies of Prunus pseudocerasus, the research paves the way for targeted breeding strategies that could improve fruit quality and expand the commercial potential of this economically important crop.



										      
																																	Chinese cherry (Prunus pseudocerasus) is highly valued for its economic and nutritional benefits, yet its soft fruit texture poses a challenge for marketability. Traditional breeding approaches have struggled to enhance this trait due to the species' complex tetraploid genome and high genetic heterozygosity.

With fruit firmness being a key quality factor, understanding its genetic basis has become a priority for breeders. These challenges highlight the need for in-depth research into the genetic mechanisms that govern fruit firmness in Chinese cherry.

A research team from Shanghai Jiao Tong University has successfully assembled the first chromosome-level, haplotype-resolved genome of the Chinese cherry cultivar "Zhuji Duanbing," as published in Horticulture Research on July 8, 2024.

Using advanced sequencing technologies like PacBio HiFi, Oxford Nanopore, and Hi-C, the study decoded the highly heterozygous genome of this tetraploid species. The findings provide crucial insights into the genetic determinants of fruit firmness, offering a valuable resource for breeding programs aimed at improving the commercial traits of Chinese cherry.

The study tackled the challenges posed by the tetraploid nature of the Chinese cherry genome, achieving a high-quality genome assembly through the use of state-of-the-art sequencing technologies. By comparing the soft-fleshed "Zhuji Duanbing" with the firmer "Heizhenzhu" sweet cherry, the research highlighted the critical role of pectin, cellulose, and hemicellulose in determining fruit texture.


																																						
    
     




																																			The softer texture of "Zhuji Duanbing" was linked to accelerated cell wall degradation during ripening, particularly within the pectin matrix. Two genes, GalAK-like and Stv1, were identified as key regulators of this process, showing significant expression differences between the two varieties. These genes, involved in pectin biosynthesis and modification, are promising targets for future genetic improvements.

The study deepens our understanding of the molecular mechanisms behind fruit firmness in Chinese cherry, providing a foundation for selective breeding aimed at enhancing this important trait.

Dr. Caixi Zhang, the study's senior author, says, "The assembly of a haplotype-resolved genome for Chinese cherry is a major advancement in horticultural genomics. Identifying the genetic factors that influence fruit firmness allows us to adopt targeted breeding strategies, essential for increasing the commercial appeal of Chinese cherry. This research not only enriches our knowledge of cherry genetics but also offers a critical tool for breeders aiming to develop firmer, more marketable varieties."

The findings from this study have significant implications for the future of Chinese cherry cultivation. By utilizing the newly identified genetic markers for fruit firmness, breeders can develop cultivars with enhanced texture, suitable for long-distance transport and global distribution.

This research lays the foundation for precision breeding in Chinese cherry, potentially boosting the crop's commercial value and ensuring its competitiveness in both domestic and international markets. The techniques and insights from this study can also be applied to other fruit crops, aiding in the genetic improvement of firmness and other quality traits.


																																																					
																				
																						More information:
												Haplotype-resolved genome assembly for tetraploid Chinese cherry (Prunus pseudocerasus) offers insights into fruit firmness, Horticulture Research (2024). DOI: 10.1093/hr/uhae142
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Vernicia montana's genome unearths new breeding horizons
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                Comparative genomics of the Euphorbiaceae. Credit: Horticulture Research
            
        

    


A study has unveiled the genetic blueprint of Vernicia montana, a plant renowned for its high-value tung oil and ornamental beauty. The research decodes its chromosome-level genome, providing unparalleled insights into its evolution and setting the stage for advanced molecular breeding and sex identification methods. This discovery is poised to revolutionize agricultural practices, ensuring sustainable production and genetic enhancement of this economically vital species.



										      
																																	Commonly known as the tung oil tree, Vernicia montana plays a critical role in producing high-quality tung oil. However, breeding efforts have been hindered by the lack of genomic data, especially in early sex identification.

Distinguishing male from female trees early is essential for optimizing breeding, as female trees yield significantly more oil. Addressing these challenges, the study highlights the urgent need for a genomic-based method to accurately and rapidly identify sex in V. montana.

Conducted by researchers from the Central South University of Forestry and Technology and published in Horticulture Research on May 18, 2024, this study bridges the genomic information gap for Vernicia montana. It presents a high-quality chromosome-level reference genome of a male tree, laying a robust foundation for future molecular breeding research. The study also identifies a sex-linked insertion-deletion (InDel) marker, offering a precise tool for determining the gender of V. montana, marking a significant leap forward for breeding programs.

The genome assembly of Vernicia montana reveals crucial insights into its evolutionary history and genetic traits. Researchers have pinpointed genes linked to stress resistance and flavonoid synthesis, vital to the species' adaptability. A key discovery is a sex-linked InDel marker on chromosome 2, which reliably distinguishes male from female trees.


																																						
    
     




																																			This marker, homozygous in males and heterozygous in females, suggests a possible ZW sex-determination system. Its availability enables early sex identification in breeding programs, streamlining the selection of high-yielding female trees. This innovation is set to significantly boost the productivity and sustainability of tung oil cultivation through optimized breeding strategies.

Dr. Lin Zhang, the senior author, underscored the significance of the findings, saying, "The identification of a reliable molecular marker for sex determination in Vernicia montana marks a major milestone for breeding programs. This breakthrough not only speeds up the selection process for high-yielding female trees but also deepens our understanding of the genetic mechanisms behind sex determination in dioecious plants."

The implications of this study extend far beyond breeding. Early and accurate sex identification in Vernicia montana will refine breeding strategies, leading to higher oil yields and better resource allocation. Moreover, the insights into stress resistance genetics will drive the development of more resilient varieties, enhancing the long-term sustainability and profitability of V. montana cultivation.


																																																					
																				
																						More information:
												Genome assembly and resequencing shed light on evolution, population selection, and sex identification in Vernicia montana, Horticulture Research (2024). DOI: 10.1093/hr/uhae141
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      Technology

      Tech Xplore internet news portal provides the latest news on electronics, technology, and engineering.


      
        Redox-active metal-organic framework developed for Li batteries in freezing conditions
        The Korea Institute of Energy Research (KIER) has developed a redox-active metal-organic hybrid electrode material (SKIER-5) for Li batteries that remains stable in cold conditions as low as minus 20 degrees Celsius. By addressing the limitations of graphite as an anode material of conventional Li batteries under freezing conditions, SKIER-5 has the potential to be a superior alternative. This novel material can be used in Li batteries for a variety of applications, including electric vehicles, d...

      

      
        Flexible nanogenerator with enhanced power density could one day rival the power of solar panels
        Your early morning run could soon help harvest enough electricity to power your wearable devices, thanks to a new nanotechnology developed at the University of Surrey.

      

      
        Cosplay and queues at Germany gamers gathering
        Armor-clad warriors mixed with cosplaying Super Marios and monster hunters on Thursday, as gamers braved hours of queuing at the sector's biggest trade show, Gamescom in Germany's Cologne.

      

      
        How software developers feel about AI reshaping their work--and what this tells the rest of us
        The narrative around the infiltration of artificial intelligence (AI) into our professional lives is often tinged with fear. Can a computer do what I do faster and more cheaply? Will my skills become obsolete? What if a robot takes my job?

      

      
        Computer vision researchers develop bilateral reference framework for high-resolution dichotomous image segmentation
        A research team has developed a computer vision technique that can perform dichotomous image segmentation, high-resolution salient object detection, and concealed object detection in the same framework. Their novel bilateral reference framework (BiRefNet) is able to capture tiny-pixel features and holds potential for a wide range of practical computer vision applications.

      

      
        China leans into using AI--even as the US leads in developing it
        In the competitive arena of global technology, China's ambitions in artificial intelligence stand out--not just for their scale but for their distinct strategic approach.

      

      
        New method allows AI to learn indefinitely
        A team of AI researchers and computer scientists at the University of Alberta has found that current artificial networks used with deep-learning systems lose their ability to learn during extended training on new data. In their study, reported in the journal Nature, the group found a way to overcome these problems with plasticity in both supervised and reinforcement learning AI systems, allowing them to continue to learn.

      

      
        Australia's privacy regulator dropped its case against 'troubling' facial recognition company Clearview AI. Now what?
        The office of the Australian Information Commissioner announced this week it would be taking no further action against facial recognition company Clearview AI. This marked a significant victory for one of the most controversial technology companies in the world.

      

      
        Governments can learn from Silicon Valley as they tackle AI and data science
        A new study from the Oxford Internet Institute (part of the University of Oxford) and the London School of Economics examines how governments have gradually adopted Silicon Valley's way of working.

      

      
        Self-improving AI method increases 3D-printing efficiency
        An artificial intelligence algorithm can allow researchers to more efficiently use 3D printing to manufacture intricate structures.

      

      
        Scientists invent a hot-emitter transistor for future high-performance, low-power, multifunctional devices
        Transistors, the building blocks of integrated circuits, face growing challenges as their size decreases. Developing transistors that use novel operating principles has become crucial to enhancing circuit performance.

      

      
        Improving workplace safety: The Bilateral Back Extensor Exosuit
        In an innovative leap forward for workplace safety, a research team at Seoul National University has developed the Bilateral Back Extensor Exosuit (BBEX), a robotic back-support device designed to prevent spinal injuries and assist workers in heavy lifting tasks.

      

      
        Designing the ideal soft gripper for diverse functionalities
        Robotic automation has become a game-changer in addressing labor shortages. While traditional rigid grippers have effectively automated various routine tasks, boosting efficiency and productivity in industries that deal with objects of well-defined specifications, they fall short in sectors like the food industry, where delicate objects of varying sizes and shapes need to be handled. In these cases, a more specialized type of gripper is required.

      

      
        Chinese internet giant Baidu posts flat revenue as consumption slumps
        Chinese internet giant Baidu posted flat second-quarter revenue on Thursday, as an uncertain economic outlook in the country weighs on household consumption.

      

      
        Health department now notifying Floridians whose information was stolen, leaked
        The Florida Department of Health is sending notices out to people whose personal and health information was stolen by hackers and released on the dark web last month.

      

      
        South Korean pet care goes high-tech with AI diagnostics
        When five-year-old goldendoodle Mozzi started walking "unnaturally," his concerned owner rushed him to the vet in South Korea, where the problem was diagnosed not by humans but by AI.

      

      
        A robot's attempt to get a sample of the melted fuel at Japan's damaged nuclear reactor is suspended
        An attempt to use an extendable robot to remove a fragment of melted fuel from a wrecked reactor at Japan's tsunami-hit Fukushima Daiichi nuclear power plant was suspended Thursday due to a technical issue.

      

      
        Microsoft tweaks how it logs cloud revenue
        Microsoft on Wednesday lowered its cloud computing unit revenue forecast in a bookkeeping move, shifting money to its "productivity" software business.

      

      
        Microsoft seeks to win over new players at gamer gathering
        Microsoft held its biggest video game stand ever at the sector trade show Gamescom in Germany on Wednesday, aiming to win over players after several rocky months of studio closures and rising fees.

      

      
        California announces new deal with tech to fund journalism, AI research
        California will be the first U.S. state to direct millions of dollars from taxpayer money and tech companies to help pay for journalism and AI research under a new deal announced Wednesday.

      

      
        Protecting connected, self-driving vehicles from hackers
        Emerging self-driving vehicle networks that collaborate and communicate with each other or infrastructure to make decisions are vulnerable to data fabrication attacks, according to a University of Michigan-led study that also outlines preventive measures for fleet operators.

      

      
        Shape-shifting robot inspired by insect swarms and tree roots is teaching itself to mark contamination zones
        West Virginia University roboticists are working on an alternative path to robot autonomy in Loopy, a "multicellular robot" composed of a ring of individual interconnected robot cells.

      

      
        New technology extracts lithium from brines inexpensively and sustainably
        A new technology can extract lithium from brines at an estimated cost of under 40% that of today's dominant extraction method, and at just a fourth of lithium's current market price. The new technology would also be much more reliable and sustainable in its use of water, chemicals, and land than today's technology, according to a study published in Matter by Stanford University researchers.

      

      
        Dormant capacity reserve in lithium-ion batteries detected
        Lithium iron phosphate is one of the most important materials for batteries in electric cars, stationary energy storage systems and tools. It has a long service life, is comparatively inexpensive and does not tend to spontaneously combust. Energy density is also making progress. However, experts are still puzzled as to why lithium iron phosphate batteries undercut their theoretical electricity storage capacity by up to 25% in practice.

      

      
        Survey reveals high media usage but low confidence in AI among adult Australians
        A new national survey has found that most adult Australians use different types of digital media regularly, yet their overall confidence in their digital media abilities remains quite low, showing very little change since 2021.
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Redox-active metal-organic framework developed for Li batteries in freezing conditions
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                SKIER-5 developed through the oxidation reaction of trianthrene and nickel ions (from left to right trianthrene, nickel, SKIER-5). Credit: Korea Institute Of Energy Research
            
        

    


The Korea Institute of Energy Research (KIER) has developed a redox-active metal-organic hybrid electrode material (SKIER-5) for Li batteries that remains stable in cold conditions as low as minus 20 degrees Celsius. By addressing the limitations of graphite as an anode material of conventional Li batteries under freezing conditions, SKIER-5 has the potential to be a superior alternative. This novel material can be used in Li batteries for a variety of applications, including electric vehicles, drones, and ultra-small electronic devices, even at low temperatures.


                                        
                                              
                                        
                                                                                                                                    Currently, graphite is the conventional material used for anodes in lithium-ion batteries due to its thermodynamic stability and low cost. However, batteries with graphite anodes have significant drawbacks: their storage capacity sharply decreases at subzero temperatures, and dendrites can form on the anode surface during charging. This can lead to thermal runaway and potential explosions.

A research team led by Dr. Jungjoon Yoo, Dr. Kanghoon Yim, and Dr. Hyunuk Kim at KIER has developed a redox-active conductive metal-organic framework called "SKIER-5." This framework is assembled from a trianthrene-based organic ligand and nickel ions. SKIER-5 exhibited a discharge capacity five times higher than that of graphite in subzero environments.

SKIER-5 anode achieved a discharge capacity of 440 mAh/g, surpassing the 375 mAh/g of a graphite electrode at room temperature. Notably, after 1,600 charge-discharge cycles, the capacity increased by approximately 1.5 times (600 mAh/g). This is an exceptional result, as discharge capacity typically decreases with repeated charge-discharge cycles.
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                Testing the developed anode. Credit: Korea Institute Of Energy Research
            
        

    



The research team confirmed the redox mechanism of SKIER-5 using high flux X-ray analysis at the Pohang Accelerator Laboratory. Unlike graphite, SKIER-5, which includes nickel ions and heteroatoms (N, F, S)-based organic ligands, interacts with Li ions to trigger redox reactions involving electron transfer. This process allows for increased electron storage, leading to a higher discharge capacity.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Notably, SKIER-5 achieved a discharge capacity of 150 mAh/g, which is five times higher than that of graphite at minus 20 degrees Celsius. This enhanced performance is attributed to SKIER-5's lower minimum energy threshold for initiating chemical reactions compared to graphite. Consequently, SKIER-5 maintains stable performance in low-temperature environments where reaction rate typically decreases.

The operating principle of SKIER-5 was validated using first-principles calculations based on quantum chemistry. The research team first determined the crystalline structure of SKIER-5, which was consistent with X-ray structural analysis, and predicted lithium adsorption sites to predict the material's theoretical capacity and reaction voltage via calculation. The predicted values closely matched the experimental results, confirming the origin of the excellent performance of SKIER-5's as a Li battery anode.


                                                                                                                                                                            
                                        											
																								More information:
												Yogendra Kumar et al, Redox-active conductive metal-organic framework with high lithium capacities at low temperatures, Journal of Materials Chemistry A (2024). DOI: 10.1039/D4TA01779J
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Flexible nanogenerator with enhanced power density could one day rival the power of solar panels
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Your early morning run could soon help harvest enough electricity to power your wearable devices, thanks to a new nanotechnology developed at the University of Surrey.


                                        
                                              
                                        
                                                                                                                                    Surrey's Advanced Technology Institute (ATI) has developed highly energy-efficient, flexible nanogenerators, which demonstrate a 140-fold increase in power density when compared to conventional nanogenerators. ATI researchers believe that this development could pave the way for nano-devices that are as efficient as today's solar cells.

The findings are published in the journal Nano Energy.

Surrey's devices can convert small amounts of everyday mechanical energy, like motion, into a significantly higher amount of electrical power, similar to how an amplifier boosts sound in an electronic system. For instance, if a traditional nanogenerator produces 10 milliwatts of power, this new technology could increase that output to over 1,000 milliwatts, making it suitable for energy harvesting in various everyday applications.

ATI's nanogenerator works like a relay team--instead of one electrode (the runner) passing energy (charge) by itself. Each runner collects a baton (charge), adds more and then passes all batons to the next runner, boosting the overall energy that is collected in a process called the charge regeneration effect.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Lead author of the study from the University of Surrey, Md Delowar Hussain, said, "The dream of nanogenerators is to capture and use energy from everyday movements, like your morning run, mechanical vibrations, ocean waves or opening a door.

"The key innovation with our nanogenerator is that we've fine-tuned the technology with 34 tiny energy collectors using a laser technique that can be scaled up for manufacture to increase energy efficiency further.

"What's really exciting is that our little device with high energy harvesting density could one day rival the power of solar panels and could be used to run anything from self-powered sensors to smart home systems that run without ever needing a battery change."

The device is a triboelectric nanogenerator (TENG)--a device that can capture and turn the energy from simple, everyday movements into electricity. They work by using materials that become electrically charged when they come into contact and then separate--similar to when you rub a balloon on your hair, and it sticks due to static electricity.

Dr. Bhaskar Dudem, co-author of the study from the University of Surrey, said, "We are soon going to launch a company focused on self-powered, non-invasive health care sensors using triboelectric technology. Innovations like these will enable us to drive new spin-out activities in sustainable health tech, improve sensitivity, and emphasize industrial scalability."


                                                                                                                                            Professor Ravi Silva, co-author of the study and Director of the Advanced Technology Institute at the University of Surrey, said, "With the ever-increasing technology around us, it is predicted that we will have over 50 billion Internet of Things (IoT) devices in the next few years that will need energy to be powered.

"Local green energy solutions are needed, and this could be a convenient wireless technology that harnesses energy from any mechanical movements to power small devices. It offers an opportunity for the scientific and engineering community to find innovative and sustainable solutions to global challenges."

"We are incredibly excited about the potential of these nanogenerators to transform how we think about energy. You could also imagine these devices being used in IoT-based self-powered smart systems like autonomous wireless operations, security monitoring, and smart home systems, or even for supporting dementia patients, an area in which the University of Surrey has great expertise."
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												Md Delowar Hussain et al, Exploring charge regeneration effect in interdigitated array electrodes-based TENGs for a more than 100-fold enhanced power density, Nano Energy (2024). DOI: 10.1016/j.nanoen.2024.110112
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Armor-clad warriors mixed with cosplaying Super Marios and monster hunters on Thursday, as gamers braved hours of queuing at the sector's biggest trade show, Gamescom in Germany's Cologne.


                                        
                                              
                                        
                                                                                                                                    "We'll have to run," said Mark Nass, a 20-year-old German who queued from 6:30 am outside the glass and steel Koelnmesse convention center.

Nass was among many aiming to be first in line to play "Monster Hunter Wilds", one of the most popular games at the annual Gamescom gathering.

The event serves as a celebration for fans, who get sneak peaks at new releases and chats with developers while spending time with like-minded folk.

But it is also a massive deal for the industry.

Although Microsoft is dominating this year's event, hundreds of smaller companies are battling for a share of the attention.

'A bit like Cannes'

Marina Diez from German independent studio BTF was showing off the game "The Berlin Apartment".

"We're showcasing it in a big event for the first time, before releasing the next year," she told AFP.

She said getting opinions from players at the conference was vital to feed into the game design.

The stakes are getting higher for smaller studios, who rely on making deals with publishers to get their games out into the world.
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But publishers are also struggling as major financial backers shift their focus to AI and other sectors.

Thousands have been laid off and many studios have shut down.

Gamescom gives creators a chance to do deals and secure vital funding.

"It's a bit like the Cannes Film Festival in terms of business," said David Rabineau, director of the Parisian independent studio Homo Ludens.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Mario vs. Poppy

Crowds swelled on the conference floor during Thursday, the first day the public were allowed into the event, which runs until Sunday.

Shouts and applause erupted periodically from behind high partitions separating the stands from the alleyways, as attendees got to see trailers and snippets of gameplay.

Long queues formed in front of the "Assassin's Creed Shadows" stand to get these invaluable titbits.

At other stands, attendees were able to play new games--some that have not been released yet.
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Waiting patiently in the queue for "Dragon Ball: Sparking! ZERO", 25-year-old German Lars was decked out in a red cap, blue overalls and a fake mustache.

"Everyone likes Mario! I like him because I used to play it when I was a kid," he said.

But at an event expected to attract 370,000 attendees, some players were inevitably going to miss out on their number one game.

"I hoped to play 'Monster Hunter Wilds' but it was already full," said Ype, a 28-year-old Dutchman decked out as Poppy from "League of Legends", with pointed ears, blue face and two-meter-long hammer.

But he was not going to let that disappointment deter him.

"It's cool to discover new games and meet people," he said, before heading elsewhere to test the latest "Warhammer" release.
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The narrative around the infiltration of artificial intelligence (AI) into our professional lives is often tinged with fear. Can a computer do what I do faster and more cheaply? Will my skills become obsolete? What if a robot takes my job?


                                        
                                              
                                        
                                                                                                                                    Software programmers are at the forefront of facing up to this fear. AI assistants that write code are not science fiction but becoming an established part of software development practices. While AI may not completely replace human-coded software, its growing capabilities are undoubtedly reshaping how software is written and used.

We carried out a research project to find out how software developers really felt about AI coming for their jobs. What we found was surprising: programmers' worries about this technology were accompanied by excitement.

We focused our research on GitHub Copilot, an emerging AI for software programming. We collected data from Twitter (now X): 107,111 tweets that included both "GitHub" and "Copilot" keywords between July 2 2021 and June 1 2022.

After filtering and cleansing the data, we analyzed 16,130 relevant tweets by 10,301 software programmers. We identified the emotions that were being expressed, and explored how these emotional responses changed over time.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Discovering potential

Initially, we found developers grappling with a mix of fear and skepticism. However, as the programmers explored the tool's capabilities, a fascinating shift occurred. Excitement emerged.

Programmers discovered the potential for AI to automate tedious tasks like writing repetitive code blocks or fixing minor bugs. This freed them up to focus on more creative and challenging aspects of programming, leading to a sense of achievement and a newfound appreciation for this AI "code buddy."

This inner conflict is not unique to programmers. It's a window into how we all might react to intelligent automation in our workplaces.

As AI continues to evolve, we need to not just consider the technical capabilities of the machines, but also the human element--how we feel about working alongside them. The journey from fear and skepticism to seeing AI as a tool that can boost our skills is a process driven by emotions.

This is important for employers looking to introduce AI into their work systems. By understanding the emotional journey of their employees, managers can anticipate initial resistance and tailor their approach. This might involve phased introductions, training programs, and clear communication about the benefits of the technology.

Our study also highlights the importance of experimentation. The more that knowledge workers played around with AI tools, the better they understood their value and how they can be integrated into their workflow. This fosters a culture of innovation and continuous learning within the organization.

Our research suggests AI tools such as GitHub Copilot can be powerful educational aids. By integrating them into training programs, organizations and educational institutions could equip novice programmers with valuable skills and insights.


                                                                                                                                            Part of working life

It's not just software developers who are seeing AI become a part of their daily working lives. AI has been rapidly infiltrating the professional realm. Doctors diagnosing illnesses, lawyers crafting legal arguments, and academics pushing the boundaries of research are all on the cusp of a major shift in how they approach their daily tasks.

If you have been feeling worried about the infiltration of AI into your working life, try seeing it as a tool that can boost your skills and expertise.

If you're an accountant, you might be able to automate tedious paperwork with AI, freeing time up for complex financial analysis. Or you might be a designer who could use AI to generate a variety of possible design ideas, before refining them with your creative vision.

This dynamic interaction between human and AI is key. The next time you hear about AI in the workplace, think "enhancement" not "replacement." The rise of the hybrid worker--a person working in tandem with AI--is upon us, and it can be an exciting prospect. The future of work might not be humans vs. machines, but collaboration between human and AI.
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Computer vision researchers develop bilateral reference framework for high-resolution dichotomous image segmentation

                                        by                                         Tsinghua University Press                                    
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                Visual comparison between the results of our proposed BiRefNet and the latest state-of-the-art methods (e.g., IS-Net and UDUN) for high-resolution dichotomous image segmentation (DIS). Details of segmentation are zoomed in for better display. Credit: CAAI Artificial Intelligence Research (2024). DOI: 10.26599/AIR.2024.9150038
            
        

    


A research team has developed a computer vision technique that can perform dichotomous image segmentation, high-resolution salient object detection, and concealed object detection in the same framework. Their novel bilateral reference framework (BiRefNet) is able to capture tiny-pixel features and holds potential for a wide range of practical computer vision applications.


                                        
                                              
                                        
                                                                                                                                    The work is published in the journal CAAI Artificial Intelligence Research.

In computer vision research, image segmentation technology involves separating digital images into meaningful parts. Through this process, images are easier to analyze. As high-resolution image acquisition has advanced, scientists are now able to achieve highly precise object segmentation.

This new technology is called high-resolution dichotomous image segmentation (DIS), and companies such as Samsung, Adobe, and Disney are now using it. However, current strategies used in DIS are not sufficient to capture the very finest features. To meet these existing challenges in high-resolution DIS, the research team has developed a bilateral reference module.

The team achieved high-resolution DIS with high accuracy through their BiRefNet. "With the proposed bilateral reference module, BiRefNet shows much higher precision on high-resolution images, especially those with fine details. Our BiRefNet is, so far, the best open-source and commercially available model for foreground object extraction," said Deng-Ping Fan, a professor at Nankai University.

The team's novel progressive bilateral reference network BiRefNet handles the high-resolution DIS task with separate localization and reconstruction modules. For the localization module, they extracted hierarchical features from the vision transformer backbone, which are then combined and squeezed. For the reconstruction module, they further designed the inward and outward references as bilateral references, in which the source image and the gradient map are fed into the decoder at different stages.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Instead of resizing the original images to lower-resolution versions to ensure consistency with decoding features at each stage, they kept the original resolution for intact detail features in inward reference and adaptively cropped them into patches for compatibility with decoding features.

Their BiRefNet provides a simple yet strong baseline that performs high-quality DIS. Its inward reference with source image guidance fills in the mission information in the fine parts and its outward reference with gradient supervision allows it to focus more on regions with richer details.

Because of its extremely accurate segmentation results, BiRefNet has many useful applications. It can be employed in scenarios that common segmentation models cannot handle. For instance, it can accurately find cracks in walls, help maintain them, and determine when to repair them. It can also achieve highly accurate extraction of objects with fine grids and dense holes.

BiRefNet has already been widely used in the computer vision community. It has been integrated into the web app ComfyUI system as the so far best image matting node for better stable-diffusion-based image synthesis. BiRefNet is also widely used for human or portrait segmentation in both images and videos.

Looking ahead, the team plans to extend BiRefNet to more related tasks, including DIS, high-resolution salient object detection, camouflaged object detection, portrait segmentation, and prompt-guided object extraction. The team has already provided well-trained models for most of the aforementioned tasks.

They are also working to adapt BiRefNet to a more lightweight architecture for faster inference on high-resolution images and easier deployment on edge devices. "We have already provided BiRefNet in different parameter magnitudes, some of which have achieved 30 frames per second on images in 1024 x 1024 resolution," said Fan.

"The ultimate goal is to keep our BiRefNet as the best open-source model for a series of related tasks, such as foreground object extraction, image matting, and portrait segmentation, making it strong, free, and open-source forever for everyone," said Fan.
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In the competitive arena of global technology, China's ambitions in artificial intelligence stand out--not just for their scale but for their distinct strategic approach.


                                        
                                              
                                        
                                                                                                                                    In 2017, the Chinese Communist Party declared its intent to surpass the United States to become the world leader in AI by 2030. This plan, however, is less about pioneering novel technologies and more about strategically adapting existing ones to serve state economic, political and social objectives.

While both China and the United States are actively pursuing AI technologies, their approaches differ significantly. The U.S. has traditionally led in fundamental AI research and innovation, with institutions such as Massachusetts Institute of Technology and Stanford and tech giants such as Google and Microsoft driving breakthroughs in machine learning. This innovation-first approach contrasts with China's focus on adaptation and application of existing technologies for specific state objectives.

The United States' AI development is primarily driven by a decentralized network of academic institutions, private companies and government agencies, often with competing interests and a focus on commercial applications. In contrast, China's AI strategy is more centralized and state directed, with a clear focus on supporting government initiatives such as social control and economic planning.


                                                                                                        
    
        
        
        
    

                                                                                                                                            AI for ideological control

At the heart of China's AI strategy lies its effort to embed the technology in the machinery of the government's ideological control. A prime example is the Xue Xi chatbot developed by researchers at China's top-ranked university, Tsinghua University. Unlike Western AI models designed to foster open-ended dialogue, Xue Xi was trained in part on "Xi Jinping Thought" to indoctrinate users--likely initially to be party members in government--with Communist Party ideology.



    
    
    
        
        
    
         
             
         

        China's large language model chatbots are a step ahead of the likes of ChatGPT in one respect: political censorship.
  

This isn't just a singular initiative but part of a broader trend. AI-driven surveillance systems, like the facial recognition technology deployed across the Xinjiang region of China, enable the government to maintain tight control over the area's minority Muslim Uyghur population.

These technologies are not groundbreaking. They build on existing innovations but are finely tuned to serve the Communist Party's efforts to maintain social order and prevent dissent. China's AI prowess comes not by creating the newest technology but by mastering and deploying AI in ways that align with its ideological imperatives.


                                                                                                                                            AI for economic control

China's AI strategy is also deeply intertwined with its economic ambitions. Faced with slowing growth, the Communist Party views technology as the essential tool for pulling the country out of its economic slowdown. This is particularly evident in sectors such as manufacturing and logistics, where AI is used to drive efficiencies and maintain China's competitive edge in global supply chains. For example, companies such as online retail giant Alibaba have developed AI-driven logistics platforms that optimize delivery routes and manage warehouse operations, ensuring that China remains the factory of the world.

Additionally, China's social credit system, which rates citizens on their civic and financial behavior, represents a significant strategic initiative where AI plays an increasingly crucial role. China's system is designed to monitor and influence citizen behavior on a massive scale. Although AI is not yet fully implemented across the entire social credit system, it is being integrated to track and analyze vast amounts of data, such as financial transactions, online interactions and social relationships in real time.

This data is then used to assign scores that can affect various aspects of life, from loan approvals to travel permissions. As AI becomes increasingly embedded in the system, it is likely, I believe, to further reinforce state control and ensure societal compliance, prioritizing government oversight over personal autonomy.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Strategic exports

On the international stage, China is exporting its AI technologies to expand its influence, particularly in developing nations. Through the Belt and Road Initiative, Chinese tech giants such as Huawei and ZTE are providing AI-driven surveillance systems to governments in Africa, Southeast Asia and Latin America. These systems, often framed as tools for improving public safety, are part of a larger strategy to export China's governance model.

For instance, in Zimbabwe, Chinese firms have helped implement a nationwide facial recognition system under the guise of combating crime. Political activists in Zimbabwe fear that technology is being used to monitor political opponents and activists, mirroring its use in China. By exporting AI technologies that are tightly integrated with state control, China is not only expanding its market share but also promoting its authoritarian model as a viable alternative to Western democracy.


                                                                                                                                            AI for strategic military advantage

China's military ambitions are also tightly linked to its AI strategy. The People's Liberation Army, China's military, is investing heavily in AI-driven autonomous systems, including drones and robotic platforms. These technologies are not necessarily the most advanced in the world, but China is adapting them to fit its strategic needs.

China is developing AI systems to support its naval operations in the South China Sea, a region of significant geopolitical tension. China is deploying autonomous submarines and surveillance drones to monitor and potentially disrupt foreign military activities in the region. This strategic use of AI in military applications highlights China's focus on using existing technologies to achieve specific geopolitical objectives, rather than seeking innovation for its own sake.


    
    
    
        
        
    
         
             
         

        China and the U.S. are racing to develop - and deploy - AI-powered military drones.
  


Calculated strategy

China's approach to AI is a calculated strategy of adaptation and application, rather than raw innovation. By mastering the use of existing technologies and aligning them with state objectives, China is not only bolstering its domestic control but also reshaping global power dynamics.

Whether through ideological indoctrination, economic control, strategic exports or military advancements, China's AI playbook is a powerful reminder that in the realm of technology, how tools are used can be just as transformative as the tools themselves.
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New method allows AI to learn indefinitely

                                        by Bob Yirka                                                                                , Tech Xplore
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                Plasticity loss in Continual ImageNet. Credit: Nature (2024). DOI: 10.1038/s41586-024-07711-7
            
        

    


A team of AI researchers and computer scientists at the University of Alberta has found that current artificial networks used with deep-learning systems lose their ability to learn during extended training on new data. In their study, reported in the journal Nature, the group found a way to overcome these problems with plasticity in both supervised and reinforcement learning AI systems, allowing them to continue to learn.


                                        
                                              
                                        
                                                                                    Over the past few years, AI systems have become mainstream. Among them are large language models (LLMs), which produce seemingly intelligent responses from chatbots. But one thing they all lack is the ability to continue learning as they are in use, a drawback that prevents them from growing more accurate as they are used more. They also are unable to grow any more intelligent by training on new datasets.

The researchers tested the ability of conventional neural networks to continue learning after training on their original datasets and found what they describe as catastrophic forgetting, in which a system loses the ability to carry out a task it was able to do after being trained on new material.

They note that this outcome is logical, considering LLMs were designed to be sequential learning systems and learn by training on fixed data sets. During testing, the research team found that the systems also lose their ability to learn altogether if trained sequentially on multiple tasks--a feature they describe as loss of plasticity. But they also found a way to fix the problem--by resetting the weights that have been previously associated with nodes on the network.

With artificial neural networks, weights are used by nodes as a measure of their strength--weights can gain or lose strength via signals sent between them, which in turn are impacted by results of mathematical calculations. As a weight increases, the importance of the information it conveys increases.

The researchers suggest that reinitializing the weights between training sessions, using the same methods that were used to initialize the system, should allow for maintaining plasticity in the system and for it to continue learning on additional training datasets.
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The office of the Australian Information Commissioner announced this week it would be taking no further action against facial recognition company Clearview AI. This marked a significant victory for one of the most controversial technology companies in the world.


                                        
                                              
                                        
                                                                                                                                    In 2021, Australia's privacy regulator ruled Clearview AI broke privacy laws for scraping millions of photographs from social media sites such as Facebook and using them to train its facial recognition tool. It ordered the company to stop collecting images and delete the ones it had already had.

However, there was no evidence Clearview AI followed this order. And earlier this year, media reports suggested the company was still going about its business as usual in Australia and collecting more images of citizens.

Given this, why did the privacy regulator suddenly stop pursuing Clearview AI? What does this mean for the broader fight to protect peoples' privacy in the age of big tech? And how might the law be changed to give the regulator a greater chance at reining in companies like Clearview AI?

A long-running fight

Clearview AI is a facial recognition tool trained on more than 50 billion photographs scraped from social media websites such as Facebook and Twitter, as well as the wider web in general.

The company behind it was established in 2017 by an Australian citizen, Hoan Ton-That, who is now based in the United States. The site claims the tool is 99% accurate in identifying the individual in any given photo.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Earlier this month, Ton-That told Inc.Australia he expects the company's growth in the United States to rapidly accelerate.

"There will be more of these bigger enterprise deals, especially with the federal government. Plus, there are 18,000 state and local agencies in law enforcement and government alone. This could be a billion-plus or two billion dollar annual recurring revenue company."

The tool was initially offered to police authorities for trial in countries such as the US, United Kingdom and Australia. War-torn Ukraine also used Clearview AI to recognize Russian soldiers who participated in the invasion to Ukraine.

But the technology quickly sparked controversy--and legal pushback.

In 2022, the UK privacy watchdog fined Cleaview AI A$14.5 million for violating its privacy laws. However, the decision was later overruled, because UK authorities did not have authority to issue fines to a foreign company.

France, Italy, Greece and other countries in the European Union also each issued Clearview AI with $33 million or larger fines. They imposed further penalties when the company did not comply with legal orders.

In the US, the company faced a class action, which was settled in June. The settlement allowed it to continue selling this tool to US law enforcement agencies but not to the private sector.

In Australia, the privacy regulator ruled in 2021 that Clearview AI violated the country's privacy laws by collecting images of Australians without their consent. It ordered the company to cease collecting the images and delete the collected ones within 90 days. However, it did not issue a fine.

So far, there is no evidence Clearview AI complied with the office of the Australian Information Commissioner's order and it is reportedly still collecting images of Australians.


                                                                                                                                            A lack of enforcement power--and resources

Yesterday Privacy commissioner Carly Kind described the practices of Clearview AI as "troubling". However she also said,

"Considering all the relevant factors, I am not satisfied that further action is warranted in the particular case of Clearview AI at this time."

This is a disappointing decision.

Under the Privacy Act, when an organization does not comply with a decision, the regulator can commence enforcement proceedings in court. However, in this case it chose not to do so.

The lack of further action against Clearview AI confirms the weakness of current privacy laws in Australia. In contrast to other countries, significant penalties for breach of privacy laws in Australia are very rare.

The decision also underscores the regulator's lack of enforcement powers under current privacy laws.

Compounding this is the lack of resources at the regulator's disposal to investigate multiple large cases. Its investigation into Bunnings and Kmart for their use of facial recognition technology has been pending for more than two years.

What can be done?

There is some hope the forthcoming privacy law reforms in Australia will both strengthen the Australian privacy law and provide more enforcement powers to the privacy regulator.


                                                                                                        
    
        
        
        
    

                                                                                                                                            However, it is questionable whether general privacy law will be sufficient to adequately regulate facial recognition technologies.

Australian experts have instead called for special rules for high risk technologies. For example, former Australian human rights commissioner Ed Santow has proposed a model law to regulate facial recognition technologies.

Other countries have already started developing special rules for facial recognition tools. The recently adopted Artificial Intelligence Act in the European Union prohibits certain uses of this technology, and sets strict rules around its development.

However, research shows many countries around the world are still struggling to establish appropriate regulations for facial recognition systems.

The Australian government should seriously consider specific actions to both prevent companies such as Clearview AI from using personal data of Australians for the development of such technologies--and introduce clear rules about when facial recognition can be used, and when it cannot.
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Governments can learn from Silicon Valley as they tackle AI and data science
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A new study from the Oxford Internet Institute (part of the University of Oxford) and the London School of Economics examines how governments have gradually adopted Silicon Valley's way of working.


                                        
                                              
                                        
                                                                                                                                    This shift offers valuable lessons as the new UK Labor government looks to embrace AI and data science in public services. However, the study also highlights ongoing challenges, such as outdated IT systems, reliance on conservative tech providers, and the dominance of big tech companies.

The study, titled "The Political Economy of Digital Government: How Silicon Valley Firms Drove the Adoption of Data-Science and Artificial Intelligence in Public Management," was published in the journal Public Money & Management.

It shows how governments in the U.S., U.K., and Australia were slow to modernize public services due to their dependence on traditional large-scale computer firms, known as "systems integrators." Public officials also hesitated to adopt Silicon Valley methods, which held back progress for decades. The study suggests that to better harness AI, the public sector must avoid repeating these past mistakes.

Professor Helen Margetts from the Oxford Internet Institute explains, "Our research looks at how government contracts for information systems have evolved over time. For years, public officials, working with highly traditional global tech firms, mistakenly believed that Silicon Valley's methods didn't apply to the public sector.

"But this mindset has now changed, driven by the growth of massive platform companies, the adoption of Silicon Valley technologies like cloud computing and AI, and the realization that these companies are often better at cybersecurity and managing sensitive information."


                                                                                                        
    
        
        
        
    

                                                                                                                                            The rise of Silicon Valley technologies and cloud services has reduced the influence of traditional systems integrators, embedding these new tools across government departments.

Patrick Dunleavy, Emeritus Professor of Political Science and Public Policy at the London School of Economics, adds, "Over the next decade, Silicon Valley and platform companies' technologies will shape how governments handle data-intensive tasks. Digital managers within the government will play a crucial role in either speeding up or slowing down cultural change and in developing the expertise needed to manage diverse technology contracts."

While these technologies offer significant benefits for improving public services and the online experience of citizens, the researchers urge government officials to proceed carefully and ensure that these firms are held accountable.

Professor Margetts concludes, "A major challenge for the new government will be building the expertise and capacity needed to fully leverage AI and address the challenges it brings. They'll also need to effectively manage their relationships with both traditional tech providers and Silicon Valley giants while regulating the technology market. Our research offers valuable insights to help them learn from past mistakes."
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Self-improving AI method increases 3D-printing efficiency
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                Flow-chart schematic of multi-objectiveBO assisted 3D-printing of presurgical organs models with three input parameters in tangent with four output parameters. Credit: Advanced Materials Technologies (2024). DOI: 10.1002/admt.202400037
            
        

    


An artificial intelligence algorithm can allow researchers to more efficiently use 3D printing to manufacture intricate structures.


                                        
                                              
                                        
                                                                                                                                    The Washington State University study, published in the journal Advanced Materials Technologies, could allow for more seamless use of 3D printing for complex designs in everything from artificial organs to flexible electronics and wearable biosensors. As part of the study, the algorithm learned to identify, and then print, the best versions of kidney and prostate organ models, printing out 60 continually improving versions.

"You can optimize the results, saving time, cost and labor," said Kaiyan Qiu, co-corresponding author on the paper and Berry Assistant Professor in the WSU School of Mechanical and Materials Engineering.

The use of 3D printing has been growing in recent years, allowing industrial engineers to quickly convert customized designs on a computer to a wide range of products--including wearable devices, batteries and aerospace parts.

But for engineers, trying to develop the correct settings for their printing projects is cumbersome and inefficient. Engineers have to decide on materials, the printer configuration and the dispensing pressure of the nozzle, for instance--all of which affect the final product.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "The sheer number of potential combinations is overwhelming, and each trial costs time and money," said Jana Doppa, co-corresponding author and Huie-Rogers Endowed Chair Associate Professor of Computer Science at WSU.

Qiu has done research for several years in developing complex, lifelike 3D-printed models of human organs. They can be used, for instance, in training surgeons or evaluating implant devices, but the models have to include the mechanical and physical properties of the real-life organ, including veins, arteries, channels and other detailed structures.

Qiu, Doppa, and their students used an AI technique called Bayesian Optimization to train and find the optimized 3D-printing settings. Once it was trained, the researchers were able to optimize three different objectives for their organ models--the geometry precision of the model, its weight or how porous it is and the printing time. Porosity of the organ model is important for surgery practice, for instance, because the model's mechanical properties can change depending on its density.

"It's hard to balance all the objectives, but we were able to strike a favorable balance and achieve the best possible printing of a quality object, regardless of the printing type or material shape," said co-first author Eric Chen, a WSU visiting student working in Qiu's group in the School of Mechanical and Materials Engineering.

Alaleh Ahmadian, co-first author and WSU graduate student in the School of Electrical Engineering and Computer Science, added that the researchers were able to look at all the objectives in a balanced manner for favorable results and that the project benefited from its interdisciplinary perspective.

"It is very rewarding to work on interdisciplinary research by performing physical lab experiments to create real world impact," she said.

The researchers first trained the computer program to print out a surgical rehearsal model of a prostate. Because the algorithm is broadly generalizable, they could easily change it with small tunings to print out a kidney model.

"That means that this method can be used to manufacture other more complicated biomedical devices, and even [be extended] to other fields," said Qiu.


                                                                                                                                                                            
                                        											
																								More information:
												Eric S. Chen et al, Machine Learning Enabled Design and Optimization for 3D-Printing of High-Fidelity Presurgical Organ Models, Advanced Materials Technologies (2024). DOI: 10.1002/admt.202400037
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Scientists invent a hot-emitter transistor for future high-performance, low-power, multifunctional devices

									    

    
        
            [image: Chinese scientists invent a hot-emitter transistor]
             
                A hot-emitter transistor based on stimulated emission of heated carriers. Credit: IMR
            
        

    


Transistors, the building blocks of integrated circuits, face growing challenges as their size decreases. Developing transistors that use novel operating principles has become crucial to enhancing circuit performance.


                                        
                                              
                                        
                                                                                                                                    Hot carrier transistors, which utilize the excess kinetic energy of carriers, have the potential to improve the speed and functionality of transistors. However, their performance has been limited by how hot carriers have traditionally been generated.

A team of researchers led by Prof. Liu Chi, Prof. Sun Dongming, and Prof. CHeng Huiming from the Institute of Metal Research (IMR) of the Chinese Academy of Sciences has proposed a novel hot carrier generation mechanism called stimulated emission of heated carriers (SEHC).

The team has also developed an innovative hot-emitter transistor (HOET), achieving an ultralow sub-threshold swing of less than 1 mV/dec and a peak-to-valley current ratio exceeding 100. The study provides a prototype of a low power, multifunctional device for the post-Moore era.

This work was published in Nature.

Low-dimensional materials like graphene, due to their atomic thickness, excellent electrical and optical properties, and perfect surface without defects, can easily form hetero-structures with other materials. This creates a variety of energy band combinations, offering new possibilities for developing novel hot carrier transistors.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Researchers at IMR developed a hot-emitter transistor using a combination of graphene and germanium, leading to an innovative mechanism for hot carrier generation. This new transistor is composed of two coupled graphene/germanium Schottky junctions.
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                Carrier stimulated emission in hot-emitter transistor. Credit: IMR
            
        

    



During operation, germanium injects high-energy carriers into the graphene base, which then diffuse to the emitter, triggering a substantial current increase due to the preheated carriers there. This designs sub-threshold swing of less than 1 mV/dec surpasses the conventional Boltzmann limit of 60 mV/dec.

Meanwhile, this transistor also shows a peak-to-valley current ratio exceeding 100 at room temperature. The potential for multi-valued logic computing has further been demonstrated based on these characteristics.

"This work opens a new realm in transistor research, adding a valuable member to the family of hot carrier transistors and showing broad prospects for their application in future high-performance, low-power, multifunctional devices," said Liu.
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												Chi Liu et al, A hot-emitter transistor based on stimulated emission of heated carriers, Nature (2024). DOI: 10.1038/s41586-024-07785-3
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Improving workplace safety: The Bilateral Back Extensor Exosuit

                                        by                                         Seoul National University College of Engineering                                    
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                Multi-directional back support and motion assist mechanism of the BBEX. Credit: Science Robotics
            
        

    


In an innovative leap forward for workplace safety, a research team at Seoul National University has developed the Bilateral Back Extensor Exosuit (BBEX), a robotic back-support device designed to prevent spinal injuries and assist workers in heavy lifting tasks.


                                        
                                              
                                        
                                                                                                                                    The BBEX, introduced in a study published in Science Robotics, promises to address the shortcomings of existing back-support devices by providing multidimensional assistance and comprehensive safety validation. The paper is titled "Bilateral Back Extensor Exosuit for Multidimensional Assistance and Prevention of Spinal Injuries."

Lower back injuries from heavy or repetitive lifting are a major concern in various industries, leading to significant physical and economic impacts. Traditional back-support devices have attempted to mitigate these risks, but they often fall short, especially in scenarios requiring asymmetric lifting, which is common in many workplace settings.

The BBEX stands out by closely mimicking the biomechanics of the human spine and back extensor muscles, providing effective support in multiple directions.

The design of the BBEX is inspired by the anatomical structure of the human spine and the erector spinae muscles. It features a multi-degree-of-freedom (DoF) architecture with serially connected linear actuators, allowing it to move naturally with the spine and provide targeted assistance.

This intricate design ensures that the device can offer comprehensive support during both symmetric and asymmetric lifting tasks, effectively reducing muscle fatigue and mechanical loading on spinal joints.
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                Design of the BBEX worn on a human user (left) and demonstration of weight lifting using the actual prototype (right). Credit: Seoul National University College of Engineering
            
        

    



The research team conducted extensive experiments with eleven healthy male participants to validate the efficacy and safety of the BBEX. Participants performed lifting tasks while wearing the device, and the results were promising. The BBEX successfully provided multidimensional force assistance, reduced muscle fatigue in the back extensor muscles, and decreased compression forces on spinal joints. These findings suggest that the BBEX could significantly lower the risk of lower back injuries in demanding work environments.

By seamlessly integrating functionality inspired by human biomechanics with a focus on safety, the BBEX offers a groundbreaking solution to a persistent workplace challenge. The device not only enhances the ability of workers to perform heavy lifting tasks but also prioritizes their long-term health and safety.

As industries continue to seek ways to improve worker safety and productivity, the BBEX represents a significant step forward in the development of effective and reliable back-support technologies.
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												Jae In Kim et al, Bilateral Back Extensor Exosuit for multidimensional assistance and prevention of spinal injuries, Science Robotics (2024). DOI: 10.1126/scirobotics.adk6717
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Designing the ideal soft gripper for diverse functionalities
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                RoboSoft Layouts: (A) Layout of RoboSoft 2021 with four tasks of lifting a heavy, smooth-skinned fruit - watermelon, handling a small, delicate fruit - berry, picking up a coin on a hard surface, inserting the coin into the coin slot; (B) Gripper used in RoboSoft 2021 consisting of active palm for aperture control, suction cup for increased payload capacity and nails at fingertips for flat items; (C) Layout of RoboSoft 2022 for sorting items in Subspace A to Subspace B with three tasks of picking of three objects (grape, coke can, marshmallow) from Subspace A and placing them in a collecting basket in Subspace B; picking of two plant pots from Subspace A and placing them on two shelves in Subspace B; picking a wine bottle from Subspace A and pouring a dram of liquid into the glass in Subspace B along with picking up the glass and placing it on a coaster after safely placing the bottle back on the table; (D) Gripper used in RoboSoft 2022 consisting of 3D printed rigid palm with fixed aperture to avoid vibrations and spillage while handling wine and a suction cup for stable grasps; (E) Layout of RoboSoft 2023 with the task of assembling two food trays by picking the food items on shelves and bottle of orange juice from a source table to specific containers on the trays kept on an assembly table; (F) Gripper used in RoboSoft 2023 consisting of smaller fingers and active palm for fitting into limited shelf space, sensors integrated at finger tips for force control and slip detection and a hook shaped nail for scooping noodles. Credit: SUTD
            
        

    


Robotic automation has become a game-changer in addressing labor shortages. While traditional rigid grippers have effectively automated various routine tasks, boosting efficiency and productivity in industries that deal with objects of well-defined specifications, they fall short in sectors like the food industry, where delicate objects of varying sizes and shapes need to be handled. In these cases, a more specialized type of gripper is required.


                                        
                                              
                                        
                                                                                                                                    "Bioinspired soft robotics seeks to develop technologies that draw inspiration from nature and leverage advanced materials and fabrication processes," said Dr. Pablo Valdivia y Alvarado, Associate Professor at the Singapore University of Technology and Design (SUTD).

Soft grippers inspired by the natural dexterity and control of human hands are particularly well-suited to the food industry. They can adapt to objects of varying sizes and shapes while distributing forces more evenly, making them ideal for handling delicate items.

Various competitions are organized to test and challenge the capabilities of soft grippers in performing real-world tasks. A leading event in this field is the annual IEEE RoboSoft Manipulation Competition, where Associate Professor Valdivia y Alvarado and his team secured the grand prize in both 2022 and 2023.

In their paper "Applications of a vacuum-actuated multi-material hybrid soft gripper: lessons learnt from RoboSoft manipulation challenge" published in Frontiers in Robotics and AI, they share valuable insights and lessons from their participation in these competitions.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The group's baseline gripper design was pivotal, providing a solid foundation for subsequent refinements. Given that certain competition details were often disclosed at the last minute, versatility was essential. The team chose a three-finger gripper design, capable of adapting to a wide variety of shapes and grasping modes.

In crafting the prototype, Assoc Prof Valdivia y Alvarado and his group prioritized materials that were durable, resistant to wear and tear, food- and skin-safe, and highly elastic, ensuring the gripper could effortlessly conform to different objects. Rather than using the more common positive pressure-based actuation, the team opted for vacuum actuation to avoid the inherent risk of pressure overload associated with positive pressure systems.

The team's vacuum-actuated hybrid soft gripper was designed with two key components: soft composite fingers and a palm. The fingers, inspired by human anatomy, featured stiff wedges covered in a soft, thin skin. When activated by vacuum, the skin collapses, causing the fingers to bend and grasp objects. The palm, similarly designed, enhanced the gripper's weight capacity and control.

This robust baseline design allowed for additional features and capabilities in later iterations. Associate Professor Valdivia y Alvarado highlighted the gripper's wide grasping potential compared to other soft grippers.

The team further enhanced the design by adding a suction cup to increase payload capacity and a curved nail that functions as a hook. This adaptability to specific competition challenges was crucial to their success in the RoboSoft competitions.


                                                                                                                                            When reflecting on key lessons from the experience, Associate Professor Valdivia y Alvarado emphasized the importance of foresight and versatility.

He stressed the value of opting for simpler, more efficient solutions over complex engineering that may slow down processing time. Additionally, he highlighted the need for a versatile and modular design, allowing for regular updates as competition details emerged. Adaptability was crucial.

The RoboSoft competition scenarios, grounded in real-world applications, demonstrated the potential of the team's vacuum-actuated hybrid soft gripper for tasks such as food handling, high-mix packaging, waste segregation, and urban farming. With two technology commercialization grants already secured, the team is advancing product development and pilot testing.

This project exemplifies SUTD's approach of integrating design and technology in research. The gripper, which earned the prestigious Iron A' Design Award, was designed to accommodate diverse functionalities across various industries.

Associate Professor Valdivia y Alvarado noted that their methodology of incorporating constant industry feedback ensures that research remains relevant, facilitating the transition from lab prototypes to commercial products ready for end users.


                                                                                                                                                                            
                                        											
																								More information:
												Saikrishna Dontu et al, Applications of a vacuum-actuated multi-material hybrid soft gripper: lessons learnt from RoboSoft manipulation challenge, Frontiers in Robotics and AI (2024). DOI: 10.3389/frobt.2024.1356692
																								
																								

																							

                                        											
										                                            
                                                                                                                        
                                        
                                        
                                            
                                                Citation:
                                                Designing the ideal soft gripper for diverse functionalities (2024, August 22)
                                                retrieved 22 August 2024
                                                from https://techxplore.com/news/2024-08-ideal-soft-gripper-diverse-functionalities.html
                                            

                                            
                                            This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
                                            part may be reproduced without the written permission. The content is provided for information purposes only.
                                            

                                        

                                        
									

								



This article was downloaded by calibre from https://techxplore.com/news/2024-08-ideal-soft-gripper-diverse-functionalities.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



Chinese internet giant Baidu posts flat revenue as consumption slumps

                                                                                                                    

                                    
									    

    
        
            [image: baidu]
             
                Credit: Unsplash/CC0 Public Domain
            
        

    


 Chinese internet giant Baidu posted flat second-quarter revenue on Thursday, as an uncertain economic outlook in the country weighs on household consumption.


                                        
                                              
                                        
                                                                                    Baidu, which operates China's top search engine, derives a large part of its sales from advertising -- a sector vulnerable to slumps in personal and business spending.

Its second-quarter revenue was 33.93 billion yuan ($4.67 billion), remaining level year-on-year, according to a filing with the Hong Kong Stock Exchange.

The latest figure compares to the 34.06 billion yuan posted in the same period of 2023.

Net profit during the second quarter stood at 5.5 billion yuan ($770 million), the statement added, up five percent year-on-year.

Beijing-based Baidu is a leading player in China's artificial intelligence sector, with its chatbot Ernie serving as the local rival to ChatGPT, which is blocked in the country.

The firm also has a strong presence in the field of autonomous driving, operating fleets of driverless taxis in designated zones of several cities, including Beijing.

Baidu faces stiff competition from fellow Chinese internet giants, such as Tencent, operator of "super-app" WeChat, and ByteDance, creator of TikTok and its local version Douyin.

Attempting to gain a strategic edge and diversify its revenue, Baidu has floated bolstering its position in the highly lucrative livestreaming sector.

But in January, Baidu abandoned a colossal proposed investment of $3.6 billion that would have seen it acquire video platform YY Live, partly blaming the U-turn on its inability to obtain government approval.
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Health department now notifying Floridians whose information was stolen, leaked

                                        by Lawrence Mower, Tampa Bay Times                                                                                                                    
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The Florida Department of Health is sending notices out to people whose personal and health information was stolen by hackers and released on the dark web last month.


                                        
                                              
                                        
                                                                                    Floridians are being notified by mail if they were a victim of the cyberattack, and the state is offering them free credit monitoring and identity theft protection services, the department wrote in a public notice Wednesday.

In June, the international hacker group RansomHub stole at least 20,000 department files that included some Floridians' most sensitive information: HIV test results, signed medical release forms, detailed insurance data, workers' compensation records and COVID-19 diagnoses.

The group demanded payment from the state to recover the files, but the state has a policy against paying ransoms. In July, the group posted the files on the dark web. The department did not say how many people were victims.

The incident, one of the worst cyberattacks in the state's history, also caused the state's online system for issuing birth and death certificates to go offline for weeks.

The attack occurred June 26 and was discovered the same day, the department said.

Some of the sensitive information released included patient names, dates of birth, Social Security numbers, bank and credit card information, driver's license and military identification numbers, patients' prescriptions, insurance claim information and passwords, the department said.

The Times/Herald viewed some of the files posted on the dark web and found that many were detailed test results labeled as coming from the Department of Health's Bureau of Public Health Laboratories. The department has labs in Jacksonville, Tampa and Miami that conduct tests for health departments and hospitals, including for infectious diseases such as HIV, hepatitis and COVID-19.

Most records viewed by the Times/Herald involved patients and hospitals in Broward County. Most were dated 2023 and 2024.

The Department of Health oversees the county's health departments and reports to Florida Surgeon General Joseph Ladapo, who was chosen by Gov. Ron DeSantis.
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                Mozzi, a goldendoodle, sits near X-ray results processed through 'X Caliber', AI-powered software that is helping veterinarians make quicker diagnoses.
            
        

    


When five-year-old goldendoodle Mozzi started walking "unnaturally," his concerned owner rushed him to the vet in South Korea, where the problem was diagnosed not by humans but by AI.


                                        
                                              
                                        
                                                                                                                                    South Korea, a global leader in the production of chips that power generative AI, has been quick to embrace novel uses of the technology.

One such application, "X Caliber," is helping vets pinpoint X-ray abnormalities in seconds, making diagnostics both quicker and easier to explain.

The AI reading of Mozzi's X-rays showed the curly-haired goldendoodle had a 22 percent chance of knee dislocation. While not an emergency, his condition needed careful management to head off surgery.

"I wouldn't have understood the results if I didn't look at the numbers," said Mo Jae-hyun, Mozzi's owner, adding that the AI program helped him understand his pet's woes.

"Of course, I trust my vet, but looking at the results myself, it seems more credible."

The software's developer, South Korean telecom provider SK Telecom, said X Caliber has a disease detection rate of up to 86 percent.

Vets say it has transformed their ability to diagnose.

"Dogs with heart disease, for example, tend to have enlarged hearts. We use a method called VHS (vertebral heart size), which used to require measuring one by one, manually," Oh I-se, CEO of Sky Animal Medical Group, told AFP.

But now AI can reveal the result in 15 seconds, so it is "much more convenient," Oh said.
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                Oh I-se (L), veterinarian and CEO of Sky Animal Medical Group, X-rays Mozzi with an assistant before using the 'X Caliber' software to help pinpoint abnormalities.
            
        

    





                                                                                                        
    
        
        
        
    

                                                                                                                                            Global aims

SK Telecom considers X Caliber "the beginning of AI health care," said Joo Ye-seul, manager of the software's global team. "We plan further expansion into additional domains based on this."

The service is already available in the United States, Australia and some Southeast Asian countries.

In Indonesia, veterinary hospital owner Kristanya Oen says X Caliber is helping to overcome a lack of expertise and trained staff.

"There is a shortage of radiologists in Indonesian animal hospitals and it is not easy to receive radiology education in Indonesia, so we needed X Caliber to help with our diagnostics," Oen told AFP.

SK Telecom is part of the same conglomerate as SK Hynix, which launched the first high-bandwidth memory chips--cutting-edge semiconductors that enable faster data processing and the more complex tasks of generative AI.

While many experts are questioning the payoff of lavish AI investments following a recent fall in technology stocks, the conglomerate's CEO Chey Tae-won remains committed.

SK Group must "think fiercely about next-generation products," he told employees this month.

In June, SK Group announced plans to invest 80 trillion won ($60 billion) in AI chips, services and data centres.
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                An AI reading of Mozzi's X-rays showed the goldendoodle had a knee condition that needed careful management.
            
        

    




Pet nation

In South Korea, where more and more people are turning to "pet parenthood" instead of having children, it is not necessarily surprising that AI health care would begin with animals.


                                                                                                                                            In a country with one of the world's lowest birth rates, pet ownership has roughly doubled in the last decade, official figures show.

One in four households now have at least one furry friend, and last year more strollers were sold for pets than for human babies on popular e-commerce platform, Gmarket.

The pet care industry was worth an estimated eight trillion won ($6 billion) in 2022, a fourfold increase compared with five years earlier.

The government aims to double the industry's value by 2027 and is helping support pet food and health care businesses through various loans and tax incentives.

Jumping on the trend, South Korean companies are working on new ways of integrating AI into pet care, including "smart toilets" for early detection of urinary diseases and "smart leashes" that monitor pulse and body temperature.

"Devices that can monitor mild to severe diseases in the daily life of pets are expected to expand," said Kim Soo-kyung, a senior manager at the Economic Research Institute in KPMG Korea.
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A robot's attempt to get a sample of the melted fuel at Japan's damaged nuclear reactor is suspended

                                        by Mari Yamaguchi                                                                                                                    
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                This photo provided by the Tokyo Electric Power Company Holdings shows what they call a "Telesco-style" extendable pipe robot on July 10, 2024. Credit: TEPCO via AP
            
        

    


An attempt to use an extendable robot to remove a fragment of melted fuel from a wrecked reactor at Japan's tsunami-hit Fukushima Daiichi nuclear power plant was suspended Thursday due to a technical issue.


                                        
                                              
                                        
                                                                                                                                    The collection of a tiny sample of the debris inside the Unit 2 reactor's primary containment vessel would start the fuel debris removal phase, the most challenging part of the decades-long decommissioning of the plant where three reactors were destroyed in the March 11, 2011, magnitude 9.0 earthquake and tsunami disaster.

The work was stopped when workers noticed that five 1.5-meter (5-foot) pipes used to maneuver the robot were placed in the wrong order and could not be corrected within the time limit for their radiation exposure, the plant operator Tokyo Electric Power Company Holdings said.

The pipes were to be used to push the robot inside and pull it back out when it finished. Once inside the vessel, the robot is operated remotely from a safer location.

The robot can extend up to about 22 meters (72 feet) to reach its target area to collect a fragment from the surface of the melted fuel mound using a device equipped with tongs that hang from the tip of the robot.

The mission to obtain the fragment and return with it is to last two weeks. TEPCO said a new start date is undecided.
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                    A device to remove debris from a reactor at the damaged Fukushima Nuclear power plant demonstrates to pinch a stone, as revealed in Kobe, western Japan, May 28, 2024. Credit: Kyodo News via AP
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                    A device to remove debris from a reactor at the damaged Fukushima Nuclear power plant is revealed in Kobe, western Japan, May 28, 2024. Credit: Kyodo News via AP
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                    This aerial photo shows the damaged Fukushima Nuclear power plant, sitting in coastal towns of Okuma and Futaba, northeastern Japan, Feb. 11, 2024. Credit: Kyodo News via AP
                
            

        

    

"It seems to me a basic mistake," TEPCO spokesperson Kenichi Takahara said of the pipe setup problem. He said officials are investigating and the retrieval mission will resume only after they find the cause and have preventive measures "so a problem like this should never be repeated."

TEPCO President Tomoaki Kobayakawa said the priority was safety rather than rushing the process.

The goal of the operation was to bring back less than 3 grams (0.1 ounce) of an estimated 880 tons of fatally radioactive molten fuel. The small sample will provide key data to develop future decommissioning methods and necessary technology and robots, experts say.

Better understanding of the melted fuel debris is key to decommissioning the three wrecked reactors and the entire plant.

The government and TEPCO are sticking to a 30 to 40-year cleanup target set soon after the meltdown, despite criticism it is unrealistic. No specific plans for the full removal of the melted fuel debris or its storage have been decided.
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Microsoft tweaks how it logs cloud revenue
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                Credit: Pixabay/CC0 Public Domain
            
        

    


 Microsoft on Wednesday lowered its cloud computing unit revenue forecast in a bookkeeping move, shifting money to its "productivity" software business.


                                        
                                              
                                        
                                                                                                                                    The accounting change comes as investors are wary about whether the billions Microsoft and tech rivals are spending on artificial intelligence will help or hurt bottom lines.

Contacted by AFP, Microsoft said the change is intended to more closely align earnings reports with how the company operates when it comes to cloud services tied to its business computing unit.

In an update to investors, the tech giant said that it now expects Intelligent Cloud revenue to be between $23.80 billion and $24.10 billion in the current quarter, which runs from July through September.

This was compared with its prior expectations of $28.6 billion and $28.9 billion.

The revenue forecast for the "productivity and business" unit was raised to roughly $28 billion from $20.3 billion to $20.6 billion.

This division notably includes subscriptions to Microsoft 365 office software such as Word and Excel and a growing number of generative AI tools.

The accounting change also resulted in lowered revenue expectations at the personal computing unit.

The Intelligent Cloud business is one of Microsoft's fastest growing and most profitable segments, generating significant revenue from the rapid adoption of Azure and other cloud services.

It competes primarily with cloud platforms like Amazon Web Services, Google Cloud, and IBM Cloud, which are all offering generative AI services to attract customers and juice revenues.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Microsoft is among the major contenders in the race to build out artificial intelligence systems, pouring billions of dollars into the technology in the hope it will pay off.

The company founded by Bill Gates is keen to monetize generative AI, having moved the fastest to implement it across all its products, and having invested $13 billion into OpenAI, the start-up stalwart behind ChatGPT.

After the revenue update, shares in Microsoft were essentially flat in after-hours trading.

Microsoft last month reported strong quarterly earnings but saw its shares slip on figures showing its crucial cloud computing unit did not grow as strongly as expected.

Money brought in from cloud computing has driven blockbuster earnings quarter after quarter, and a hint that stellar growth may be slowing was enough to give investors pause.

arp-gc/aha
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                Microsoft announced that the new versions of its consoles including the Xbox Series X will be available from October 15.
            
        

    


Microsoft held its biggest video game stand ever at the sector trade show Gamescom in Germany on Wednesday, aiming to win over players after several rocky months of studio closures and rising fees.


                                        
                                              
                                        
                                                                                                                                    "We run a business. And it's definitely true inside of Microsoft, the bar is really high for us in terms of delivery that we have to give back to the company," Xbox chief Phil Spencer said during a live event at the show.

"There is a lot of pressure on the industry. It's been growing for a long time and now people are looking for ways to grow," he added, defending the US giant's strategy.

Microsoft took fans by surprise on Tuesday when announcing that its year-end blockbuster "Indiana Jones and the Great Circle", initially meant to be an exclusive for its Xbox console, would also be made available on rival Sony's PlayStation 5 in spring 2025.

The decision follows a shift that began in February with four of its games being made available to rival consoles, marking a strategic turning point to attract players to Xbox with exclusive titles.

The move is aimed at increasing the profitability of its games amid flagging console sales.

'Big bet'

After completing in October the $69 billion takeover of gaming publisher Activision Blizzard, maker of gaming hits such as "Call of Duty" and "Candy Crush", Microsoft has faced a series of hurdles.

The takeover resulted in cuts of 1,900 jobs in January.

Then in May, Microsoft closed four studios of publisher Bethesda, which it acquired in 2020 as part of a $7.5 billion investment.

The announcement of the upcoming release of "Call of Duty: Black Ops 6", the first in the series to be available on Microsoft's platform Game Pass, coincided with an increase in service fees.

At the end of February, the service had about 34 million users, far short of its goal of reaching 100 million clients by 2030.

The move to release Call of Duty on Game Pass is Microsoft "pushing all of their chips in", said Mat Piscatella, an analyst for market research firm Circana. "This is their big bet."

Call of Duty's performance on the platform will determine the future of the formula and its viability, he said.

"I think it's evolving as the subscription market hasn't grown at the rate that some have expected," Piscatella said.

Microsoft also announced Wednesday that the new versions of its consoles unveiled in June, which include the Xbox Series X without a Blu-ray player, will be available from October 15.
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California announces new deal with tech to fund journalism, AI research

                                        by Tran Nguyen                                                                                                                    
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                The dome is photographed at the California State Capitol on Monday, Aug. 5, 2024, in Sacramento, Calif. Credit: AP Photo/Juliana Yamada, File
            
        

    


California will be the first U.S. state to direct millions of dollars from taxpayer money and tech companies to help pay for journalism and AI research under a new deal announced Wednesday.


                                        
                                              
                                        
                                                                                                                                    Under the first-in-the-nation agreement, the state and tech companies would collectively pay roughly $250 million over five years to support California-based news organization and create an AI research program. The initiatives are set to kick in in 2025 with $100 million the first year, and the majority of the money would go to news organizations, said Democratic Assemblymember Buffy Wicks, who brokered the deal.

"This agreement represents a major breakthrough in ensuring the survival of newsrooms and bolstering local journalism across California--leveraging substantial tech industry resources without imposing new taxes on Californians," Gov. Gavin Newsom said in a statement. "The deal not only provides funding to support hundreds of new journalists but helps rebuild a robust and dynamic California press corps for years to come, reinforcing the vital role of journalism in our democracy."

Wicks' office didn't immediately answer questions about specifics on how much funding would come from the state, which news organizations would be eligible and how much money would go to the AI research program.

The deal effectively marks the end of a yearlong fight between tech giants and lawmakers over Wicks' proposal to require companies like Google, Facebook and Microsoft to pay a certain percentage of advertising revenue to media companies for linking to their content.

The bill, modelled after a legislation in Canada aiming at providing financial help to local news organizations, faced intense backlash from the tech industry, which launched ads over the summer to attack the bill. Google also tried to pressure lawmakers to drop the bill by temporarily removing news websites from some people's search results in April.
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                Assemblywoman Buffy Wicks, D-Oakland, smiles after measure that would force Big Tech companies to pay media outlets for using their news content was approved by the Assembly at the Capitol in Sacramento, Calif., Thursday, June 1, 2023. Credit: AP Photo/Rich Pedroncelli, File
            
        

    



"This partnership represents a cross-sector commitment to supporting a free and vibrant press, empowering local news outlets up and down the state to continue in their essential work," Wicks said in a statement. "This is just the beginning."

California has tried different ways to stop the loss of journalism jobs, which have been disappearing rapidly as legacy media companies have struggled to profit in the digital age. More than 2,500 newspapers have closed in the U.S. since 2005, according to Northwestern University's Medill School of Journalism. California has lost more than 100 news organizations in the past decade, according to Wicks' office.


                                                                                                        
    
        
        
        
    

                                                                                                                                            The Wednesday agreement is supported by California News Publishers Association, which represents more than 700 news organizations, Google's corporate parent Alphabet and OpenAI. But journalists, including those in Media Guild of the West, slammed the deal and said it would hurt California news organizations.

State Sen. Steve Glazer, who authored a bill to provide news organizations a tax credit for hiring full-time journalists, said the agreement "seriously undercuts our work toward a long term solution to rescue independent journalism."

State Senate President Pro Tempore Mike McGuire also said the deal doesn't go far enough to address the dire situation in California.

"Newsrooms have been hollowed out across this state while tech platforms have seen multi-billion dollar profits," he said in a statement. "We have concerns that this proposal lacks sufficient funding for newspapers and local media, and doesn't fully address the inequities facing the industry."
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Protecting connected, self-driving vehicles from hackers
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                This Lincoln MKZ is an open connected and automated vehicle for academic and industry testing at Mcity, a world-class proving ground for advanced mobility vehicles operated by University of Michigan's Mobility Transformation Center. Credit: Joseph Xu, Michigan Engineering
            
        

    


Emerging self-driving vehicle networks that collaborate and communicate with each other or infrastructure to make decisions are vulnerable to data fabrication attacks, according to a University of Michigan-led study that also outlines preventive measures for fleet operators.


                                        
                                              
                                        
                                                                                                                                    The researchers presented the work recently at the 33rd USENIX Security Symposium in Philadelphia. The paper is published on the arXiv preprint server.

Although this network of collaboration and communication known as vehicle-to-everything or V2X is not yet out on the roads, many countries support the development of the technology and have begun small-scale testing. The U.S. Department of Transportation recently released a V2X deployment plan to guide implementation of the technology as it progresses.

"Collaborative perception allows connected and autonomous vehicles to 'see' more than they could on their own by leveraging the collective sensing power and data insights of a network of vehicles, but this power comes with serious security risks," said Z. Morley Mao, a professor of computer science and engineering at U-M and senior author of the study.

Sharing information among vehicles creates an opportunity for hackers to introduce fake objects or remove real objects from perception data, which could lead vehicles to brake hard or crash.

"Understanding and countering attacks is a key step forward in not only advancing connected and autonomous vehicle security but also protecting passengers and other drivers," said Qingzhao Zhang, a doctoral student in computer science and engineering at U-M and lead author of the study.


                                                                                                        
    
        
        
        
    

                                                                                                                                            While prior studies focused on individual sensor security or simpler collaboration models, this study introduced sophisticated, real-time attacks tested both in rigorous virtual simulations and real-world scenarios at U-M's Mcity Test Facility, a proving ground for connected and automated vehicles and technologies.

To understand security vulnerabilities, the researchers administered falsified LiDAR-based 3D sensor data that appears realistic to the system but contains malicious modifications via physical access to the hardware and software system. They used zero-delay attack scheduling, a high-risk cyber attack that uses precise timing to introduce malicious data without lag or delay.

In virtual simulated scenarios, the attacks were highly effective with success rates at 86%. On-road attacks on three vehicles in the Mcity environment triggered collisions and hard brakes.

The countermeasure system, called Collaborative Anomaly Detection, leverages shared occupancy maps--2D representations of the environment--to cross-check data, allowing vehicles to quickly detect the geometric inconsistencies of abnormal data.

The system achieved a detection rate of 91.5% with a false positive rate of 3% in virtual simulated environments and reduced safety hazards in the Mcity scenarios.

The findings provide a robust framework not only for improving connected and autonomous vehicle safety, but for detecting and countering data fabrication attacks in collaborative perception systems used in transportation, logistics, smart city initiatives or defense.

"By providing comprehensive benchmark datasets and open-sourcing our methodology, our study sets a new standard for research in this domain, fostering further development and innovation in autonomous vehicle safety and security," said Mao.
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Shape-shifting robot inspired by insect swarms and tree roots is teaching itself to mark contamination zones

									    

    
        
            [image: Shape-shifting WVU robot inspired by insect swarms and tree roots is teaching itself to mark contamination zones]
             
                Loopy, a multicellular robot at the center of research in the WVU Benjamin M. Statler College of Engineering and Mineral Resources, could fundamentally alter understanding of autonomy, adaptability and design in robotics. Credit: WVU / Brian Persinger
            
        

    


West Virginia University roboticists are working on an alternative path to robot autonomy in Loopy, a "multicellular robot" composed of a ring of individual interconnected robot cells.


                                        
                                              
                                        
                                                                                                                                    The WVU team will test Loopy's ability to "co-design" itself, determining its own shape with limited support from human engineers. With no direct programming of its behaviors, they believe Loopy can learn to use its body to mark the boundary of a contaminated area, such as the site of an oil or toxin spill.

Inspired by natural phenomena like an ant swarm clustering around a spilled soda or a system of tree roots growing around obstacles, Loopy changes form as each of its cells responds organically to the environment.

Lead researcher Yu Gu, the Mechanical, Materials and Aerospace Engineering Academy of Distinguished Alumni Professor at the WVU Benjamin M. Statler College of Engineering and Mineral Resources, said the ability to reshape itself could make Loopy "transformative" to robotics, with the potential ability, unmatched by conventional robots, to respond flexibly to unpredictable real-world situations.

"Loopy originated as a thought experiment in my lab," Gu said. "It was conceived as a challenge to the prevalent 'top down' thinking in robotics, in which the robot is passive and the human designs, programs and builds it. In contrast, Loopy is an example of 'swarm robotics.' Many small robot cells interlink to make Loopy, allowing lifelike traits and complex, coordinated behaviors like problem-solving to emerge from the cells' simple, decentralized reactions to stimuli."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Loopy's body is made up of 36 identical cells physically connected in a circle. Each cell can control its own movement, and each cell has sensors that keep it informed about its joint angle as well as external stimuli like light and temperature.

To track how Loopy responds to different situations, Gu's lab is outfitted with a tabletop test environment equipped with overhead cameras, a motion capture system and a projector. Under the table, heating wires will create warm spots that simulate contamination areas. An overhead thermal camera visualizes the heatmap, and each of Loopy's cells has a temperature sensor embedded in its foot.

With doctoral student and NSF graduate fellow Trevor Smith, of Appalachia, Pennsylvania, Gu will test Loopy in various unpredictable conditions, including different surface materials and obstacles. They'll evaluate Loopy's accuracy in circling contamination areas, Loopy's responses to the unforeseen, and Loopy's tolerance of situations about which it has little or inaccurate information.
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                In Yu Gu's Interactive Robotics Laboratory at WVU, doctoral student Trevor Smith observes Loopy, a multicellular robot that is learning to respond organically and autonomously to its environment. Credit: WVU / Brian Persinger
            
        

    



At the same time, they'll compare the solutions Loopy finds organically with a more conventional, centralized approach in which a human designer can access all the sensor data and control Loopy's individual cells.

"The research progress on Loopy will likely be nonlinear and unpredictable," Gu said. "More often than not, the outcome of our experiments with Loopy is unexpected, and that has been a source of insight and a driver for future investigations.


                                                                                                                                            "What we want to know is whether Loopy's self-organized solutions to problems offer greater adaptability and resilience than programmed behaviors, and how to harness robotic swarm behaviors for practical applications. Once we have established the conditions that foster the spontaneous emergence of these complex behaviors in multicellular robots, I believe robots that work like Loopy will have potential for applications as diverse as adaptive leak sealing or interactive art displays."

While conventional, top-down robot systems are "unnatural and brittle" and struggle to adapt to novel conditions, in swarm robotics, the collective intelligence of simple cells allows new behaviors to emerge naturally, through a "bottom-up" process.

"Our approach is philosophically similar to permaculture, in which human land managers work with rather than against nature to create self-sufficient, sustainable agricultural ecosystems," Gu said. "In our robot design process, there are three equal players: humans, the robot and the environment."

Of the several biological models for Loopy, Gu found particular inspiration in studies on plant intelligence. For example, chemical signaling in plants served as his model for the way decentralized information among cells can contribute to collective behavior.

"Plant roots grow by producing new cells," he explained. "Each of those cells responds to extrinsic factors like the presence of water or nutrients and intrinsic factors like hormones. Those responses, en masse, coordinate root growth--where the roots go, the shapes they form. That's just one biological mechanism underscoring the importance of distributed coordination, as opposed to centralized control, in complex systems."

"This work blurs the lines between a robot's physical form, its behavior and its environment," Gu added. "Loopy could fundamentally alter our understanding of autonomy, adaptability and design in robotics."
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            [image: New technology extracts lithium from brines inexpensively and sustainably]
             
                Credit: Matter (2024). DOI: 10.1016/j.matt.2024.07.014. https://www.cell.com/matter/fulltext/S2590-2385(24)00424-7
            
        

    


A new technology can extract lithium from brines at an estimated cost of under 40% that of today's dominant extraction method, and at just a fourth of lithium's current market price. The new technology would also be much more reliable and sustainable in its use of water, chemicals, and land than today's technology, according to a study published in Matter by Stanford University researchers.


                                        
                                              
                                        
                                                                                                                                    Global demand for lithium has surged in recent years, driven by the rise of electric vehicles and renewable energy storage. The dominant source of lithium extraction today relies on evaporating brines in huge ponds under the sun for a year or more, leaving behind a lithium-rich solution, after which heavy use of potentially toxic chemicals finishes the job. Water with a high concentration of salts, including lithium, occurs naturally in some lakes, hot springs, and aquifers, and as a byproduct of oil and natural gas operations and of seawater desalination.

Many scientists are searching for less expensive and more efficient, reliable, and environmentally friendly lithium extraction methods. These are generally direct lithium extraction that bypasses big evaporation ponds. The new study reports on the results of a new method using an approach known as "redox-couple electrodialysis," or RCE, along with cost estimates.

"The benefits to efficiency and cost innate to our approach make it a promising alternative to current extraction techniques and a potential game changer for the lithium supply chain," said Yi Cui, the study's senior author and a professor of materials science and engineering in the School of Engineering.

The research team estimates that its approach costs $3,500 to $4,400 per ton of high-purity lithium hydroxide, which can be converted to battery-grade lithium carbonate inexpensively, compared with costs of about $9,100 per ton for the dominant technology for extracting lithium from brine. The current market price for battery-grade lithium carbonate is almost $15,000 per ton, but a shortage in late 2022 drove the volatile lithium market price to $80,000.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Meeting growing demand

Lithium, so far, has had a critical role in the global transition to sustainable energy. The demand for lithium is expected to rise from approximately half a million metric tons in 2021 to an estimated 3 million to 4 million metric tons by 2030, according to a report by McKinsey & Co. This sharp increase is driven mostly by the rapid adoption of electric vehicles and renewable energy storage systems, both of which rely heavily on batteries.

Traditionally, lithium has been extracted from mined rocks, a method that is even more expensive, energy intensive, and driven by toxic chemicals than brine extraction. As a result, the dominant method for lithium extraction today has switched to evaporating salt-lake brines, though still at high financial and environmental costs. This method is also heavily dependent on specific climatic conditions that limit the number of commercially viable salt lakes, throwing into doubt the lithium industry's ability to meet rising demand.

The new method from Cui and his team uses electricity to move lithium through a solid-state electrolyte membrane from water with a low lithium concentration to a more concentrated, high-purity solution. Each of a series of cells increases the lithium concentration to a solution from which final chemical isolation is relatively easy. This approach uses less than 10% of the electricity required by current brine extraction technology and has a lithium selectivity of almost 100%, making it very efficient.

"The advantages displayed by our approach over conventional lithium extraction techniques enhance its feasibility in eco-friendly and cost-effective lithium production," said co-lead author of the study, Rong Xu, a former postdoctoral researcher in Cui's lab, now a faculty member at Xi'an Jiaotong University in China. "Eventually, we hope our method will significantly advance electrified transportation and the ability to store renewable energy."


                                                                                                                                            Cost and environmental benefits

The study includes a brief techno-economic analysis comparing the costs of current lithium extraction with those of the RCE approach. The new method is expected to be relatively inexpensive due mostly to lower capital costs. It eliminates the need for large-scale solar evaporation ponds, which are expensive to build and maintain. The new method's use of significantly less electricity, water, and chemical agents--aside from the sustainability benefits--further lowers costs.

By avoiding the extensive land use and water consumption of traditional methods, the RCE approach also reduces the ecological footprint of lithium production.

The RCE method works with a variety of saline waters, including those with varying concentrations of lithium, sodium, and potassium. Study experiments showed that the new technology could extract lithium, for example, from wastewater resulting from oil production. It could potentially be used to extract lithium from seawater, which has lower lithium concentrations than brines. Lithium extraction from seawater using conventional methods is not commercially viable today.

"Direct lithium extraction techniques like ours have been in development for a while. The main contending technologies to date have significant drawbacks, like the inability to operate continuously, high energetic costs, or relatively low efficiency," said Ge Zhang, a Stanford postdoctoral scholar and co-author of the study. "Our method seems to have none of these drawbacks. Its continuous operation could contribute to a more reliable lithium supply and calm the volatile lithium market."


                                                                                                        
    
        
        
        
    

                                                                                                                                            Looking ahead

The scalability of the RCE method is also promising. In experiments where the scale of the device was increased fourfold, the RCE method continued to perform well, with both energy efficiency and lithium selectivity remaining very high.

"This suggests that the method could be applied on an industrial scale, making it a viable alternative to current extraction technologies," said Cui.

Nevertheless, the study highlights some areas for further research and development. The researchers experimented with two versions of their method. One extracted the lithium more quickly and used more electricity. The other was slower and used less electricity. The slower extraction resulted in lower costs and a more stable membrane for extracting the lithium continuously and for a long time, compared with the faster extraction. Under high current densities and faster water flow, the membranes degraded, leading to reduced efficiency over time.

Even though this was not evident in the slower extracting experiment, the researchers want to optimize the design of their device for potentially faster extraction. They are already testing other promising materials for the membrane.

Also, the researchers did not demonstrate lithium extraction from seawater in this study.

"In principle, our method is applicable for seawater as well, but there could be stability problems for the membrane in seawater," said Zhang.

Still, the team remains quite optimistic.

"As our research continues, we think our method could soon move from the laboratory to large-scale industrial applications," said Xu.
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                High-resolution image of lithium-rich (bottom right) and lithium-poor (top left) areas of the sample material. For easier comparison, both areas are also shown in images of simulations. Credit: FELMI-TU Graz
            
        

    


Lithium iron phosphate is one of the most important materials for batteries in electric cars, stationary energy storage systems and tools. It has a long service life, is comparatively inexpensive and does not tend to spontaneously combust. Energy density is also making progress. However, experts are still puzzled as to why lithium iron phosphate batteries undercut their theoretical electricity storage capacity by up to 25% in practice.


                                        
                                              
                                        
                                                                                                                                    In order to utilize this dormant capacity reserve, it would be crucial to know exactly where and how lithium ions are stored in and released from the battery material during the charging and discharging cycles.

Researchers at Graz University of Technology (TU Graz) have now taken a significant step in this direction. Using transmission electron microscopes, they were able to systematically track the lithium ions as they traveled through the battery material, map their arrangement in the crystal lattice of an iron phosphate cathode with unprecedented resolution and precisely quantify their distribution in the crystal.

Their study is published in the journal Advanced Energy Materials.

Key clue for increasing the capacity of batteries further

"Our investigations have shown that even when the test battery cells are fully charged, lithium ions remain in the crystal lattice of the cathode instead of migrating to the anode. These immobile ions incur a cost in capacity," says Daniel Knez from the Institute of Electron Microscopy and Nanoanalysis at TU Graz.

The immobile lithium ions are unevenly distributed in the cathode. The researchers have succeeded in precisely determining these areas of different levels of lithium enrichment and separating them from each other down to a few nanometers.

Distortions and deformations were found in the crystal lattice of the cathode in the transition areas.

"These details provide important information on physical effects that have so far counteracted battery efficiency and which we can take into account in the further development of the materials," says Ilie Hanzu from the Institute of Chemistry and Technology of Materials, who was closely involved in the study.


                                                                                                        
    
        
        
        
    

                                                                                                                                            Methods are also transferrable to other battery materials

For their investigations, the researchers prepared material samples from the electrodes of charged and discharged batteries and analyzed them under the atomic-resolution ASTEM microscope at TU Graz. They combined electron energy loss spectroscopy with electron diffraction measurements and atomic-level imaging.

"By combining different examination methods, we were able to determine where the lithium is positioned in the crystal channels and how it gets there," explains Nikola Simic from the Institute of Electron Microscopy and Nanoanalysis, the first author of the paper.

"The methods we have developed and the knowledge we have gained about ion diffusion can be transferred to other battery materials with only minor adjustments in order to characterize them even more precisely and develop them further."


                                                                                                                                                                            
                                        											
																								More information:
												Nikola Simic et al, Phase Transitions and Ion Transport in Lithium Iron Phosphate by Atomic-Scale Analysis to Elucidate Insertion and Extraction Processes in Li-Ion Batteries, Advanced Energy Materials (2024). DOI: 10.1002/aenm.202304381
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Survey reveals high media usage but low confidence in AI among adult Australians
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A new national survey has found that most adult Australians use different types of digital media regularly, yet their overall confidence in their digital media abilities remains quite low, showing very little change since 2021.


                                        
                                              
                                        
                                                                                                                                    Two-thirds of adult Australians (65%) use three or more different media formats on a daily basis, and people who regularly consume a diverse range of media have far more confidence in their media abilities.

Additionally, 4 in 10 adult Australians have experimented with text-focused generative AI services. However, there is a strong overall negative sentiment towards this technology, with the majority of adults wanting regulation to mitigate potential harm.

Many adults report encountering misinformation frequently, and there is strong support for action with 4 in 5 (80%) adults wanting the spread of misinformation addressed, a 6% increase since 2021.

Almost everyone (94%) who wants misinformation to be addressed agrees that people need to be taught how to identify misinformation.

The survey--a collaboration between Western Sydney University, University of Canberra and Queensland University of Technology--asked 4,442 adult Australians in January to April 2024 about their media literacy abilities and is a follow up to the inaugural survey conducted in 2021.

Lead author Associate Professor Tanya Notley, School of Humanities and Communication Arts and Institute for Culture and Society, said despite almost all Australians using social media and digital platforms in their everyday lives, progress has been slow when it comes to adult media literacy.


                                                                                                        
    
        
        
        
    

                                                                                                                                            "Most adult Australians are not confident about their ability to identify false and misleading information online, create a video and post it online, edit a digital photo, change social media privacy settings, or seek help from relevant authorities if they are being harassed online," said Associate Professor Notley.

"We found that there is overwhelming demand among Australians for adult and school-based media literacy education. However, too many Australians have not received any form of media literacy education or they don't have access to support when they need it."

The survey found while most Australians (68%) have heard of the term media literacy, only one-third (33%) have some understanding of what it means.

Older adults, those with a lower level of education and lower household income are less likely to know what media literacy means.

"There is an urgent need for more media literacy educational resources and support to address the media interests, needs, deficiencies and concerns of adult Australians. Australians want action--from governments, media companies and education providers--on issues that concern them such as online misinformation, the exploitation of their private data, racist or racially insensitive broadcast content, and risks to society that are associated with generative AI," said Associate Professor Notley.


                                                                                                                                            There is strong support for media literacy initiatives: 4 out of 5 (82%) believe media literacy education for adults is needed. Professor Sora Park emphasized the timing is ripe. "Australians want to know more about the rapidly changing media environment. They want to be educated about how to protect themselves and their family from scams and misinformation.

"However, support is not always readily available. Targeted media literacy programs are needed especially for those who have lower levels of media literacy including regional, less educated, older and people living with a disability," said Professor Park.

Associate Professor Notley stated it is important to acknowledge that significant progress has been made since 2021 with a 9% increase in adults who have some understanding of media literacy.

"This is likely the result of the advocacy efforts of the Australian Media Literacy Alliance (AMLA) and the work of Australian organizations who have implemented media literacy programs for young people, or training for teachers and librarians in recent years," she said.

"We recommend that media literacy should be more actively promoted by governments, public institutions, education providers, policymakers, and the corporate sector."
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      The latest science news on archaeology, fossils, mathematics, and science technology from Phys.org


      
        People seen as wise share key characteristics, according to a global study
        What makes someone seem wise? People view wisdom through the lens of applying knowledge and thinking logically as well as considering others' feelings and perceptions, finds a new study led by University of Waterloo researchers who looked at perceptions of wisdom across 12 countries and five continents.

      

      
        Which future? Japan's net zero vision for the region boosts gas and threatens green exports in Australia
        Japan has a very clear vision of what the Asia-Pacific's clean energy future looks like--decarbonization, but done slowly and with a longer role for coal, oil and gas.

      

      
        Could an 11th-century contract prove the existence of same-sex marriage in medieval Spain?
        In 1061, two men, Pedro Diaz and Munio Vandilaz, signed a legal agreement in which they undertook to share the management of the house and church of Santa Maria de Ordes--most likely the current parish of the same name in the Ourense municipality of Rairiz de Veiga, in Northwestern Spain. Judging by their surnames, the men were not relatives but rather, as we will see, friends.

      

      
        Social media accelerates trolling--just look at Raygun. How can we stop viral moments from spiraling?
        For Australian breaker Rachael "Raygun" Gunn, the 2024 Paris Olympics were marred by an outpouring of online trolling. Gunn's performance was met with a savage backlash on social media.

      

      
        US voters speak many languages, but non-English campaigning remains risky for Harris and Trump
        Tim Walz speaks Mandarin. But don't expect to hear Kamala Harris' running mate deploying his Chinese language skills on the US election campaign trail.

      

      
        Why are teenage girls attracted to boys who hurt them? We talked to high school students to find out
        When boy and girls reach adolescence, they are bombarded with messages that associate attraction with violence. These messages--from their peer group, TV series, films, music, social media, and so on--depict boys with violent and demeaning attitudes towards girls as attractive, but not so much those who treat girls well.

      

      
        We need to better support First Nations women with violence-related brain injuries
        (Please be advised this article contains details of family violence.)

      

      
        Toxic bosses are a global issue with devastating consequences for organizations and employees
        Toxic leaders are a widespread issue plaguing employees and organizations across various industries. A 2023 survey found that 87% of professionals have had at least one toxic boss during their careers, with 30% encountering more than one. Another survey found that 24% of employees are currently working under the worst boss they've ever had.

      

      
        British media needs to change negative portrayals of autism
        The paper, led by a researcher from City St George's, University of London, analyzed sentiments towards autism and autistic people in British newspapers from 2011 to 2020, as evaluated by autistic people.

      

      
        Study tracks former President Donald Trump's weaponization of words
        "No president has ever spoken like that before," President Joe Biden said of former President Donald Trump during their June 27, 2024, debate. He was referring to Trump's suggestion of seeking political retribution, a part of the projected image that won Trump the Republican nomination and presidency in 2016--one that is on display again in the current presidential election campaign.

      

      
        The real price of the 'zero-price effect': Study presents evidence from online classified real estate service
        Researchers from Tel Aviv University found that there may be a cost to the zero-price effect: statistically identical homes that were published in free service ads on the Israeli "Yad2" online classified service received fewer clicks, sold more slowly, and at a lower price than identical homes that were published in paid service ads--adding up to an average net loss of about 3.5%-3.8% of the average transaction price. This is equivalent to about $12K-$13K, when the price of the paid service amount...

      

      
        Study shows successful use of ChatGPT in agriculture education
        Artificial intelligence tools such as ChatGPT show promise as a useful means in agriculture to write simple computer programs for microcontrollers, according to a study published this month.

      

      
        Want to improve your company's performance? Here's why hiring directors with international experience can help
        New research from Binghamton University, State University of New York shows that companies perform better when they hire board directors with some international professional experience. Just one caveat: their existing board members must function cohesively as a team.

      

      
        What really drives consumers to sign up for community-supported agriculture?
        As industrialized food markets harm the environment, sustainable food systems emerge as an effective solution. This includes reducing the distance between where the food is produced and consumed, ensuring that people eat locally produced food. One promising approach is community-supported agriculture (CSA), where consumers buy a share of the expected harvest in advance, providing farmers with financial stability and a fixed consumer base while offering consumers fresh, local food.

      

      
        New study uncovers the complex dynamics of self-deprecating remarks in Korean entertainment
        Self-deprecation, a negative self-assessment used in social interaction, is prevalent in Korean reality TV shows. Traditionally, psychology views self-deprecation as indicative of low self-esteem or related psychological disorders, such as depression or eating disorders.

      

      
        'Internet of fish' empowering Lake Victoria women
        Along the shores of East Africa's Lake Victoria, in Kenya, women fisherfolk including those known for being victims of sexual exploitation, are harnessing the Internet of Things (IoT) to help them counter their abusers while enhancing their incomes, writes Joseph Davis Weddi.

      

      
        High school book club with prisoner on Death Row explores the complexities, joys of Black life
        During the COVID-19 pandemic, when young people across the U.S. were struggling with the isolation, disruptions and frustrations imposed by shuttered schools, online learning and the dearth of social activities, the students in then-high school teacher Rachel McMillian's social studies class participated in a unique book club--which she co-led with a man who is on Death Row.

      

      
        Q&A: Professors discuss democracy in the internet age
        Democracy is a process that works best when citizens are informed and engaged. In the internet age, our relationship to information has been profoundly altered by the shifting role of legacy media, the rise of social media and growing challenges involving misinformation, disinformation, polarization and unequal broadband access. How do these changes help or hinder our participation as democratic citizens?

      

      
        Facts alone fall short in correcting science misinformation
        Just the facts may not be enough to overcome misinformation, a recent study indicates.

      

      
        AI exhibits racial bias in mortgage underwriting decisions, researchers find
        Putting AI to use in mortgage lending decisions could lead to discrimination against Black applicants, according to new research. But researchers say there may be a surprisingly simple solution to mitigate this potential bias.

      

      
        LLMs are unsuited for meeting the standards of Platonic epistemology in education, researchers find
        Researchers from the University of Adelaide advise that more caution should be exercised for the use of generative artificial intelligence (AI) in educational contexts. This comes after a new study highlights key differences between modern technology and important ancient philosophy in education.

      

      
        Deplatforming puts sex workers at risk, study says
        A study published in Social Sciences by CUNY SPH alumna Melissa Ditmore and team suggests that laws criminalizing sex work don't prevent human trafficking and leave sex workers vulnerable to coercion and unsafe conditions.

      

      
        To kill mammoths in the Ice Age, people used planted pikes, not throwing spears, researchers say
        How did early humans use sharpened rocks to bring down megafauna 13,000 years ago? Did they throw spears tipped with carefully crafted, razor-sharp rocks called Clovis points? Did they surround and jab mammoths and mastodons? Or did they scavenge wounded animals, using Clovis points as a versatile tool to harvest meat and bones for food and supplies?

      

      
        US Congress members' wealth statistically linked with ancestors' slaveholding practices
        According to a new study, as of April 2021, US Congress members whose ancestors enslaved 16 or more people had a net worth that was five times higher than that of legislators whose ancestors did not have slaves. Neil Sehgal of the University of Pennsylvania, US, and Ashwini Sehgal of Case Western Reserve University, US present these findings in the open-access journal PLOS ONE on August 21, 2024.
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People seen as wise share key characteristics, according to a global study
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What makes someone seem wise? People view wisdom through the lens of applying knowledge and thinking logically as well as considering others' feelings and perceptions, finds a new study led by University of Waterloo researchers who looked at perceptions of wisdom across 12 countries and five continents.



										      
																																	The study, "Dimensions of Wisdom Perception Across Twelve Countries on Five Continents," by Rudnev and Grossmann, among other collaborators is published in Nature Communications.

Researchers examined the underlying principles guiding who we perceive as wise in political leadership, science, and daily life. Across different cultures, participants' judgements converged on two dimensions: reflective orientation and socio-emotional awareness. Reflective orientation includes characteristics such as thinking logically, emotion control and application of knowledge. Socio-emotional awareness includes characteristics like care for other's feelings and attention to social context.

"To our surprise, the two dimensions emerged across all cultural regions we studied, and both were associated with explicit attribution of wisdom," said Dr. Maksim Rudnev, a postdoctoral research associate in psychology at Waterloo and lead author.

The study suggests how people around the world might judge, support and trust leaders, educators and others in positions of influence. One example is how people view U.S. former president Donald Trump and current president Joe Biden.

"While both dimensions of wisdom work together, people associate wisdom more with the reflective orientation. If someone is viewed as not able to reflect and think logically, then perceptions of them as socio-emotionally competent and moral won't compensate," said Dr. Igor Grossmann, the senior corresponding author and the director of the Wisdom and Culture Lab at the University of Waterloo.


																																						
    
     




																																			"You could see it in the immediate aftermath of the infamous Trump-Biden 2024 presidential debate: both candidates did not appear reflective, yet Trump seemed to have won the debate with many viewers perceiving Biden as socio-emotionally well-meaning but cognitively frail."

The collaboration among 26 research institutions was coordinated by the Geography of Philosophy consortium and included researchers from North and South Americas (Canada, U.S., Ecuador and Peru), Asia (China, India, Japan, and South Korea), Africa (Morocco and South Africa), and Europe (Slovakia).

The study involved 2,707 participants from 16 socio-economically and culturally diverse groups. They were prompted to compare 10 individuals, including scientists, politicians, and teachers, in the context of making a difficult choice in a real-life scenario without a clear right or wrong answer.

The participants were then asked to rate the degree of wisdom of these individuals and themselves. The data was analyzed to identify underlying dimensions governing perceptions of wisdom among individuals and between groups.

"Interestingly, our participants considered themselves inferior to most exemplars of wisdom in regard to reflective orientation but were less self-conscious when it comes to socio-emotional characteristics," Rudnev said.

"Understanding perceptions of wisdom around the world has implications for leadership, education and cross-cultural communication. It is the first step in understanding universal principles in how others perceive wisdom people in different contexts."


																																																					
																				
																						More information:
												M. Rudnev et al, Dimensions of wisdom perception across twelve countries on five continents, Nature Communications (2024). DOI: 10.1038/s41467-024-50294-0
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Japan has a very clear vision of what the Asia-Pacific's clean energy future looks like--decarbonization, but done slowly and with a longer role for coal, oil and gas.



										      
																																	It was on full display this week as energy ministers from nine South-East Asian nations, Japan and Australia gathered in Jakarta to hash out a shared vision for Asia's energy future, under Japan's Asian Zero Emissions Community (AZEC) initiative launched last year.

But there's a clear problem here. Japan's vision clashes directly with Australia's efforts to become a green export superpower. And worse, Japanese investment is a key reason why Australia has emerged as an unlikely gas export giant.

Energy security is front of mind for Japanese policymakers worried about keeping the lights on across their import-dependent archipelago. While Tokyo does have green energy plans, its short-term push is all about prolonging the life of fossil fuels--coupled with carbon capture.

Labor came to power promising to act faster on climate change. By decade's end, Australia should be largely run on renewables, and Canberra wants to make clean exports a reality.

But Japan is making that harder by financing gas exploitation in Australia. This could lock our fast-growing and energy-hungry region into much longer reliance on dirty fossil fuels and questionable carbon capture plans.

There's a real danger Australia's green export plans could be washed away by a tide of new fossil fuels.


																																						
    
     




																																			So what are Japan's zero emission plans?

In 2022, the Japanese Prime Minister Kishido Fumio began promoting a triple breakthrough--efforts combining decarbonization, economic growth and energy security. Fumio launched the Asian Zero Emissions Community to encourage the idea.

While these goals sound reasonable, the devil is in the detail. The world's fourth-largest economy, Japan has long been dependent on imported coal, oil and gas--and more so after the 2011 Fukushima disaster forced nuclear plant shutdowns. Even as the world belatedly scrambles to tackle climate change, Japanese policymakers are still focused on keeping fossil fuels flowing. Many AZEC projects aim to use fossil fuels for electricity.

The government's energy policies explicitly aim to secure long-term supplies of fossil fuels and encourage Japanese firms to be involved. Japan is now the world's second-largest public financier of international fossil fuel projects, spending more than A$7 billion every year.

How does this align with net zero? Japan claims new fossil fuel plants can slash emissions by burning ammonia in coal plants, blending hydrogen with fossil gas in gas plants and ramping up carbon capture and storage.

Each of these technologies is expensive and largely unproven. They cannot cut emissions at anywhere near the scale or speed needed. And every million spent on propping up fossil fuels is a million not spent on renewables and storage.


																																			Japanese funding makes Australian gas flow

Japan sees Australia as a friendly nation with huge fossil fuel resources and longstanding trade links.

Any changes to coal and gas extraction have been met with Japanese lobbying. When Queensland hiked coal royalties in 2022, Japan's ambassador to Australia, Shingo Yamagami, pushed back hard. The move, he warned, could have "widespread effects on Japanese investment beyond the coal industry."

When the federal government strengthened the Safeguard Mechanism, our main industrial emissions policy, costs increased for some gas projects. In response, Yamagami dialed up his rhetoric, warning the neon lights of Tokyo would go out without Australian energy exports.

Japan isn't burning it all at home. It on-sells more liquefied natural gas (LNG) to other Asian nations than it imports from Australia. Without Japan's funding on favorable terms, our LNG producers would not be able to compete with lower-cost producers such as Qatar.

Given a global gas glut is now forecast to arrive by 2026, Australia should be looking to dial down LNG. But Japan won't let that happen.

Just this year, Japan loaned $2.5 billion to help Woodside develop Western Australia's massive Scarborough gas field.


																																						
    
     




																																			Independent and green--or dependent and dirty?

Domestically, Australia is greening. Coal is retiring as renewables and storage rush in. Last year, 40% of the power in our main grid came from clean energy and more than 80% of Australia's total power needs should be provided by renewables by 2030. But internationally, we're now the second-largest exporter of carbon emissions from fossil fuels.

With major reserves of critical minerals (essential for renewables and batteries) and world class renewable resources, Australia is ideally placed to export green commodities to the region.

The Albanese government is promoting Australia as a "renewable energy superpower" and will invest public money through the Future Made in Australia plan to give local green industries a chance of global success.

But Japan has a different vision. Funding flows from Tokyo have already distorted Australia's energy market and boosted demand for gas in the region. Worse, it has made it harder for Australian leaders to create future-focused industries. New gas projects pull investment, workers and supply-chain capacity away from clean energy industries.

It's not that Japan is anti-renewable. It's just slow to move. Tokyo has ambitious plans to become the world's top producer of energy from offshore wind.

Recent modeling shows Japan could achieve 90% clean energy by 2035, gaining far greater energy independence and slashing reliance on expensive fossil fuels. If Japan took this route, we would likely see its Australian investments shift from gas to green exports.

But right now, Japan's focus is on keeping fossil fuels flowing.

Australia has to help shape Asia's energy transition. If we don't, we risk our future being made in Tokyo.
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In 1061, two men, Pedro Diaz and Munio Vandilaz, signed a legal agreement in which they undertook to share the management of the house and church of Santa Maria de Ordes--most likely the current parish of the same name in the Ourense municipality of Rairiz de Veiga, in Northwestern Spain. Judging by their surnames, the men were not relatives but rather, as we will see, friends.



										      
																																	So far, nothing strange or exceptional.

An everyday document

It was also unremarkable that two laymen who were not family decided what to do with assets that, today, we would define as ecclesiastical. Churches and monasteries were often part of the assets of the wealthiest families, who were completely free to decide what to do with them. At this time, the Church also lacked the power or the ability to unilaterally manage all of its material goods.

The text that details the agreement in question is preserved in the cartulary of the monastery of El Salvador de Celanova, one of the most important historical archives of the Hispanic world in the High Middle Ages, with a particularly rich and interesting number of documents. It specifies that both men were equal owners of the church.

It goes on to list the functions they were to share, a fairly standard inventory of the various tasks and duties carried out in the monasteries of early medieval Europe: looking after guests; directing, feeding and clothing servants; cultivating the lands and orchard. Lastly, and perhaps in reference to the horizontal aspirations of monastic societies, it is specified that both men should have the same rights to food, drink and clothing.


																																						
    
     




																																			'Throughout all days and nights, forever'

This is the point where the document begins to stray from what might be considered usual. Less usual but not for that reason unusual, since this text still fits within what has come to be defined as artificial kinship, a legal construct that has been documented throughout much of the early medieval European world.

This structure allowed people who were not related to agree to consider one another siblings, in order to defend each other or share property. Shared ownership and management are present in the case of Pedro Diaz and Munio Vandilaz, but it also specifies that this is to be done as "good friends, full of faithfulness and truth, throughout all days and nights, forever."

This emotional passage, which goes far beyond the simple needs of documenting an agreement, has led some historians to see this as more than just another example of artificial kinship.

The first to open up this avenue of research was the American medievalist John Boswell (1947-1994). In his work "The Marriage of Likeness: Same Sex Unions in Pre-Modern Europe"--which covered same-sex unions from classical antiquity to the Middle Ages--he chose this document as one of those which, according to his hypothesis, concealed a loving, marital union between two men.

Spanish legal historian Eduardo de Hinojosa, who lived between the second half of the 19th century and the beginning of the 20th century, had previously commented on this document as an example of artificial kinship. Hinojosa's interpretation differed from Boswell's, which is not surprising, since the academic and cultural standards of his time were not favorable for delving into a history of emotions, sex or homosexuality.


																																			Difficult to define

Boswell's interpretation has been followed up by other contemporary historians, notably the Galician philologist and historian Carlos Callon. In his work "Amigos e sodomitas," ("Friends and Sodomites") this document forms a cornerstone of Callon's argument regarding the existence of romantic relationships between people of the same sex which were consensual and publicly recognized during the Middle Ages.

Although the task of interpreting the original document is not easy, what is certain is that the Middle Ages are far from the dark, backwards and savage era that some continue to imagine. It is important to remember that in the the Middle Ages there was even homoerotic literature, a fact that reveals a certain permissive attitude and recognition of loving and sexual relations between people of the same sex.

This document may therefore be a factual, non-literary example of a recognized same-sex union during the Medieval period.
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For Australian breaker Rachael "Raygun" Gunn, the 2024 Paris Olympics were marred by an outpouring of online trolling. Gunn's performance was met with a savage backlash on social media.



										      
																																	Viral videos and memes mocking Gunn's unconventional style quickly spread, along with a barrage of racist, sexist and body-shaming comments. Trolls accused her of "disgracing" the Olympics and called for her disqualification. Days after the event was over, anonymous online critics continued to attack Gunn's appearance, talent and identity.

The Raygun incident perfectly demonstrates how a combination of high-profile events, social media platform design and human psychology can reinforce each other to create a storm.

The factors that lead to trolling are complex, but they also point us towards a solution.

Algorithmic acceleration

At the heart of the issue is the way social media platforms are designed. Algorithms that prioritize engagement and virality can rapidly amplify and spread content, both good and bad.

It can turn an initial handful of trolls into a mob. Posts and memes that generate strong emotional reactions, whether positive or negative, are more likely to be shared and commented on. This fuels their momentum and reach. As the criticism of Raygun spread across platforms, more people piled on.

Such "algorithmic acceleration" creates echo chambers where extreme views become normalized. In an echo chamber, users are only shown information that reinforces their existing beliefs.

This can intensify negative sentiments and lead to a more hostile online environment. Dissenting voices tend to be silenced.


																																						
    
     




																																			Anonymity, disinhibition and dark leisure

The relative anonymity of online spaces also plays a key role. People feel emboldened to say things they would never dare say in person. This "online disinhibition effect" lowers their restraints and empathy, and makes trolling more likely.

Surprisingly, the role of "fun" is also significant in trolling. Trolls are not solely motivated by malice. For some, trolling serves as a dark form of leisure.

They derive enjoyment from humiliation, causing pain and eliciting reactions from victims and others. This often leads trolls to seek out topics and spaces in which to "play" and express their sadistic nature.

Meme culture and virality

The viral spread of content such as memes is another distinctive feature of online trolling. Trolls weaponize the visual language of memes, creating satirical or derogatory images that are easily shareable and remixable.

These can quickly take on a life of their own, becoming embedded in the cultural consciousness and making the original target of the abuse even more visible.

In Raygun's case, the trolls seized on her mode of dress and mannerisms, turning them into endlessly reproduced caricatures. Such meme-driven harassment amplifies the personal nature of the attacks.


																																			How can we combat trolling?

Tackling online trolling is a complex challenge. Platforms, policymakers and communities must approach this from various angles.

Technological solutions

Improved moderation tools. Social media platforms are investing in AI-driven tools to detect and remove harmful content. However, these tools can struggle with context, leading to false positives and false negatives.

Strengthened user reporting and blocking features. To empower people to manage their online interactions more effectively, we need better reporting mechanisms, and the ability to mute and block trolls.

Behavior change

It's equally critical to take into account the psychology of human behavior. If we want people to change their behavior online, whom should we target and how?

Psychological support services. Providing mental health resources for individuals targeted by online abuse can help mitigate the personal impact of trolling.

Educational campaigns. Raising awareness of the impact of trolling and promoting digital literacy can help users and society in general navigate online spaces more safely. This includes understanding how algorithms work and recognizing the signs of echo chambers.

Positively engaging bystanders. Research highlights the critical role of bystanders in limiting violent behaviors, including trolling. When trolls can't be directly stopped, a social media community can establish rules and expectations. Harmful behaviors can be called out by engaged bystanders, setting a positive tone that discourages bad behavior.

Regulatory measures. Policymakers should consider implementing strict regulations to discourage individuals from engaging in online harassment and trolling.

All these changes can be difficult to implement. It's hard to change human behavior at scale, and providing widespread psychological support requires resources. But the measures above would likely keep infrequent trolls away from this nasty behavior.


																																						
    
     




																																			Where to from here?

The solutions above can offer some relief, but they have limitations. Educational campaigns may not reach all users. The global and decentralized nature of the internet makes it challenging to enforce regulations consistently across jurisdictions. Bystanders may be reluctant to get involved.

To combat trolling, we need tech companies, governments and everyday internet users to work together to create safer online environments.

This includes developing more sophisticated AI moderation tools, fostering cross-platform cooperation to limit trolling, and promoting a culture of accountability and respect online.

Gunn has spoken up about the "devastating" effect of the online hate she experienced in the wake of the Olympics. It's just one incident among many, but it underscores the urgent need for better methods to combat toxic online behavior on a global scale.
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Tim Walz speaks Mandarin. But don't expect to hear Kamala Harris' running mate deploying his Chinese language skills on the US election campaign trail.



										      
																																	While languages are inextricably interlinked with identity, they are also becoming a political hot potato. In February, Donald Trump warned supporters that migrants "have languages that nobody in this country has ever heard of. It's a very horrible thing."

And J.D. Vance, now Trump's own vice-presidential pick, last year proposed an "English Language Unity Act" to make English the official language of the United States.

Despite the potential electoral advantages of campaigning in multiple languages, the risks of alienating sections of the voting public mean candidates are wary of going too far.

Monolingual politics

English-speaking countries are now home to enormous linguistic diversity, driven by decades of immigration. Around one in five Americans speak a language other than English at home. This proportion has more than doubled since 1980, according to US census data.

The percentages are similar in Australia and New Zealand, while in Canada, 23% of people have a mother tongue other than the official languages of English and French. In the United Kingdom, the share of non-English native speakers is smaller--roughly 10%--but the upward trend is the same.


																																						
    
     




																																			Despite these demographic shifts, however, election campaigns remain largely monolingual affairs. For example, there is little obvious sign of non-English messages in campaign leaflets uploaded to the Open Elections crowdsourcing website for the recent British election.

Exceptions largely prove the rule. For instance, in July, Republican Senator Ted Cruz launched a US$4.4 million Spanish-language campaign targeted at Hispanic voters--but only in Texas.

In New Zealand, the Labor Party translated its 2023 campaign slogan "In it for you" into the Maori language: "Mau, Ma Tatou." But in practice the Maori version was used only sparingly, such as in the annual Maori language week that fell during the campaign period.

Majority rules

The reluctance to engage in multilingual campaigning might seem surprising. After all, modern political parties frequently resemble businesses, competing for votes in the election marketplace.

In theory, they would have much to gain by speaking to voters--their customers--in their preferred tongues. As former German Chancellor Willy Brandt reportedly said: "If I am selling to you, I speak your language. If I am buying, dann mussen Sie Deutsch sprechen."


																																			The reluctance of parties to mount multilingual campaigns is probably driven by one major factor: they believe it would cost them votes overall. Indeed, research suggests multilingual campaigning runs the risk of turning off majority language voters.

For instance, a 2022 Canadian study found over 90% of French speakers in Quebec were annoyed by English-only campaign signs. A 2018 US study came to similar conclusions, with monolingual English speakers becoming more hostile to candidates who ran campaign ads in Spanish.

Still, such attitudes are not necessarily set in stone. After all, legislatures themselves have undergone rapid shifts as parties reflect more diverse societies in their candidate selection.

Some 14% of MPs in the British House of Commons now come from ethnic minorities, up from just 2% in 2005. And in Washington, 25% of members of Congress now identify as non-white, double the share of 20 years ago.

The picture is similar in Australia, while ethnic minorities--including Maori--now make up over 40% of New Zealand's parliament.


																																						
    
     




																																			AI translation

Of course, change is not always easy. As things stand, few major parties in the Anglosphere even make their main websites available in a language other than English. And Pew Research Center data released in June showed just 68% of all US voters were comfortable with people speaking a language other than English in public.

But the risks must be set against the potential rewards. Many of the key swing states in the 2024 US campaign are becoming more and more diverse. Around 30% of people in Arizona and Nevada, and 10% in Georgia, are Hispanic. Battleground state Michigan is home to 13% of all Arabic speakers in the US, with 190,000 living in the Detroit metro area alone.

It is true that multilingualism can be complex and costly. AI solutions and algorithm-driven micro-targeting could be partial solutions--if used wisely.

Lessons might be drawn from India's recent election campaign, where the Bharatiya Janata Party (BJP) used AI to rapidly translate Prime Minister Narendra Modi's campaign messages from Hindi into the country's many other languages.

Ultimately, the chief potential benefit of genuine, two-way multilingual communication lies in its ability to help political parties understand and address the needs of more diverse populations.

Today, multilingual campaigning in English-speaking countries remains rare. But in a tight campaign, it could provide a crucial edge.
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When boy and girls reach adolescence, they are bombarded with messages that associate attraction with violence. These messages--from their peer group, TV series, films, music, social media, and so on--depict boys with violent and demeaning attitudes towards girls as attractive, but not so much those who treat girls well.



										      
																																	An example of these messages can be seen in the 2019 film After, based on a 2014 novel of the same name. The main character starts out with a high school boyfriend--a nice guy who she treats more like a friend than a lover--but when she goes away to college she cheats on him with a more attractive "bad boy." Her boyfriend's response is sympathetic, which only makes him seem insecure. The girl later finds out that her new flame was only with her for a bet, but that doesn't make him any less attractive because, in the end, he apparently "falls in love for real."

Dominance and coercion

Messages that link attraction to violence and contempt can occur in different settings and in different ways, and this association is known as "coercive dominant discourse". Long-term exposure to this discourse leads girls to consider violent boys attractive, eventually pushing them into toxic emotional and sexual relationships.

In our recent study, we analyzed the ways in which this discourse manifests within a peer group, leading some girls into what are known as "disdainful hookups" with boys who do not treat them well and show violent attitudes and behaviors, and to suffer the consequences.

To do this, we interviewed 59 boys and 71 girls from 3 different secondary schools, all aged between 15 and 16. They told us about the interactions in their peer groups--the groups of people of a similar age with whom they share interests and activities, either inside or outside school, and with whom they socialize and build their identities.


																																						
    
     




																																			Peer pressure and the desire to fit in

The peer group is one of the most important contexts for adolescent socialization and learning, and peer pressure can lead some girls to get involved with violent boys, even if they don't want to.

The peer group also exerts pressure on girls by telling them repeatedly that they should like boys with violent attitudes and behavior, which causes many of them to end up liking--or believing that they like--this type of boy. This pressure leads to violent behavior being normalized and accepted, and even to girls mistaking it for love, pushing them into toxic relationships.

Peer pressure is also rooted in the media messages that young people are exposed to.

"I have watched a series in which the girl, at first, was dating a boy who did not treat her well, and then he left her. He kept saying to her that she was ugly ... and she did not realize that there was another boy in her class that was always looking after her and that he liked her." (Teenage female research participant)

For their part, boys are pressured to follow patterns of violent and disdainful masculinity if they want to be attractive and successful with girls.


																																			The danger of being boring

For girls who are already in a stable relationship with a boy who is not violent, the coercive dominant discourse in the group labels them as "boring," and pressures them to cheat on their boyfriends with boys who show more violent attitudes and behavior. This is because, as the girls participating in our research explained when recounting their experience, "that's the fun part."

Violent behaviors can range from bragging about having hooked up with someone and then belittling her, to showing contempt for a girl once they have got together, talking down to her, and treating her badly both in front of others or when they are alone.

There are girls who end up giving in to these pressures, getting together with people they do not want to and cheating on people they like, because they don't want to be considered boring in their group and they are afraid of losing their friends. And the role of their peers does not always stop there.

Harassment can continue when friends, for instance, take photographs of a girl with a boy--either being intimate or being close to each other in a way that makes it look like they are. They can then send the photograph to the girl's boyfriend, send it to more people, or post it on the internet, broadcasting her deception to the wider world and damaging the girl's relationship with her boyfriend.


																																						
    
     




																																			Health consequences of gender-based violence

Scientific research has shown that gender-based violence has negative health consequences, including chronic pain and an increased risk of sexually transmitted diseases, depression, and suicidal tendencies.

Around 27% of women and girls aged 15-49 have experienced some form of physical or sexual violence, so it is necessary to identify the factors that increase the risk of gender-based violence, especially among younger girls who are in their first relationships.

Our research shows that disdainful hookups are one such factor that increases the risk of gender-based violence among teenagers, as they socialize girls to normalize and be attracted to violence. Moreover, when these relationships are shared among many people or posted online, they are linked to that girl forever, with potentially serious consequences for her health. As one of them said, "The photo will follow you to your grave. Some people end up committing suicide because it hurts so much."

(Good) friends can prevent the problem

Putting pressure on girls to get into abusive or disdainful relationships increases the likelihood that they will be victims of gender-based violence. But just as a girl's peer group can put pressure on her to get into these relationships, it can also help to prevent them.

In our research, girls talked about peer pressure or "fear of losing their friends," but they also refer to "fake friends" pressuring them into a relationship with someone they did not want to be with.

According to the findings of this and other research, working on quality friendships from an early age can be an important part of preventing and protecting against gender-based violence.
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(Please be advised this article contains details of family violence.)



										      
																																	Domestic violence causes disability for women through lasting impacts on their brains.

Traumatic brain injury refers to damage to, or alteration of, brain function due to a blow or force to the head. This leads to bruising, bleeding and tearing of brain tissue.

Such injury can have short-term (acute) effects or cumulative effects (over months or years).

A 2008 study by researchers in Adelaide found Aboriginal women experience head injury--including traumatic brain injury--due to assault at 69 times the rate of non-Indigenous women.

We spoke to Aboriginal and Torres Strait Islander women and communities in regional and remote Australia about their experiences of traumatic brain injuries from violence and their decision-making about health care access.

We also spoke to family members about what they observed in other women who were important to them and had experienced traumatic brain injury.


																																						
    
     




																																			Here's what we found--and how it can inform the development of better health care and support services.

Not feeling like the person I used to be

Violence-related traumatic brain injuries are not isolated experiences. The Aboriginal and Torres Strait Islander women we spoke to reported repetitive, violence-related head injuries over prolonged periods. Most women reported dozens of head injuries or had lost count of the number of injuries suffered.

The violence experienced was usually from Indigenous and non-Indigenous current or former male partners.

Aboriginal and Torres Strait Islander women reported living with and managing many common changes from traumatic brain injuries, including:


	memory troubles

	dizziness and headaches

	difficulty with concentration and organization

	trouble with taking in information and thinking (sometimes described as "mixed up thinking")

	finding it hard to start a yarn or keep conversations going with family and friends (described as "losing the words or having the words disappear" or feeling like "my brain went blank")

	mood swings and impulsivity.



Coral shared: "Black out, now suffering from memory loss, like finding it hard to be telling a yarn. These are stories that have happened to me. But I can't remember it."

Kirra said about her own experience: "I put something somewhere, like, book, keys, phone. If I can't see it, I forget where I put it. I have troubles keeping focused on one thing."

The women we interviewed also frequently mentioned being strangled. Non-fatal strangulation is also harmful to the brain because it reduces blood flow to the head and deprives the brain from getting oxygen.


																																			When and why women access health care

Women felt accessing health care and support services after violence-related traumatic brain injury was not always an option for them. This was primarily because they were experiencing coercive control or were worried they would be reported to child protection authorities.

The characteristics of the injury also influenced their decisions about accessing health care. If there was no visible bruising, lacerations or marks, blood or recalled loss of consciousness (or blacking out) many Aboriginal and Torres Strait Islander women did not go to hospital and managed their own symptoms.

As Cathy explains: "Then one night he hit me. There was no hospital, no blood, bleeding, no one would have thought there was domestic violence that happened to me. Didn't think it was serious enough to go."

How women manage symptoms of traumatic brain injury

Aboriginal and Torres Strait Islander women practiced a range of activities to help improve their memory and manage anxiety after their traumatic brain injury. This included:


	painting and weaving

	listening to meditation music

	completing puzzles and other tactile activities.



Family and friends helped Aboriginal and Torres Strait Islander women with daily activities like shopping at the supermarket, paying bills and attending appointments. As Pat shares:

"Someone from the family talks to me on the phone when I'm at the shop so I don't forget. Sometimes my daughter or grandchildren will take a photo and send to me."

However, homelessness, isolation and ongoing violence undermined many Aboriginal and Torres Strait Islander women's capacity to seek medical care for traumatic brain injury and to use these strategies.


																																						
    
     




																																			The need for regional and remote investment

We need to strengthen access to health care and other support services for Aboriginal and Torres Strait Islander women with violence-related traumatic brain injuries. Our research shows this should include:


Any recommendations implemented must include local partnerships with Aboriginal and Torres Strait Islander peoples to ensure these practical measures are community-led, culturally appropriate and are beneficial overall, without doing further harm.
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Toxic leaders are a widespread issue plaguing employees and organizations across various industries. A 2023 survey found that 87% of professionals have had at least one toxic boss during their careers, with 30% encountering more than one. Another survey found that 24% of employees are currently working under the worst boss they've ever had.



										      
																																	These individuals can be found at all levels of leadership, from first-time supervisors to CEOs.

While they are often referred to as "toxic leaders," the term "toxic bosses" is a more appropriate term. Leadership implies guiding and fostering growth in others--qualities that toxic individuals lack. Instead, I prefer to call them "toxic bosses" because they exert power and control in ways that harm, rather than help, their teams.

A toxic boss typically demonstrates leadership patterns that are narcissistic, authoritarian, self-promoting, abusive and unpredictable. Research has found their behaviors negatively impact both individual and organizational performance.

Our ongoing research, which is being conducted through the University of Calgary, continues to explore toxic leadership in today's organizations. In our initial study, we conducted in-depth interviews with 20 employees across industries in North America on the behaviors and impacts of toxic leaders.

Our findings revealed additional toxic leadership behaviors, including dishonesty, gaslighting, extreme control and micromanagement, and unethical behavior and corruption. We have expanded past definitions of toxic leadership to include ongoing covert or overt behaviors that harm employees' engagement, productivity and well-being.


																																						
    
     




																																			Impacts on employees

There is no doubt toxic bosses are harmful to employees. A study in Italy, for instance, found that toxic leadership is strongly linked to all dimensions of burnout, including emotional exhaustion.

Similarly, research in Pakistan revealed that toxic bosses have a significant negative impact on psychological well-being, while a 2022 study in Indonesia found that toxic leadership significantly affects job satisfaction and motivation.

Our ongoing research indicates that employees under toxic bosses experience decreased confidence, self-esteem, motivation and engagement. They feel stuck, helpless, detached, disengaged, lose passion and commitment to their work, and dread going to the office.

These employees also report reduced performance, productivity and negative impacts on their team dynamics and relationships, which leads to a diminished sense of belonging and increased feelings of isolation and distrust toward their workplace. As one of our research participants, a legal assistant in a Canadian law firm, stated:

"You deserve to work for employers who value your time and passion. I feel like if you're belittled consistently in your position, it's not only really demeaning to your work abilities, but also to your confidence and your judgment of yourself. And I feel like it's not worth it."

When it comes to mental health, stress and burnout were frequently reported impacts, along with anxiety, fear, sadness, depression and anger. Many of the employees also experienced physical symptoms like muscle pain, stomach cramps, headaches and nausea. Other research has linked working in a mistrustful work environment to a higher risk of cardiovascular disease.

We also found that sleep disturbances, such as having "workmares" (nightmares about work), are common. Behavioral changes like disordered eating, increased alcohol consumption and binge watching as a distraction also occur, which often cause strains on employees' personal lives and relationships.


																																			The costs to organizations

The costs organizations incur due to toxic bosses are shocking. Our research has found that this type of leadership leads to high employee turnover, low morale, increased stress, a fear-based culture, and decreased individual and organizational performance.

Other studies conducted internationally have also found that toxic leader behaviors significantly decrease organizational trust and employee morale.

Organizations that do not address toxic leadership risk losing talent. For example, a survey of 400 employees by global staffing firm Robert Half found that two out of five Canadians have resigned over a bad boss. Performance can also suffer, as shown by one study that found nurses who experience working under a toxic manager reported an increased frequency of adverse events and poorer quality of care in the unit.

Bad bosses cost companies billions in stress-related health expenses, productivity losses, and costs associated with high employee turnover rates.

The costs of mental health impacts stemming from toxic bosses are also significant. The 2016 Mental Health Commission of Canada revealed that psychological health issues cost the Canadian economy around $51 billion annually, with nearly half linked to work-related causes like toxic bosses.


																																						
    
     




																																			Dealing with toxic bosses

Toxic bosses inflict significant harm, and organizations must be more vigilant in their hiring, performance management and promotion practices.

To do this, companies should consider using behavioral assessments for hiring and promotion decisions, collecting upward feedback annually as part of performance and compensation decisions, and conducting objective, third-party investigations when toxic leadership is suspected.

If you're dealing with a toxic boss, there are some strategies you can follow to help you cope. Seek guidance from a mentor, coach, counselor or trusted colleague. Where possible, limit direct interaction with your boss and make sure to keep detailed records of problematic behavior, in case you decide to file a formal complaint in the future.

While some toxic bosses may be referred to as "brilliant jerks," their brilliance comes at a steep cost to people, productivity and profit.

Organizations need to collect annual data on leadership, and act swiftly when toxic bosses emerge. Organizations that tolerate or turn a blind eye to such behavior risk not only losing talent, but also damaging their overall performance and reputation. Addressing toxic leadership is not just about protecting employees; it's also about safeguarding the future of the organization.
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The paper, led by a researcher from City St George's, University of London, analyzed sentiments towards autism and autistic people in British newspapers from 2011 to 2020, as evaluated by autistic people.



										      
																																	The authors found that newspapers expressed more positive sentiments when autism was associated with a person rather than discussed in general terms. Furthermore, using identity-first language (e.g., "autistic person") was linked to more positive sentiments compared to person-first language (e.g., "a person with autism").

While broadsheets depicted autistic people somewhat more positively compared to tabloids, no difference was observed between left-leaning and right-leaning papers.

Published in the journal Autism in Adulthood, the research supports the view that newspapers should take steps to represent autistic people more positively. This is particularly important given the role they play in shaping and shifting attitudes toward autistic people in society.

Media portrayals

Newspapers often portray autistic people negatively and stereotypically, emphasizing their challenges and weaknesses instead of their needs and strengths. Media outlets also frequently use language and terminology that does not respect how autistic people wish to be referred to. This language has a negative impact on the mental well-being of autistic people and hinders their acceptance.

To understand more about the portrayals of autistic people in British newspapers, the researchers asked five autistic people to assess the sentiment towards autism and autistic people in 1,000 quotes from British newspapers between 2011 and 2020.

The autistic experts, who did not know the newspaper title and time of publication, made their judgments based on two aspects: how warmly newspapers discussed autistic people and how competent they portrayed them to be.

The researchers then examined the overall judgments of warmth and competence. They considered variations in language context and terminology, such as using general and impersonal references to autism, or identity-first and person-first language. They also examined potential differences between broadsheets and tabloids, left- and right-leaning newspapers, and changes over time.


																																						
    
     




																																			Study findings

The majority of quotes from British newspapers were found to be low in warmth and competence. Furthermore, impersonal references to autism tended to be rated lower in warmth and competence than references linking autism to a person. At the same time, identity-first language was judged higher in warmth and competence than person-first language.

Although quotes from broadsheets were assigned similar levels of warmth, they exhibited slightly higher competence than those from tabloids. However, no significant differences were found between left-leaning and right-leaning papers in terms of warmth and competence.

The study also noted some inconsistent changes over time. After a shift towards more positive representations between 2015 and 2017, newspaper portrayals tended to become more negative between 2018 and 2020.

Lead author Dr. Themis Karaminis, Lecturer in Psychology at City St George's, said, "The coverage of autism in the press and media has increased in recent years, while lately, the notion of neurodiversity is gaining more and more recognition in educational and some professional settings. Some recent studies have found indications of progress--albeit small--towards more positive views towards autism in the public discourse.

"However, this new study, which is based on the perceptions of autistic people, challenges the notion that media coverage of autism has become more positive over the years. This finding is particularly interesting, as newspapers often still cover stories on the supposed 'cure' or 'reversal' of autism, which are hurtful and offensive to the autism community.

"Our study also highlights the critical importance of language and terminology to autistic people. Autistic people should be involved in guiding newspapers to more inclusive coverage, and it is crucial that newspapers respect the community's language preferences. Our study offers a range of positive and negative examples of autism coverage which could aid in this transition."


																																																					
																				
																						More information:
												Themis Karaminis et al, Language Matters in British Newspapers: A Participatory Analysis of the Autism UK Press Corpus, Autism in Adulthood (2024). DOI: 10.1089/aut.2023.0105
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                Former President Donald Trump speaks from a lecturn during the 2016 Republican National Convention. Credit: Ali Shaker/Voice of America/Wikimedia Commons
            
        

    


"No president has ever spoken like that before," President Joe Biden said of former President Donald Trump during their June 27, 2024, debate. He was referring to Trump's suggestion of seeking political retribution, a part of the projected image that won Trump the Republican nomination and presidency in 2016--one that is on display again in the current presidential election campaign.



										      
																																	A UCLA working paper, "Donald Trump's Words," explores the distinctiveness of the Republican presidential nominee's rhetoric and places it in a broader historical perspective. The study, published by the National Bureau of Economic Research, is co-authored by UCLA department of political science graduate student Nikita Savin and Daniel Treisman, a UCLA political science professor and a research associate with NBER.

Savin and Treisman analyzed transcripts of 99 Trump speeches from April 2015 to June 2024--focusing on political rallies and mass meetings aimed at the general public and speeches to political parties, political conferences and labor unions--then compared them to speeches made by other major politicians past and present, including all American main party presidential candidates since 2008, and foreign dictators.

Sourced from online archives and transcripts, Trump's vocabulary in these speeches was also compared with political rhetoric dictionaries that categorize words based on their usage in sample texts (such as prosecutors' closing arguments in war crimes and budget speeches of finance ministers).

From this, the study found an increased use of violent language over time and a sharp decline in references to economic performance. The authors identified a form of "negative populism" in Trump's speeches, exemplified by the frequent use of the pronoun "they" and a rise in pejorative terms for elites.

Although dictionary-based text analysis only measures the frequency of words without delving deeper into their contexts, it is effective at identifying patterns.

"We know from past research that inflammatory rhetoric can prompt a few unstable individuals to engage in political violence," Treisman said. "Given that, it's important to carefully monitor the speech of radical populists like Trump."


																																						
    
     




																																			Violent vocabulary

Violent language in the study is not the same as calls for violence, but rather involves the use of words with a violent connotation and various violent subjects.

The co-authors searched political speeches for a list of 142 keywords, based on a 2019 dictionary compiled by Treisman and former European Bank for Reconstruction and Development chief economist Sergei Guriev, to study differences in rhetoric among the leaders of different types of political regimes.

Trump's use of violent language has increased over time and is now at a higher level than any other U.S. major party presidential candidate since 2008. Trump's use of violent language includes references to crime and war, as well as other contexts such as immigration and even shark attacks.

Citing past studies, Savin and Treisman write that this type of vocabulary can have a range of effects on listeners with aggressive personalities, including motivating them to vote and boosting support for violence among subjects with aggressive personalities. Scholars have documented increases in hate crimes after Trump's campaign rallies and tweets.

The authors suggest that Trump utilizes violent language to spread fear and anxiety, fueling demand for a strong leader who can defend against dangerous threats.

Despite being president during the start of two foreign wars and other ongoing conflicts abroad, Biden's use of violent vocabulary during both the 2020 and 2024 presidential campaigns was consistently less than Trump's.

Hillary Clinton's use of violent words in her 2015-2016 campaign slightly exceeded Trump's relatively moderate level at that time, which could reflect Clinton's desire to show "toughness" given stereotypes of women leaders being less hawkish, the researchers wrote.

Trump's speeches at his most recent rallies in 2023 and 2024 have employed the most violent language of his political career and were only marginally less violent on average than Cuban dictator Fidel Castro's May Day speeches from 1966 to 2006, according to the researchers.


																																			Economic performance and public service provision

The study also found a decrease in references to economic performance in the speeches of all presidential candidates since 2012. That might be because, as UCLA political science professor Lynn Vavreck has shown in other work, all insurgent candidates since 1952 who ran on the economy have lost.

Trump also refers relatively infrequently to public services like education and health care. In contrast, Democratic candidates have consistently mentioned public services more often than Republicans, except for a brief period in 2023 when Biden discussed them sparingly.

Populist discourse

Most strikingly, the study found that Trump has been effective in creating his own brand of negative populism through his rhetoric. While traditional right-wing populism frequently utilizes "us" against "them" language, it balances the opposition to elites with a more inclusive rhetoric about "the people."

Trump, by contrast, refers to "the people" less often than any other recent major party presidential candidate. While using "us" at a roughly average rate, he stands out for his frequent references to "them," which he has used to target out-groups like immigrants and the unpopular elites, such as "the corrupt globalist establishment."

The trajectory of Trump's rhetoric has changed significantly over time. During his first presidential campaign from 2015 to 2016, he embraced a positive populism, increasing references to "the people," and using "us" more and "them" less over time.

But since his first election in 2016, Trump's uses of "the people" and "us" have steadily declined, while recently his pejorative references to elites have increased. Overall, Trump's speeches contain stronger markers of populism than those of any other presidential candidate that the authors studied except Bernie Sanders.

Trump's language has also been documented to be simpler, more derogatory and less analytical than American politicians who came before him.

"How Trump's vocabulary will evolve in the coming months remains to be seen," Treisman said. "But the rising temperature of his rhetoric bears watching.


																																																					
																				
																						More information:
												Nikita Savin et al, Donald Trump's words, DOI: 10.3386/w32665
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The real price of the 'zero-price effect': Study presents evidence from online classified real estate service
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                Snapshot of the online listing of housing units offered for sale on the YAD2 website. Note: Ads under the paid category are displayed higher up in the listing and are color-highlighted. Credit: Real Estate Economics (2024). DOI: 10.1111/1540-6229.12508
            
        

    


Researchers from Tel Aviv University found that there may be a cost to the zero-price effect: statistically identical homes that were published in free service ads on the Israeli "Yad2" online classified service received fewer clicks, sold more slowly, and at a lower price than identical homes that were published in paid service ads--adding up to an average net loss of about 3.5%-3.8% of the average transaction price. This is equivalent to about $12K-$13K, when the price of the paid service amounted to a total of about $70.



										      
																																	The surprising results were part of a study that was conducted by Prof. Danny Ben-Shahar, Director of the Alrov Institute for Real Estate Research at Tel Aviv University's Coller School of Management and Dr. David Ash, a research associate at the institute. Its article reporting the results was recently accepted for publication in the journal Real Estate Economics.

"We study behavioral economics in the real estate market and, in particular, the effects of biases in decision-making," explains Prof. Ben-Shahar. "We have known for quite sometime that people do not always make rational decisions, and one of the more interesting questions is whether there is a price paid for those irrational decisions. Here we examined a bias called the 'zero-price effect.'

"This effect makes people overvalue products or services offered at zero price. For example, if we lower the price of a product from $2 to $1, demand may increase slightly, but if we lower its price by $1 to zero--demand will increase dramatically, which cannot be explained by a rational cost-benefit approach. We wanted to test this effect not in an experimental setting of the laboratory, but through real data of choices made in the 'real world'--and more importantly, to test whether there is an economic cost to this bias towards a zero price."


																																						
    
     




																																			In the first part of the study, the researchers examined commercial properties that were offered for rent on the "Yad2" online platform. In July 2019, the platform canceled the option to post ads for renting out commercial properties, and at the same time, to charge more for the premium service--which both highlights the ad and displays it at the top of the search.

"This update allowed us to conduct a quasi-natural experiment, with the participation of real people who have to spend real money in order to rent out real properties," says Prof. Ben-Shahar.

"When the free service became fee-based and the premium service became even more expensive, we saw that a significant mass of owners, seeking to rent out their property, opted for the premium ad service--even though it became considerably more expensive. The cheaper option had lost appeal as soon as it stopped being completely free."

Then Prof. Ben-Shahar and Dr. Ash demonstrated, for the very first time, the heavy price consumers pay for their zero-price bias. They did this by sampling over 15,000 ads of properties that private homeowners offered for sale on the "Yad2" platform, all of which are without brokerage, over the three-year period between 2014 and 2016.

"It's important to realize that selling a home is the largest and most important deal in most people's lifetime, averaging at $350K to $500K for the sellers in our sample," says Prof. Ben-Shahar.


																																			"'Yad2' offers these private sellers to publish their ads in a free basic service, or in a premium service at a negligible total cost of about $70. However, about 95% of the sellers preferred the free ad service. Controlling for the difference in the characteristics of the assets, we found that the premium service increased the chance of selling the property by 10% to 18% daily, increased the number of clicks on the ad by 117% to 130%, and the clicks on the sellers' phone number by 108% to 122%.

"In other words, those who paid for the premium service attained a higher demand and a faster sale. And most importantly: they sold their properties at higher prices. Statistically identical homes offered in the paid-premium service were sold for 3.5% to 3.8% higher price than homes offered in the free service, a difference of about $12K-$13K per sale."


																																																					
																				
																						More information:
												Ash, D. et al. Zero-price effect and consumer welfare: Evidence from online classified real estate service, Real Estate Economics (2024). DOI: 10.1111/1540-6229.12508
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                Payton Owens, left, and Wyatt Graves take part in an agricultural education, communications and technology study for undergraduate agriculture majors to program an Arduino microcontroller using ChatGPT. Credit: U of A System Division of Agriculture
            
        

    


Artificial intelligence tools such as ChatGPT show promise as a useful means in agriculture to write simple computer programs for microcontrollers, according to a study published this month.



										      
																																	Microcontrollers are small computers that can perform tasks based on custom computer programs. They receive inputs from sensors and can be used in climate and irrigation controls, food processing systems, as well as robotic and drone applications, to name a few agricultural uses.

A recent study published with the Arkansas Agricultural Experiment Station and the Dale Bumpers College of Agricultural, Food and Life Sciences showed agriculture students who were unfamiliar with computer coding were able to program a microcontroller to perform a simple task using ChatGPT.

"Generative AI can make a big impact on agriculture ... I can't see how it wouldn't," said Don Johnson, University Professor of agricultural education, communications and technology and the lead researcher on the project. "We need to prepare our graduates to be a part of that."

"Generative" refers to the tool's ability to create content.

Johnson's latest study on the topic, titled "Agriculture students' use of generative artificial intelligence for microcontroller programming," was published in the Natural Sciences Education journal in August. Co-authors included Bumpers College faculty members in the agricultural education, communications and technology department, Will Doss, assistant professor, and Christopher Estepp, associate professor.

Johnson said computer programming has typically not been taught in most undergraduate agriculture majors, but the inclusion of microcontrollers as components of agricultural equipment and systems has become more common. While there will always be a demand for individuals who have deep expertise in computer programming, Johnson explained the focus of these studies has been to explore how people without deep expertise can use microcontrollers in their academic and professional careers.

Johnson conducts research on human capital development and agricultural technologies for the experiment station, the research arm of the University of Arkansas System Division of Agriculture.

"I think what we've established is that ag students can use generative artificial intelligence to write code to solve moderately difficult programming problems without any deep knowledge of programming," Johnson said.
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                Olivia Hope, left, and Jack Freeman take part in an agricultural education, communications and technology study for undergraduate agriculture majors to program an Arduino microcontroller using ChatGPT. Credit: U of A System Division of Agriculture
            
        

    





																																						
    
     




																																			Study origins

Johnson began investigating the topic of AI-assisted programming in 2022 when ChatGPT was released and learned that it could write code for microcontrollers like Arduinos. He conducted a preliminary study not long afterward comparing the abilities, interest and confidence between two groups of undergraduate agriculture students as they programmed a microcontroller to blink two LEDs in a particular sequence. One group of students wrote their own programs while the other group used ChatGPT.

The results indicated students writing their own programs developed grater Arduino programming confidence and ability than novice students using ChatGPT. However, both groups had the same level of success and interest in learning more about the microcontrollers and coding.

The follow-up study published in August was conducted solely with undergraduate agricultural students without significant computer programming experience. The study aimed to determine the confidence in their ability to use ChatGPT to write Arduino code for a more advanced problem than in the first study. This second study required students to use ChatGPT to program the Arduino to turn on a transfer pump when the level of solution in a heating tank fell 8 inches or more below a sensor and then turn the pump off when the tank refilled to within 3 inches of the sensor.

"You would need some degree of sophistication in programming to write a code for this problem in the second study, and none of these students did," Johnson said. "But they were successful. Nine of the 11 two-person teams were successful in getting the code to do exactly what it was supposed do."

ChatGPT coaching in both studies involved informing the students about what made a good prompt for the generative AI platform. A good prompt, Johnson explained, would clearly describe the situation, components and connections, and the desired outcome.

Going a step further

Johnson would like to take the experiment one step further by leaving the problem open-ended--let students come up with their own scenarios and use ChatGPT to write the code for a microcontroller.

"I want to give students the confidence to approach microcontrollers in a problem-solving orientation and say "Yes, I can use this tool to solve my problem," Johnson said.


																																																					
																				
																						More information:
												Johnson, D. M. et al. Agriculture students' use of generative artificial intelligence for microcontroller programming, Natural Sciences Education (2024). DOI: 10.1002/nse2.20155
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Want to improve your company's performance? Here's why hiring directors with international experience can help
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New research from Binghamton University, State University of New York shows that companies perform better when they hire board directors with some international professional experience. Just one caveat: their existing board members must function cohesively as a team.



										      
																																	The study's findings could benefit multinational firm leadership by helping them understand how to ensure the international experience hired executives accrue translates into desirable bottom-line results.

"When you've been around the world, exposed to different things, you can bring them back to your market and apply them in ways your competitors might not necessarily be thinking of," said Andre Havrylyshyn, the assistant professor of strategic management who conducted the study.

"That can be very advantageous, but since boards of directors don't get together as often as other groups in the workplace, it's even more critical that they perform cohesively as a team."

Havrylyshyn's research centered on a review of 105 manufacturing firms in the U.S. from 2010 to 2014. He assessed their short- and long-term performance using both an accounting-based measure of return on assets and assessing stock market performance.

Any international work experience in the public or private sector can allow directors to learn from societal differences impacting the organizational and managerial process, the study said, and this enables them to gain valuable insights that open up new decision-making approaches.

"Although we only really see that this idea of having more directors who have worked abroad leads to better firm performance when it's combined with this idea of cohesion, one can see how it's relatively intuitive: is everybody working with everybody, seeing things as a unit? When that's happening, plus bringing members who have worked abroad, then we start to recognize how that can lead to better decision-making and, in turn, better profit," Havrylyshyn said.


																																						
    
     




																																			An unexpected outcome of the study was that other than team cohesion, factors such as sharing knowledge or ideas and social capital--both proven to be especially valuable processes in team building for middle management or frontline workers--did not appear to affect a firm's performance even when those firms included board directors with professional international experience.

Havrylyshyn said this further demonstrated why bringing in someone with international experience alone shouldn't be viewed as a cure-all for boosting profitability.

"One explanation of the findings is that if you want to figure out ways of creating good teams in your company, you need to think about where those teams are in terms of frontline versus upper echelons of the organization and even more about who's in them," Havrylyshyn said.

In the study, Havrylyshyn noted directors who bring professional international experience to the boards they serve on have also likely developed relationships with a wide array of influential people. As a result, these people likely have access to a wider network of international resources a firm could utilize.

"This research suggests that maybe we need to think less about the skills that are more measurable and quantifiable and, instead, focus more on developing those better interpersonal relationships," Havrylyshyn said. "You want more skill, more ability, more talent. But if the people on your board have really bad relationships or don't function well together, it's very likely that addressing such a problem would likely make a significant impact for the better."

The study, "The Role of Emergence in Leveraging the Value of Board Director International Experience," has been published in the Journal of Business and Management.


																																																					
																				
																						More information:
												The Role of Emergence in Leveraging the Value of Board Director International Experience, Journal of Business and Management (2024). DOI: 10.6347/JBM.202406_29(2).0002
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What really drives consumers to sign up for community-supported agriculture?
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                Socio-cultural dynamics and individuals' expectations drive CSA participation, guiding CSA promoters to increase engagement with individuals, families, peers, and the community. Credit: Tokyo Institute of Technology
            
        

    


As industrialized food markets harm the environment, sustainable food systems emerge as an effective solution. This includes reducing the distance between where the food is produced and consumed, ensuring that people eat locally produced food. One promising approach is community-supported agriculture (CSA), where consumers buy a share of the expected harvest in advance, providing farmers with financial stability and a fixed consumer base while offering consumers fresh, local food.



										      
																																	To expand CSA, it is crucial to understand what attracts consumers to join. Previous studies have highlighted factors like access to quality food and environmental concerns. However, these studies are limited to specific contexts and regions. So, a deeper look into diverse consumers' complex decision-making processes is needed.

Against this backdrop, a team of researchers from Tokyo Institute of Technology, Eco-Pork Co. Ltd., and Chulalongkorn University investigated the factors influencing consumer participation in CSA. They also examined the relationship between these factors and theorized CSA participation. Led by Mr. Sota Takagi from Tokyo Institute of Technology, the team's paper was published in Agricultural and Food Economics on July 8, 2024.

Highlighting the motivation behind their study, Takagi says, "Socio-economical, psychological, and geographical factors influence consumers' motivations to participate in CSA. So, a holistic understanding and systematic organization of these factors is beneficial for formulating expansion strategies, adapting the model to specific cases, and planning interventions."

The researchers conducted a scoping review using databases like Web of Science and employed open coding to extract factors influencing consumers to participate, continue, and withdraw from CSA. They organized these factors in a diagrammatic way using the KJ method and developed a theoretical model.


																																						
    
     




																																			According to this model, two main factors influence consumers to join CSA: the socio-cultural environment and the weighing of expected gains and losses. The socio-cultural environment, encompassing family, peers, local community, and national agricultural conditions, shapes individuals' knowledge, experience, skills, and attitudes toward food, health, and the environment.

Consumers weigh expected gains (such as access to various ingredients) against expected losses, joining CSA if the expected gains outweigh the losses. This decision is also influenced by perceptions and risk tolerance shaped by the socio-cultural environment.

Previous research suggested that among expected gains, access to various ingredients was a strong motivator for CSA participation. However, intangible gains like food education, connections with people and nature, and contributions to environmental and social issues were not found to heavily sway consumers.

After joining CSA, consumers' experience, knowledge, skills, and attitudes are reshaped by the CSA community's norms. This influences their decision to stay or withdraw. So, participating in CSA is a reflexive process where consumers keep updating their decisions based on new learnings. These decisions also depend on the difference between expected and actual gains or losses and the social capital they acquire.

Takagi emphasizes, "Individuals are heavily influenced by their socio-cultural environment, where relationships with families, peers, and the community shape their attitudes and behaviors. So, CSA promoters and farmers must consider not only the individual decision-making process but also the lifestyles and values of families and peer groups and engage with them effectively."


																																																					
																				
																						More information:
												Takagi, S. et al, Theorizing the socio-cultural dynamics of consumer decision-making for participation in community-supported agriculture, Agricultural and Food Economics (2024). DOI: 10.1186/s40100-024-00318-6
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New study uncovers the complex dynamics of self-deprecating remarks in Korean entertainment
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                By analyzing interactions from Korean reality TV shows researchers highlights the diverse functions of self-deprecation and its complex interpretive dynamics. Their findings reveal that self-deprecation can lead to varied responses, emphasizing the need for sensitivity and context-awareness in interpreting such interactions. Credit: Eunseok Ro from Pusan National University and Josephine Mijin Lee from Ewha Womans University
            
        

    


Self-deprecation, a negative self-assessment used in social interaction, is prevalent in Korean reality TV shows. Traditionally, psychology views self-deprecation as indicative of low self-esteem or related psychological disorders, such as depression or eating disorders.



										      
																																	In a recent study by Professors Eunseok Ro from Pusan National University and Josephine Mijin Lee from Ewha Womans University, the focus shifts from a pathological view to an interactional one, revealing the complex dynamics of self-deprecation in social interactions. Their study, published online in the Journal of Pragmatics, suggests that self-deprecating remarks often serve broader interactional purposes.

"Existing research has primarily analyzed data where self-deprecation is the central topic of the conversation. The present study contributes to an endogenous understanding of acts with self-deprecation by examining interactional episodes where the relevance of self-deprecation is momentarily suspended until other interactional exigencies are resolved," explain Profs. Ro and Lee.

The researchers analyzed three excerpts from Korean TV shows, Infinite Challenge and I Am Solo. Through detailed conversation analysis, they examined the participants' self-deprecating actions, the responses they elicited, and the interactional consequences.

In Infinite Challenge, self-deprecation was used as a defense against a false accusation, leading to a humorous interaction. The excerpt analyzed highlights how participants created humor by breaching social norms around minimizing agreement with self-criticism. Conversely, in I Am Solo, self-deprecation was used to self-blame, reprimand, and accuse to solicit an apology.


																																						
    
     




																																			Further, the excerpts from I Am Solo demonstrated how misinterpreting self-deprecation can lead to unmet expectations, communication breakdowns, and relational tension. These examples underscore the complexity of self-deprecation in social interactions, where its meaning can vary widely depending on context. For instance, in I Am Solo, Gwangsu misinterpreted Yeongsook's self-deprecation as self-aggrandizement.

When Yeongsook intended her self-criticism as an accusation, Gwangsu responded with consolation rather than an apology. Such misunderstandings can lead to emotional reactions, as seen in Yeongsook's tears. Therefore, self-deprecation should be handled carefully to avoid negative outcomes, as these examples reveal.

"Our findings reveal that self-deprecation can serve different interactional goals, such as defense, reprimand, and accusation, depending on the context. Responses to self-deprecation vary widely and can lead to misalignments, misunderstandings, and relational tension," observes Profs. Ro and Lee.

Sensitivity to self-deprecating remarks is crucial to avoid unfortunate consequences. Sensitivity to self-deprecating remarks is crucial to avoid negative outcomes, as responses depend on the specific context and participants' goals.

In conclusion, the study illustrates the complexity of self-deprecation within conversational contexts. Self-deprecation is not merely a negative self-assessment but a strategic tool for achieving various interactional goals. The findings emphasize the importance of understanding the specific context and underlying expectations behind self-deprecating remarks to navigate interactions effectively and empathetically.

By developing a sequentially sensitive approach to self-deprecation, this study deepens our understanding of this practice in social interaction.


																																																					
																				
																						More information:
												Ro et al, The complexity of acts with self-deprecation in Korean reality TV shows, Journal of Pragmatics (2024). DOI: 10.1016/j.pragma.2024.07.004
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'Internet of fish' empowering Lake Victoria women

										 by Davis J. Weddi, 										 										 SciDev.net									
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                Irene Onyango, operations and quality control assistant for Nairobi-based company Keep It Cool, lifting a large Nile perch in Mbita Town, a landing site near Homa Bay, Kenya. Women fisherfolk on the shores of Lake Victoria have embraced digital technologies in their trade. Credit: Joseph Davis Weddi / SciDev.Net
            
        

    


Along the shores of East Africa's Lake Victoria, in Kenya, women fisherfolk including those known for being victims of sexual exploitation, are harnessing the Internet of Things (IoT) to help them counter their abusers while enhancing their incomes, writes Joseph Davis Weddi.



										      
																																	Fish trader and farmer Milly told SciDev.Net how she used to offer her body to fishermen to obtain fish stocks at an affordable price to take to the market to sell, but she now breeds the tilapia herself and, thanks to digital technologies, she can bypass processes that expose her to bargaining with unscrupulous fishermen. (Note: SciDev.Net has changed the names of selected women to protect their identities.)

Along with other women who once traded their bodies to obtain fish, Milly co-owns floating cages in a digitally monitored fish farm on Lake Victoria.

Using their smart phones, the women can access information and receive notifications about the health of the fish they are rearing in the cages--and at the same time gain financial independence.

Not only are they countering the sexual exploitation, but they are working towards eradicating poverty in their homes--and improving food security--by taking direct ownership of the fish production process.

Fishermen catching wild fish on Lake Victoria have long exploited women fish traders.

"It was very difficult for me to get fish from the lake, because we have what is called: sex for fish," says Milly, who used to sell silver fish at local markets.

"For you to get fish, without what we call 'Jaboya' [meaning customer], you can't get the fish ... you have to sell your body to get the fish ... That is the big challenge."


																																						
    
     




																																			Kenya's Rise to Shine Education Foundation says this degrading practice started due to dwindling fish populations on the lake resulting from overfishing and other environmental challenges which left businesses scrambling to get their catch. Vulnerable women and young girls, often under coercion, ended up agreeing to sex with the fishermen in order to secure their supply of fish to sell in local markets, according to the foundation.

Linah Velma, an official at Kisumu-based startup AquaRech Limited, which specializes in aquaculture technology and empowering women, explains, "Because of less fish stock in the lake ... this puts our women fish traders in a very awkward position where they are forced to have sex [with the fishermen] to get fish."

According to Velma, because AquaRech operates business-to-business and business-to-consumer models and offers fish farmers a buy now, pay later solution for fish feed, women fisherfolk who have joined them have taken full advantage as they benefit from the free training and precision agriculture tools, such as digital technologies that help fish farmers learn about best practices and improve incomes.

In a focus group discussion organized by SciDev.Net, at Rasira beach in Homa bay county, women fisherfolk from various beaches in Migori said that owning fish cages, and using the internet to manage their fish farms, has freed them from Jaboya and poverty.


																																			"We have seen that we are going to eradicate poverty because, when you have something at hand, you can go beyond," said Angela Errie*, a discussion participant, noting that before starting fish farming they relied on men as they, the women, lacked economic means. "The men used to have control of everything, even at home.

"Since we started the project, we have ... [learned] everything. After harvesting we shall continue and keep the money at the bank, without them [men] knowing what we have," Errie added, and drew smiles and laughter from other women in the discussion.

"You can know the condition of the fish only through the machine that has just been introduced for measuring water temperature and seeing whether the water is fit for the fish to survive, says another discussant who did not want her name published.

These women have each opened multiple bank accounts which they access on their smart phones. They have been trained on how to use aquaculture technology, with IoT sensors to monitor the fish they are breeding in the cages on the lake, led by Rio Fish Limited--a social enterprise dedicated to empowering women and creating better environmental outcomes while connecting fish farmers to markets.

"We are going to do away with poverty within our community because now, we are about to harvest our fish, so we will have something in our hands. No one will take it away," says another group member.


																																						
    
     




																																			"Rio Fish introduced us to fish cage technology. Initially, we did not know anything about that. Women never went to the lake to fish, it was the role played by men," Quinta Habil, said with a wide smile, and concurred with the rest that they can now stand on their own economically.

Lake Victoria is Africa's largest lake, and the world's largest tropical lake with a surface area of almost 60,000 square kilometers. It is shared by Kenya, Uganda and Tanzania.

Every year, fisherfolk on the lake harvest 1 million tons of fish valued at US$300 million, according to Edward Rukuunya, a director at Lake Victoria Fisheries Organization in Jinja, Uganda.



    
    
    
        
        
    
         
             
         

        Credit: SciDev.net
  

Cage fish farming is a highly significant development in aquaculture in East Africa according to the organization, which recognizes the multiple challenges affecting fisheries production and the livelihoods of the lake communities that depend on it.

As well as COVID-19 and flooding, the industry has been beset among the fisher communities along the value chain, as well as HIV/AIDS and waterborne diseases such as bilharzia, according to its fisheries management plan.

Rukuunya says about 200,000 people are directly engaged in fishing across the Lake Victoria basin, while 700,000 are engaged in the fisheries value chain.

However, women play a big role in the post-harvest handling of fish, known as artisanal fish processing, where they constitute more than 60% of those employed.


																																			"Women are the backbone within the fishing communities," says Rukuunya.

"They labor a lot to get fish to feed the children, hence improving nutrition. They labor a lot through their earnings to pay [children's school] fees... with the little earnings, they manage to pay hospital bills.

"Overall, they contribute to reducing poverty, improving health of the children and people within the fishing communities, hence contributing to the Sustainable Development Goals," he adds.

Lake Victoria's fishing industry has traditionally been controlled by men who owned the tools needed to catch wild fish. However, with the introduction of IoT and related digital technologies, notably mobile apps, the tables are starting to turn in favor of women in the fisheries value chain. More women are practicing cage fish farming as opposed to the labor-intensive wild fish catch on the lake.

Digitalization in the fisheries value chain around Lake Victoria starts with a sensor that is placed in fish ponds or fish cages. The technology provides information and alerts that empower women fish traders to by-pass likely exploiters.

In Homa Bay, Kenya, where Milly and her fellow women fisher folk operate, the sensors used in their fish cages provide information on lake water temperature, which is sent to a central platform and results in recommendations including when to feed the caged fish or when to restock stores of fish feed. Fish feed suppliers also receive notifications telling them which fish farmers will soon need to be supplied.


																																						
    
     




																																			Fish farmers also input information on the growth of their fish which can be monitored by traders to inform them which farm is ready to harvest and the average size of the fish.

On the Kenyan side of Lake Victoria, beach management unit leaders in Mbita and Ogal beaches are encouraging more cage fish farming among local communities.

"Women are now very involved in cage fish farming," says Moses Owino, who manages the fisheries on Ogal beach. "For them to own a cage does not require anything. They just come to the BMU [beach management unit], apply, and automatically we will give them a chance. So, they are very much involved as opposed to our normal fishing which needs a lot of manpower."

He says there are more than 60 women practicing cage fish farming from the Ogal beach and using sensors to monitor their fish.

As a result, the Jaboya practice has diminished in his area, says Owino.

When harvest is due, fish traders use the app to place orders for fish and ice used to preserve it before and during transportation to market.

In Mbita town, a popular landing site for the wild fish catch, Irene Onyango, the operations assistant for Nairobi-based company Keep It Cool, explains that women fish traders have some challenges competing with their male counterparts and are hampered by a lack of funds.

But women are beginning to overcome these difficulties, according to Morris Muma, chairman of Mbita beach management unit, which has more than 60 women fish farmers.


																																			"We have seen great changes in women," he says. "We have seen them having groups. They have bought their own vehicles. They have bought some farms using proceeds from fish farming. They have built homes."

He says the practice of Jaboya has been expunged.
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Muma acknowledges that this transition has not been without its problems, however, including fish perishing in the cages. He believes that women fish farmers need more education on how to use the IoT technology.

According to a survey by Dalberg, by November 2020, 98% of Kenyans over the age of 15 owned a mobile phone SIM, 65% had access to the internet, and 52% owned a smartphone, while mobile money had achieved 94% adoption.

This means women fisherfolk are able to make full use of available digital technologies.

Various organizations and social enterprises have taken interest in empowering women fisherfolk along the shores of Lake Victoria and have come up with technology solutions to support them. Two of the most widely used apps that have been developed are the Rio Fish App and the AquaRech app.

"We are training [women] on the best aquaculture practices, we are training them on stocking capacity where they are told the number of fish they are supposed to put in their cages, how they are supposed to manage things throughout the production cycle, which should take a maximum of eight months," says Velma of AquaRech.


																																						
    
     




																																			At harvest, the farmers supported by AquaRech can sell their fish to the company, which then completes the rest of the value chain including delivery of the fish to markets, hotels and street food vendors.

Aquarech had to replace all their equipment used on the lake following reports that the sensors were not working, and that fish were dying.

However, Velma, who helped apply the new sensors, says everything is now working and the farmers have undergone refresher training.

Through its app, AquaRech has seen an increase of fish traders from 250 to 3,859, among whom are 1,326 women. The company achieved this after receiving a grant to test and scale a pilot project of IoT devices for fish farmers in 2022.

They also raised US$1.7 million in equity funding to hire talent, acquire more feed and set up infrastructure to support integration of the IoT technology. In the past two months, they have received further funding toward the work they are doing around Lake Victoria.

Ben Roberts, chief technology officer at Liquid Intelligent Technologies, says his company is helping in designing the technology behind the IoT sensors and these are fully built in Kenya.

On Lake Victoria, fluctuating water temperatures due to climate change make it difficult for fish farmers to know when and how much to feed their stock. According to Aquarech, fish are sensitive to water temperature and only eat when the temperature is within a certain range. For that reason, the IoT sensors are deployed to help gather data that will be used to advise when best to feed the fish and even when best to harvest.


																																			Roberts says Liquid Intelligent Technologies partners with startups in the space of agriculture and aquaculture technology, including AquaRech, who are championing cage fish farming.

"A lot of these people doing fishing [from the cages] are women and they have had trouble with access to markets," he says.

"By using digital technology, mobile apps, [this] is helping them get access to markets. The IoT technology is helping them improve their yields."

In the city of Kisumu, Josephine Odongo manages AquaRech's new Fish Deli (kiosk) that is changing the way customers order fried fish. Equipped with a commercial air fryer for preparing the fish, Odongo's kiosk also has access to the AquaRech app through which she regularly orders fresh fish to restock her deep freezer.

She takes orders via her smartphone and enters her accounts into an online system, taking payments via a local mobile phone payment platform, mPesa.

She says she feels empowered by these technologies, and that no one can just "walk over her."

"I have my money. I take care of myself ... I look after my five kids. I can buy food in the house. I help my partner with some bills and he is happy," she explains, adding that it all starts with cage fish farming where IoT sensors are being used to monitor the growing fish.


																																																					
																					
																					
                              										                                        
										
										
											 
												Citation:
												'Internet of fish' empowering Lake Victoria women (2024, August 21)
												retrieved 22 August 2024
												from https://phys.org/news/2024-08-internet-fish-empowering-lake-victoria.html
											 

											 
											 This document is subject to copyright. Apart from any fair dealing for the purpose of private study or research, no
											 part may be reproduced without the written permission. The content is provided for information purposes only.
											 

										

                                        
									

								



This article was downloaded by calibre from https://phys.org/news/2024-08-internet-fish-empowering-lake-victoria.html



	Previous
	Articles
	Sections
	Next





	Previous
	Articles
	Sections
	Next



High school book club with prisoner on Death Row explores the complexities, joys of Black life
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                Through the book club with Ohio prisoner Keith LaMar, then-high school teacher Rachel McMillian strove to teach her students that those who are imprisoned have valuable life lessons to share. LaMar and McMillian also published a scholarly paper about prison abolitionist literacy initiatives in elementary education. Credit: University of Illinois at Urbana-Champaign
            
        

    


During the COVID-19 pandemic, when young people across the U.S. were struggling with the isolation, disruptions and frustrations imposed by shuttered schools, online learning and the dearth of social activities, the students in then-high school teacher Rachel McMillian's social studies class participated in a unique book club--which she co-led with a man who is on Death Row.



										      
																																	Now a professor of curriculum and instruction at the University of Illinois Urbana-Champaign, McMillian documented the experience in a new paper, published in the journal Urban Education.

When the book club began in January 2021, Keith LaMar--"Mr. Keith" to McMillian's students--had spent about 30 years in solitary confinement after being convicted of murdering five other prisoners during a 1993 riot at the Southern Ohio Correctional Facility in Lucasville.

McMillian taught in public school for 10 years prior to joining the faculty at Illinois. Because mass incarceration affected her own life--and many of her students' lives--she was a longtime volunteer with the Ohio Innocence Project, and she frequently invited people who had experienced imprisonment into her social studies classes.

After reading an article LaMar had written that described how solitary confinement had forced him to confront himself and compelled him to learn to read and write so he could advocate for justice on his own behalf, McMillian wrote to him, inviting LaMar to share his journey of self-education and his perspectives on life with her students.

LaMar responded and suggested they form a book club, with the first selection being Zora Neale Hurston's novel "Their Eyes were Watching God." Published in 1937, Hurston's story explores a young woman's search for identity and love amidst racism, violence and loss.


																																						
    
     




																																			"I believed that this would not only be an opportunity for the students to slow down under the extreme stressors of the pandemic, but that the book club could also become a place of healing for all of us as we built a community with Keith across (and in spite of) anti-Black boundaries and borders," McMillian wrote.

McMillian stated that her purpose in writing the paper was "to document the complexity of Black life and Black joy--'the beautiful/ugly experiences that are so much a part of the texture of human development and social relationships,'" a quotation from Harvard University scholar Sara Lawrence-Lightfoot's study about identity and portraiture.

McMillian said she hoped that the students' weekly discussions with LaMar--facilitated through 30-minute phone calls with the prison--and the parallels drawn between his experiences and the novel's themes would ease the stigma associated with incarceration that some students felt and enable those in her class to better understand the perspectives of people who have been imprisoned.

"These are people who have been oppressed in some of the most brutal ways, yet have found ways to live, love, build families and survive in the midst of that," McMillian said. "So, it's extremely important to bring those voices into the classroom, and we shouldn't hide from those stories or steer children away from them."

High school curricula that included the voices of those who experienced incarceration were nonexistent at that time, McMillian said, although in rare instances students might be assigned to read "The Autobiography of Malcolm X" or the work of scholar and political activist Angela Davis.


																																			Today's young people are named the "Trayvon generation" by one scholar because their worldviews are shaped by repeated acts of anti-Black violence such as the shooting death of Trayvon Martin, the 17-year-old Florida youth killed in 2017, McMillian wrote in the study.

As teachers, "How do we attend to both pain and joy in our classroom ... and access the sources of strength that transcend this American nightmare of racism and racist violence?" she asked.

To shed light on injustice, as well as on the social and systemic problems that lead to prison, McMillian suggests that teachers cultivate the traditions of Black storytelling and critical race testimony--defined in the study as "the act of bearing witness from a critical perspective to the trauma/s of racism as it is socially reproduced, institutionalized and structured."

While it may not be possible in every school to bring in people who are or have been incarcerated as she did with LaMar and the book club, McMillian suggested that the perspectives and stories of this important population can be introduced through "prison abolitionist literacies"--narratives and teaching practices that raise awareness of the injustices of mass incarceration and use literacy to strive for abolition, emancipation and freedom.

In the context of discussing Hurston's novel, LaMar shared his personal stories of resilience, perseverance and healing. Naturally, the students were curious about LaMar's life, including his ability to create a meaningful existence despite decades in solitary confinement and how he endured the looming specter of his execution date, then scheduled for November 16, 2023. Ohio Gov. Mike DeWine later issued a reprieve, and LaMar's execution is currently set for January 13, 2027, according to a media release on the state of Ohio's website.


																																						
    
     




																																			While the book club discussions centered on the themes in Hurston's novel, they also encompassed self-education, Black history, music and culture. Following the "extrajudicial murders of George Floyd, Breonna Taylor, Ahmaud Arbery and countless others, our conversations began to center around anti-Blackness and the issue of Black death," McMillian wrote in the study.

"It really grounded us in those moments when we were experiencing a lot of anger and fear and frustration," she said. "The book club allowed us to just be together, enjoy each other's company and not really focus so much on everything that was happening around us. It enabled us to just love on each other and experience a freedom that we weren't really experiencing outside of that space."

One student later wrote that her experiences with the group enabled her to build a relationship with her father, who was incarcerated during that time, McMillian said.

The students in the book club were in a teacher-preparation program, and McMillian wanted them to learn that it is okay to be in community with people who are incarcerated, a philosophy she also applies in training preservice teachers at Illinois.

"They'll be faced with issues of incarceration, either through their students or their families, and I want them to start to understand those it impacts when they are young," she said. "Bringing those voices into the classroom allows people to learn from their stories."
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Democracy is a process that works best when citizens are informed and engaged. In the internet age, our relationship to information has been profoundly altered by the shifting role of legacy media, the rise of social media and growing challenges involving misinformation, disinformation, polarization and unequal broadband access. How do these changes help or hinder our participation as democratic citizens?



										      
																																	Penn State News spoke with four Penn State experts to learn about some of the key issues impacting the digital information landscape during this presidential election season.

Christopher Ali is the Pioneers Chair in Telecommunications and professor of telecommunications in the Donald P. Bellisario College of Communications and author of "Farm Fresh Broadband: The Politics of Rural Connectivity."

Christopher Beem is a research professor of political science and managing director of the McCourtney Institute for Democracy in the College of the Liberal Arts. Beem is a co-host of the Democracy Works podcast.

Kelley Cotter is an assistant professor in the College of Information Sciences and Technology and a faculty affiliate of the Center for Socially Responsible Artificial Intelligence. Her research explores how data-centric technologies shape social, cultural and political life, and vice versa.

Matthew Jordan is a professor and head of the Department of Film Production and Media Studies in the Donald P. Bellisario College of Communications and director of Penn State's News Literacy Initiative.

Why is reliable local news so important for a healthy democracy, and how can local news be strengthened in the current digital climate? Can platforms like NextDoor, a hyperlocal social networking service for neighborhoods, play a positive role?

Jordan: Local news, when it works well, serves as a keystone to democracy, bridging partisan divides by focusing on the needs of communities. Unfortunately, local news organizations have been hollowed out over the last 20 years by market forces, and that means local news organizations have had fewer reporters covering the community and letting citizens know what issues are important and how they can solve these together. Instead, they have become vehicles for abstract national identity politics.


																																						
    
     




																																			To remedy this situation, we need to think of local news as a public good, almost like a necessary utility, and develop ways to fund it as a non-profit venture. Solutions to the problem would include taxing social media companies that dominate the media ecosystem and using those funds to pay for local journalism. Other solutions might include creating local public news organizations dedicated to serving the needs of their communities.

Cotter: Localized platforms like NextDoor, local Facebook groups and city/state subreddits [subsidiary threads or categories within the Reddit website] can contribute to strengthening communities and enhancing civic engagement, but they are not a replacement for traditional local news sources. Their coverage is often skewed by the interests of those with the digital access and skills to participate and by a tendency to avoid topics likely to provoke conflict.

Despite these limitations, local social media groups can still have a positive impact. They can facilitate a sense of belonging by helping residents connect with one another and see their communities from a different angle. They also help residents mobilize when community needs arise. These groups can also serve as a valuable feedback mechanism for local government officials to learn about the needs, values and interests of their constituents.

What are the major social media platforms doing to combat misinformation around the upcoming election season? Are they doing enough?


																																			Cotter: The major platforms have policies barring misinformation and disinformation, as well as "manipulated media," such as artificial intelligence (AI)-generated or photoshopped content. They employ automated systems that rely on machine learning--increasingly, large language models like ChatGPT--to identify potentially false information. These systems use data signals like content captions, hashtags and user flags to determine if content violates platform policies. However, major platforms generally remove content only in extreme cases where there is a risk of physical harm.

Despite significant resources devoted to combating misinformation, it remains a complex and evolving problem. One key issue is the high volume of false positives produced by automated systems, especially with political content where detecting inaccuracies requires nuanced analysis. It's also true that arbitrating false information in the political realm is often unavoidably ideological. Labeling, demoting and removing false positives under a misinformation violation can all have significant impacts on people's perceptions of political events, issues and policies. Frequently, these mistakes come across as political censorship.

Another problem is the inconsistent treatment of content [originating] from different users. Platforms often show leniency towards public figures and celebrities, sometimes bending their own rules. This differential treatment undermines the effectiveness and fairness of their misinformation policies.


																																						
    
     




																																			What can users do to protect themselves against online misinformation?

Cotter: The internet has democratized information sharing and access in many ways, allowing access to diverse sources anytime, anywhere, with minimal effort. However, this also means the quality of information varies dramatically, making our choices about what to pay attention to more critical than ever.

To protect against misinformation, it's important to maintain a diverse media diet by consulting a variety of sources. Different sources often provide slightly different information and vary in framing, offering a more comprehensive understanding of complex stories and issues. Established news organizations typically have ethical standards and practices to ensure the reliability and credibility of their information, making them generally more trustworthy than random social media accounts.

People should also trust their gut. False information is often surprising or shocking, which makes sense because it presents a reality that doesn't exist. If a claim seems too crazy or too good to be true, it likely isn't entirely accurate. By staying alert to our emotional reactions to content, we can prompt ourselves to make fact-checking in the moment a habit.

Jordan: In this election cycle, we are going to be faced with many challenges as AI is used to generate and disseminate misinformation at an unparalleled scale. Much of this media content is coming from outside the U.S. from countries who benefit from the U.S. being weakened by division and polarization. Faced with this challenge, it will be important for all of us as citizens to be very wary of information and content that get shared on social media.

If you have never heard of the source of the information or if there is a news story without an author, don't trust it. If you are reading something that seems outrageous or scandalous, it's likely that it is misinformation created to get you to engage with it. Look for news stories that give context and discuss the stakes of governance; avoid political news that only talks about who is winning the polling horserace and focuses on election strategy. The horse race coverage is easy--and lazy--but, like the sports coverage it emulates, it doesn't give us the information we need to make informed decisions and often exacerbates the "us versus them" partisan dynamic.


																																			How does the digital divide impact the strength of our democracy?

Ali: The digital divide seriously impacts our democracy as it separates those who can and can't participate in every walk of life. At least 24 million Americans lack access to a broadband network. And it's not just a matter of access. There are more people in the U.S. who can't afford broadband than who can't access broadband. So, we're actually talking about digital divides, plural. And each one of these divides impacts people's ability to participate in commerce, health care, education, government, and therefore, in democracy.

How does access to high-speed internet impact local economies and how does that intersect with politics?

Ali: Particularly for rural communities, adoption of broadband can lead to lower unemployment, higher gross domestic product per capita, higher housing values, improved access to health care and improved efficiency of agriculture. For these communities, broadband can be a game changer. But it's not just rural versus urban. Rural communities tend to lack infrastructure, but the affordability issue is universal. Eighteen percent of the population of New York City does not have internet access.

Broadband is actually a bipartisan issue. Everyone wants it for their community. We are seeing some political fighting over what broadband means and who should provide it. At the end of the day, it comes down to: What is broadband? Is it a private good, or is it a utility and our window onto the world? I see it as a utility, a social good; as important as electricity, sewage or clean water.


																																						
    
     




																																			How best can the media play a role in preventing a recurrence of election denial in 2024?

Beem: Making such a claim is much easier than investigating it, let alone debunking it. But like any democracy, ours rests on the public's confidence that our elections are free and fair. Therefore, the media and courts must take these claims seriously and investigate them thoroughly. They did so in 2020. All told, those efforts took years to complete.

All of this would undoubtedly be repeated if similar claims were made in 2024. But there is really no alternative. The media should remind Americans how this process played out in 2020: claims were made, thoroughly investigated and debunked. That might blunt the power of similar claims in 2024. But given the tribalistic condition of our electorate, any such effort is likely to be minimal.

Even if they were ultimately proven to be false, claims of electoral fraud damaged our democracy in ways that are not easily undone. There is evidence that all those investigations associated with the 2020 election--and confirmation that there was no impactful fraud--have had an effect. A 2023 CNN poll showed that almost two-thirds of GOP-leaning voters continue to believe--falsely--that the election was stolen, even though almost half admit--correctly--that there is no "solid evidence" to support that belief. It is reasonable to assume that any similar investigations associated with the 2024 election would lead to similar results. And all of this bespeaks the perilous condition of our democracy right now.
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Facts alone fall short in correcting science misinformation
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Just the facts may not be enough to overcome misinformation, a recent study indicates.



										      
																																	In an experiment, 152 college students who had been exposed to misinformation read one of two articles intended to give them the correct, scientifically backed information. Those who read an expository article that had "just the facts" retained more misconceptions than those who read an article with a refutation--meaning it specifically called out the false claims before presenting the facts.

The study published in Journal of Research in Science Teaching adds evidence that a refutation approach may be a better way to combat misinformation than traditional methods of communicating science.

"Refutational approaches seem to work really well," said lead author Robert Danielson, a Washington State University educational psychology researcher. "While it's always best to get out in front as a teacher or communicator, students have smartphones. They're going to run into misinformation quickly. If we take this refutational approach, we're more likely to overcome misinformation."

For this study, researchers first tested what the student participants knew about putting fluoride in water. The students then read two articles: one with false information saying that fluoridation is harmful and another presenting the scientific consensus that has found fluoridation is safe and prevents dental disease.


																																						
    
     




																																			The participants all read the same misinformation text, but different groups read an article with the correct information either in a traditional "just the facts" style or one that first refuted the misinformation. The study also tested the effects of having the participants read the correct article before, or after, the misinformation.

A post-test revealed that the students still learned under all four conditions--but the group that performed the worst had seen the misinformation first, followed by a "just the facts" type text. Those who had read the refutation article either before, or after, the misinformation had fewer misconceptions. They also had more positive emotions toward the subject.

With a profusion of information easily available on the internet, it can be hard for many people to sort fact from falsehood. This can cause a problem researchers call "conceptual contamination"--when learning incorrect information interferes with learning the correct information.

"Your mind doesn't discriminate for content. Whether it's a correct conception or a misconception, it just kind of absorbs it all," Danielson said. "People can learn misconceptions pretty easily, and there's no shortage of that online."

Educational researchers like Danielson are looking for ways to teach science that break through the noise of misinformation. This study and others show that a refutation approach is promising.

The researchers chose fluoridation for this experiment because it is less politically charged than other scientific topics like climate change or evolution. However, Danielson and his colleagues recently did a meta-analysis published in the journal Educational Psychologist of 76 other educational studies. They found the refutational approach works well for a wide range of topics from noncontroversial issues in physics and chemistry to highly controversial ones including climate change and evolution as well as genetically modified foods and vaccines.

"Some misconceptions can be relatively innocuous, like when a child thinks that chocolate milk comes from brown cows," Danielson said. "But for other things, like deep-seated misconceptions about the safety and efficacy of vaccines, there could be some real serious down-the-road implications, not just for you, but for future generations as well."


																																																					
																				
																						More information:
												Conceptual contamination: Investigating the impact of misinformation on conceptual change and inoculation strategies, Journal of Research in Science Teaching (2024). DOI: 10.1002/tea.21963

The effectiveness of refutation text in confronting scientific misconceptions: A meta-analysis, Educational Psychologist (2024). www.tandfonline.com/doi/full/1 ... 0461520.2024.2365628
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AI exhibits racial bias in mortgage underwriting decisions, researchers find
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Putting AI to use in mortgage lending decisions could lead to discrimination against Black applicants, according to new research. But researchers say there may be a surprisingly simple solution to mitigate this potential bias.



										      
																																	In an experiment using leading commercial large language models (LLMs) to evaluate loan application data, Lehigh researchers found that LLMs consistently recommended denying more loans and charging higher interest rates to Black applicants compared to otherwise identical white applicants.

This discovery is particularly alarming given the historical and ongoing racial disparities in homeownership.

"This finding suggests that LLMs are learning from the data they are trained on, which includes a history of racial disparities in mortgage lending, and potentially incorporating triggers for racial bias from other contexts," said Donald Bowen III, assistant professor of finance in the College of Business and one of the authors of the study, available as a working paper on SSRN.

The study used real mortgage application data, drawn from a sample of 1,000 loan applications included in the 2022 Home Mortgage Disclosure Act (HMDA) dataset, to create 6,000 experimental loan applications. In the experiment, researchers manipulated race and credit score variables to determine their effects.

The results were stark: Black applicants consistently faced higher barriers to homeownership, even when their financial profiles were identical to white applicants.

Based on the experimental results using OpenAI's GPT-4 Turbo LLM, Black applicants would, on average, need credit scores approximately 120 points higher than white applicants to receive the same approval rate, and about 30 points higher to receive the same interest rate.


																																						
    
     




																																			Models also exhibited bias against Hispanic applicants, generally to a lesser extent than against Black applicants.

The bias against minority applicants was highest for "riskier" applications that had a low credit score, high debt-to-income ratio, or high loan-to-value ratio.

Researchers also tested other LLMs, including OpenAI's GPT 3.5 Turbo (2023 and 2024) and GPT 4, as well as Anthropic's Claude 3 Sonnet and Opus, and Meta's Llama 3-8B and 3-70B.

Bias was generally consistent across the spectrum of LLMs in regard to interest rate recommendations. However, researchers found high variation in approval rates produced by different models.

ChatGPT 3.5 Turbo was found to show the highest discrimination, while ChatGPT 4 (2023) exhibited virtually none.

"It's somewhat surprising to see racial bias, given the efforts LLM creators take to reduce bias overall combined with the large amount of regulations relating to fair lending," Bowen said, noting that the training data of these models almost certainly includes federal regulations prohibiting the use of race as a factor in making lending decisions.

But even more surprising was the ability to remove persistent bias in results with a simple solution--instructing the LLM to use no bias in making decisions.

When the LLMs were instructed to ignore race in their decision-making, the racial bias virtually disappeared.

"It didn't partly reduce the bias, or overcorrect. It almost exactly undid it," Bowen said.


																																																					
																				
																						More information:
												Donald E. Bowen III et al, Measuring and Mitigating Racial Bias in Large Language Model Mortgage Underwriting, SSRN (2024). DOI: 10.2139/ssrn.4812158. papers.ssrn.com/sol3/papers.cf ... ?abstract_id=4812158
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LLMs are unsuited for meeting the standards of Platonic epistemology in education, researchers find

										

    
        
            [image: chatgpt]
             
                Credit: Unsplash/CC0 Public Domain
            
        

    


Researchers from the University of Adelaide advise that more caution should be exercised for the use of generative artificial intelligence (AI) in educational contexts. This comes after a new study highlights key differences between modern technology and important ancient philosophy in education.



										      
																																	While AI is being introduced in schools, including the trialing of a generative AI chatbot to support teachers across Australia, new research raises concerns regarding its limitations in thought provocation and its misalignment with deep, philosophical learning.

Large language models (LLMs) are a type of AI language service that has become popular in recent years, including tools like ChatGPT, Gemini and CoPilot.

"Students are currently using LLMs for a range of applications; however, it is particularly popular as a tool for grammar and writing assistance," says Dr. Steven Stolz from the University of Adelaide's School of Education, who conducted the research with Law and Classics honors student Ali Lucas Winterburn and Professor Edward Palmer.

"For teachers, some applications are being used to plan lessons, set homework tasks, conduct assessments, and so on. Somewhat ironically, despite the warnings, Australian schools appear to be heading down the path of using AI, indicating the relevance of this research."

The study, published in the journal Educational Philosophy and Theory, suggests that LLMs are likely to continue having issues in their ability to successfully pass on knowledge to students. This is according to Platonic epistemology--the study of knowledge and understanding based on the ideas of the ancient Greek philosopher Plato.

In simple terms, Platonic epistemology suggests that true knowledge involves understanding unchanging, perfect concepts or "forms" that exist beyond our physical world. According to Plato, what we perceive with our senses in the physical world is just a reflection or imitation of these perfect forms, and real knowledge comes from grasping these forms with our mind.


																																						
    
     




																																			"In our research project, we concluded that, in addition to the well-known factual unreliability of LLMs, they are also unsuited for meeting the standards of Platonic epistemology," Dr. Stolz says.

"Notably, Plato requires knowledge to derive from insight into the forms and advocates for a specific teaching approach that draws this understanding from the student. LLMs have their own method of dealing with forms, which diverges from the Platonic model."

The research team was surprised to find that LLMs are particularly unsuitable for implementing the Socratic method, which involves teaching through open dialogue and thought-provoking questions.

"Plato requires the teacher to have a strong foundation of knowledge to perform the Socratic method properly," Dr. Stolz explains.

"Furthermore, this method relies on understanding the student's thought processes and anticipating the course of their reasoning--something current LLMs struggle with."

The research was conducted through reviewing and comparing strong philosophical understanding of ancient philosophy to AI literature. Dr. Stolz says the research is novel and provides a new perspective on learning and teaching.

"We believe an investigation into LLMs from the perspective of Platonic epistemology is significant, given the recent proliferation of LLMs capable of accurately approximating human language," Dr. Stolz explains.

"Although there are many practical questions regarding LLMs, there are also important philosophical questions that arise concerning the epistemic capacity of these new non-human agents.


																																			"Given the historical importance of Plato's philosophy, we believe it is especially significant to evaluate LLMs within his epistemological framework. This framework has stood the test of time and should be given due consideration when it comes to learning and teaching."

Dr. Stolz raises concerns about the future of generative AI and suggests that more philosophical thinking and engagement with AI are required.

"We should be cautious about the use of generative AI in educational contexts. Greater thought needs to be given to its usage and what that looks like from an educational point of view," Dr. Stolz says.

"We shouldn't lose sight of the fact that AI can lead to an outsourcing of our thinking. This is deeply problematic from an educational standpoint, as it diminishes an essential part of the educational enterprise: the cultivation of intelligent thinkers.

"We require more philosophical thinking and engagement with AI, particularly in relation to its application in educational contexts."


																																																					
																				
																						More information:
												Is learning with ChatGPT really learning? Educational Philosophy and Theory. DOI: 10.1080/00131857.2024.2376641 www.tandfonline.com/doi/full/1 ... 0131857.2024.2376641
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Deplatforming puts sex workers at risk, study says
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A study published in Social Sciences by CUNY SPH alumna Melissa Ditmore and team suggests that laws criminalizing sex work don't prevent human trafficking and leave sex workers vulnerable to coercion and unsafe conditions.



										      
																					In a national survey developed in partnership with sex workers across the U.S., Dr. Ditmore and colleagues found that sex workers use a range of online platforms. However, due to recent laws banning the promotion of prostitution, platforms often remove and/or limit sex workers' access, thereby restricting their ability to earn income and compromising their safety.

Sex workers have long pioneered the use of online platforms for advertising, providing services, screening clients, collecting payments, and peer-interaction, among other activities.

In response to laws like the Stop Enabling Sex Traffickers Act (SESTA) and the Fight Online Sex Trafficking Act (FOSTA), which allow law enforcement to prosecute online providers perceived to be promoting sex work, a number of platforms developed policies to avoid prosecution.

Research shows this has compromised sex workers' capacities to live and work safely. Without a platform to advertise and screen clients, for example, the sex worker may be forced to engage in riskier behavior such as seeking clients in public spaces and accepting riskier interactions.

These laws don't impact all sex workers equally, the authors say. Their effects stratify along the lines of race, gender, and ability.

"We found that income loss and safety loss are more likely for non-white/gender-expansive/disabled de-platformed sex workers than they are for white/cis/non-disabled sex workers," says Dr. Ditmore.

Among sex workers, scholars, and advocates, there is an ever-growing consensus that laws like SESTA/FOSTA do little to help sex workers live and work safely, the authors say. This study furthers arguments in favor of repealing such laws.


																														
																				
																						More information:
												Samantha Majic et al, Sex Workers Cannot Be Wrong: Engaging and Negotiating Online Platform Power, Social Sciences (2024). DOI: 10.3390/socsci13070337. doi.org/10.3390/socsci13070337
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To kill mammoths in the Ice Age, people used planted pikes, not throwing spears, researchers say
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                Clovis points are distinguishable, in part, due to their distinctive flute or channel flake scar near the base, as shown in these replicas. UC Berkeley researchers studied how the points functioned as part of a system and were used to bring down megafauna in the Ice Age. Credit: Scott Byram
            
        

    


How did early humans use sharpened rocks to bring down megafauna 13,000 years ago? Did they throw spears tipped with carefully crafted, razor-sharp rocks called Clovis points? Did they surround and jab mammoths and mastodons? Or did they scavenge wounded animals, using Clovis points as a versatile tool to harvest meat and bones for food and supplies?



										      
																																	UC Berkeley archaeologists say the answer might be none of the above.

Instead, researchers say humans may have braced the butt of their pointed spears against the ground and angled the weapon upward in a way that would impale a charging animal. The force would have driven the spear deeper into the predator's body, unleashing a more damaging blow than even the strongest prehistoric hunters would have been capable of on their own.

Drawing upon multiple sources of writings and artwork, a team of Berkeley archaeologists reviewed historical evidence from around the world about people hunting with planted spears.

They also ran the first experimental study of stone weapons that focused on pike hunting techniques, revealing how spears react to the simulated force of an approaching animal. Once the sharpened rock pierced the flesh and activated its engineered mounting system, they say, the spear tip functioned like a modern day hollow-point bullet and could inflict serious wounds to mastodons, bison and saber-toothed cats.

"This ancient Native American design was an amazing innovation in hunting strategies," said Scott Byram, a research associate with Berkeley's Archaeological Research Facility and first-author of a paper on the topic published in the journal PLOS ONE.

"This distinctive Indigenous technology is providing a window into hunting and survival techniques used for millennia throughout much of the world."


																																						
    
     




																																			The historical review and experiment may help solve a puzzle that has fueled decades of debate in archaeology circles: How did communities in North America actually use Clovis points, which are among the most frequently unearthed items from the Ice Age?

Named for the town of Clovis, New Mexico, where the shaped stones were first recovered nearly a century ago, Clovis points were shaped from rocks, such as chert, flint or jasper.

They range from the size of a person's thumb to that of a midsize iPhone and have a distinct, razor-sharp edge and fluted indentations on both sides of their base. Thousands of them have been recovered across the U.S.--some have even been unearthed within preserved mammoth skeletons.

They've also been a pop culture plot point. Characters in the video game "Far Cry Primal" use spears tipped with stone points to ambush mastodons. The movie 10,000 B.C. uses a similar spear to hunt mammoths. Scholars and hobbyists reconstruct Clovis points--and some even document on YouTube the process of building them and using them to hunt bison.

Those depictions make for a good story. But they likely fail to consider the realities of life in the Ice Age, said Byram and his co-author, Jun Sunseri, a Berkeley associate professor of anthropology.

Clovis points are often the only recovered part of a spear. The intricately designed bone shafts at the end of the weapon are sometimes found, but the wood at the base of the spear and the pine pitch and lacing that help make them function as a complete system have been lost to time.


																																			Plus, research silos limit that kind of system's thinking about prehistoric weaponry, Jun said. And if stone specialists aren't experts in bone, they might not see the full picture.
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                A high-speed photo sequence during a test after an 11.34 kg weight was dropped from 35 cm shows various moments as the stone point recedes into and splinters the pike shaft. Researchers said the way the stone point could have pierced animal flesh and the wood-and-bone shaft opened up suggests that the spear as a system functioned similar to a hollow-point bullet. Credit: Scott Byram
            
        

    



"You have to look beyond the simple artifact," he said. "One of the things that's key here is that we're looking at this as an engineered system that requires multiple kinds of sub-specialties within our field and other fields."

Building tools as strong, effective systems was likely a priority for communities 13,000 years ago. The tools needed to be resilient. The people had a limited number of suitable rocks to work with while traversing the land. They might go hundreds of miles without access to the right kind of long, straight poles from which to fashion a spear.

So it stands to reason they wouldn't want to risk throwing or destroying their tools without knowing if they'd even land the animal, said Byram, who mined archival records, spanning anthropology to art to Greek history, to trace the arc of planted pikes as weapons.

"People who are doing metal military artifact analysis know all about it because it was used for stopping horses in warfare," Byram said.

"But prior to that, and in other contexts with boar hunting or bear hunting, it wasn't very well known. It's a theme that comes back in literature quite a bit. But for whatever reason, it hasn't been talked about too much in anthropology."

To evaluate their pike hypothesis, the Berkeley team built a test platform measuring the force a spear system could withstand before the point snapped and/or the shaft expanded. Their low-tech, static version of an animal attack using a braced, replica Clovis point spear allowed them to test how different spears reached their breaking points and how the expansion system responded.


																																						
    
     




																																			It was based on prior experiments where researchers fired stone-tipped spears into clay and ballistics gel--something that might feel like a pinprick to a 9-ton mammoth.

"The kind of energy that you can generate with the human arm is nothing like the kind of energy generated by a charging animal. It's an order of magnitude different," Jun said. "These spears were engineered to do what they're doing to protect the user."

The experiment put to the test something Byram had mulled for decades. When he was in graduate school and analyzing prehistoric stone tools, he crafted replica Clovis points and fashioned spears using traditional techniques. He remembered thinking how time-intensive a process it was to invest in a stone Clovis point--and how important it would be for the point to function effectively.

"It just started to make sense to me that it actually had a different purpose than some of the other tools," Byram said. "Unlike some of the notched arrowheads, it was a more substantial weapon. And it was probably also used defensively."

Conversations around a campfire early in the pandemic between Jun, a zooarchaeologist who learned from local communities during his time in Africa, and Kent Lightfoot, a Berkeley anthropology professor emeritus, prompted them to dig into the mystery. Through talks with his VhaVenda mentors, Jun learned how the engineering that went into the butt of some spears was just as critical as the work that went into the points.


																																			"The sophisticated Clovis technology that developed independently in North America is testimony to the ingenuity and skills that early Indigenous people employed in their cohabitation of the ancient landscape with now-extinct megafauna," said Lightfoot, a co-author of the study.

In the coming months, the team plans to further test its theory by building something akin to a replica mammoth. Using a type of slide or pendulum, they hope to simulate what an attack might have looked like as a planted Clovis-tipped pike made impact with a massive, fast-moving mammal.

"Sometimes in archaeology, the pieces just start fitting together like they seem to now with Clovis technology, and this puts pike hunting front and center with extinct megafauna," Byram said.

"It opens up a whole new way of looking at how people lived among these incredible animals during much of human history."


																																																					
																				
																						More information:
												Clovis points and foreshafts under braced weapon compression: Modeling Pleistocene megafauna encounters with a lithic pike, PLoS ONE (2024). journals.plos.org/plosone/arti ... journal.pone.0307996
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US Congress members' wealth statistically linked with ancestors' slaveholding practices
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                Sehgal and Sehgal examined the net worth of members of the U.S. Congress and its relationship with being a descendant of slave owners. Legislators whose ancestors enslaved 16 or more individuals had $3.93 million higher net worth compared to legislators whose ancestors were not slave owners, a five-fold increase. Credit: Anne-Lise Paris, (www.in-graphidi.com), PLOS, CC-BY 4.0
            
        

    


According to a new study, as of April 2021, US Congress members whose ancestors enslaved 16 or more people had a net worth that was five times higher than that of legislators whose ancestors did not have slaves. Neil Sehgal of the University of Pennsylvania, US, and Ashwini Sehgal of Case Western Reserve University, US present these findings in the open-access journal PLOS ONE on August 21, 2024.



										      
																																	Prior research has linked slavery's intergenerational effects to contemporary inequality, poverty, education, voting behavior, and life expectancy in the US However, the extent to which past slavery in the US contributes to today's social and economic conditions remains unclear.

In 2023, Reuters released an investigative series that captured information on slaveholder ancestry for all 535 individuals who were US Congress members as of April 15, 2021. To boost understanding of US slavery's potential contemporary effects, Sehgal and Sehgal cross-referenced information from that report with legislators' self-disclosed finances.

Statistical analysis of the data revealed that the net worth of US Congress members whose ancestors had 16 or more slaves was about five times higher than that of legislators whose ancestors did not have slaves--even after accounting for demographic factors that could also be linked to net worth, including age, sex, race, ethnicity, and education.

The researchers note that legislators are not personally responsible for their ancestors' actions. Nonetheless, the findings provide new evidence suggesting the possibility that past slaveholding practices in the US may continue to affect people today.


																																						
    
     




																																			The authors outline a number of limitations of their study. For instance, the findings do not point to any specific mechanism by which slave ownership by ancestors might affect contemporary legislators' wealth.

In addition, the dataset is small, does not account for ancestors' history of slavery prior to the founding of the U.S. in 1776, and may lack certain financial assets and information that legislators are not required to disclose. And because US Congress members tend to be wealthier, the findings cannot be extrapolated to other US politicians or the general public.

Additional research in these areas could help clarify links between slaveholder ancestry and current wealth, which may aid efforts to address contemporary social and economic disparities.

The authors add, "Members of Congress hold significant power to shape policies and set national agendas. Understanding the wealth disparities within this influential group can drive conversations about economic equity and motivate legislators to support policies addressing historical injustices."
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												PLoS ONE (2024). DOI: 10.1371/journal.pone.0308351
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