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O O O O Materials Science
Strong and brittle lithium dendrites
gogogogd

A 0 00QING AL BOYU ZHANG, XING LIU, BONGKI SHIN, WENHUA GUO, GUANHUI GAOQ,
ETAL.

AU 00

https://www.science.org/doi/10.1126/science.adu9988

AU 00
guodubbbtoogoubobboooouboobbuoooooobobood

gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
gooboobbooooooobobobbtbdooooobbobbbooooooobobobobog

guoobobbtobooooobbuooobobbbboooooobbboooooobon
gobboboboogioudgggoonoobouoooooooon

gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
gooboobbooooooobobobbtbdooooobbobbbooooooobobobobog
goon

A Abstract(

The growth and penetration of lithium dendrites through electrolytes and separators remain key challenges
to realizing high— energy density lithium-metal batteries. Using mechanically strong electrolytes and
separators has been considered a promising strategy based on the commonly believed softness of lithium.
However, dendrite formation persists in stiff solid electrolytes, suggesting distinct mechanical behaviors. We
measured the mechanical properties of individual lithium dendrites using an air-free protocol. We found that
lithium dendrites are unexpectedly strong and brittle, with fracture stress greater than ~150 megapascals,
unlike the ductile bulk metal. Cryo— transmission electron microscopy and mechanical modeling showed
that this behavior arises from solid electrolyte interface constraints and nanoscale strengthening. These
findings provide alternative mechanisms for dendrite penetration and dead lithium formation as well as
guidance for design strategies for lithium-metal batteries.
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Rapid evolution predicts demographic recovery after extreme drought
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A Abstract(

Populations that are declining as a result of climate change may need to evolve to persist. Although
evolutionary rescue has been demonstrated in theory and in the laboratory, its relevance to natural
populations facing climate change remains unknown. Here we link rapid evolution and population dynamics
in scarlet monkeyflower, Mimulus cardinalis, during exceptional drought. We leverage whole-genome
sequencing across 55 populations to identify climate-associated loci. Simultaneously we track demography
and allele frequency change throughout the drought. We establish range-wide population decline during the
drought, geographically variable rapid evolution, and variable population recovery that is predictable by
standing genetic variation in, and rapid evolution at, climate-associated loci. These findings demonstrate the
possibility of evolutionary rescue in the wild, showing that genetic variation at adaptive, but not neutral, loci
predicts population recovery.

Evolutionary adaptation to global change reduces sustainable fisheries yields
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A Abstract[]

Global warming is altering the fisheries that underpin food security, but projections of these impacts generally
exclude evolutionary processes. We describe a model that forecasts how fish will adapt to future climates and
the consequences of that evolution for fisheries yields. We predict that fish in warmer waters will grow faster
but evolve earlier maturation, decreasing their maximum size. We predict that evolution ameliorates the
impacts of climate change on fish fitness but exacerbates its impacts on fisheries yields—worsening losses by
~50%. Excluding evolution overestimates future yields under all emissions scenarios, but evolution’ s

impacts are greatest under the most extreme scenarios. All life histories may evolve in response to global
change—this evolution should be considered in projections of ecosystems and their services.

00 O O Zoology
Seal and sea lion brains have evolved to support volitional control of vocal behavior and learning
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A Abstractd

Seals and sea lions have highly developed volitional breathing control, to which the phocid seals add vocal
production learning, including mimicry. In this work, using histology and ex vivo diffusion magnetic
resonance imaging tractography, we provide evidence for a phylogenetic spectrum of accumulative neural
adaptations supporting aspects of volitional vocal control across pinnipeds. Otariids and phocid seals, but
not coyotes, have a direct connection between the vocal motor cortex and phonatory brainstem nuclei.
Harbor seals showed hypertrophic connectivity between the anterior ventrolateral thalamus and the vocal
premotor cortex—part of a forebrain circuit related to vocal learning in birds and mimicry in humans and
parrots. We demonstrate that phocid seals have auditory-premotor pathways potentially related to
developmental call learning.

Ravens anticipate wolf kill sites across broad scales
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A Abstractd

Scavengers generally rely on patchily distributed, unpredictable carrion. A long-standing hypothesis suggests
scavenging ravens reliably locate such food by directly following large carnivores to their kills. However, by
satellite tracking 69 ravens, 20 wolves, and 11 cougars in Yellowstone National Park, we found that following
of predators over large distances rarely occurred. Instead, ravens routinely revisited sites where wolf Kills were
common—returning from distances of up to 155 kilometers to find carrion. Much like navigating to
permanent anthropogenic subsidies, ravens appear to remember potential sources of carrion shaped by
previous encounters with wolves or their kills. These findings suggest that spatial memory and navigation play
a considerably greater role than previously assumed among scavengers, and possibly other wide-ranging
species, in search of ephemeral resources.
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Polymerase trapping as the mechanism of H5 highly pathogenic avian influenza virus genesis
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A Abstractd

Highly pathogenic avian influenza viruses (HPAIVs) derive from H5 and H7 low pathogenic avian influenza
viruses (LPAIVs). Although insertion of a furin-cleavable multibasic cleavage site (MBCS) in the
hemagglutinin gene was identified decades ago as the genetic basis for the LPAIV-to-HPAIV transition, the
mechanisms underlying the occurrence of insertion are unknown. Here, we show that transient H5 RNA
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structures, predicted to trap the influenza virus polymerase on purine-rich sequences, drive nucleotide
insertions, providing empirical evidence of RNA structure involvement in MBCS acquisition. Introduction
of H5-like sequences and structures into an H6 hemagglutinin resulted in MBCS-yielding insertions. Our
results show that nucleotide insertions that underlie H5 HPAIV emergence result from an RNA

structure— driven diversity-generating mechanism, which could also occur in other RNA viruses.
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