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SOCIAL AND INTERDISCIPLINARY SCIENCES AND
PUBLIC HEALTH

RESEARCH ARTICLE | EPIDEMIOLOGY

Developmental Pb exposure increases rate

of forgetting on a delayed matching-to-

sample task among Mexican children
BY KATHERINE SVENSSON, JAMIL M. LANE, ET AL.

Developmental Pb exposure impairs memory by enhancing the rate
of forgetting as measured by a delayed matching-to-sample test.

NEUROSCIENCE

RESEARCH ARTICLE | NEUROSCIENCE

Striatal dopamine signals errors in

prediction across different informational

domains
BY KAUÊ M. COSTA, AKIHIRO SHIMBO, ET AL.

Dopamine reflects prediction errors not only about reward but also
about valueless stimuli, challenging many current theories.

RESEARCH ARTICLE | NEUROSCIENCE

Change-of-mind neuroeconomic decision-

making is modulated by LINC00473 in

medial prefrontal cortex in a sex-

dependent manner
BY ROMAIN DURAND-DE CUTTOLI, ORNA ISSLER, ET AL.

Long non-coding RNA LINC00473 in mPFC alters change-of-mind re-
evaluative decision-making behavior related to negative rumination.

RESEARCH ARTICLE | NEUROSCIENCE

Cypin regulates K63-linked

polyubiquitination to shape synaptic

content
BY SRINIVASA R. GANDU, ANA R. RODRIGUEZ, ET AL.

K63-polyubiquitin chains enable cypin protein to simultaneously
modify pre- and postsynaptic content.

RESEARCH ARTICLE | CELLULAR NEUROSCIENCE

Synthetic efferocytic receptor microglia

enhances anti-inflammatory clearance of

amyloid-β for AD treatment in mice
BY LIJUAN SHAO, YI ZHANG, ET AL.

Microglia with a synthetic receptor show enhanced Aβ clearance
without inflammation, opening pathways for AD treatment.

RESEARCH ARTICLE | PHYSIOLOGY

G proteins of the G  family expressed by

POMC neurons regulate key metabolic

functions
BY DHANUSH HASPULA, ZHENZHONG CUI, ET AL.

Activation of G proteins of the G  family expressed by POMC
neurons causes marked improvements in glucose homeostasis.

RESEARCH ARTICLE | NEUROSCIENCE

Microglial BDNF modulates arketamine’s

antidepressant-like effects through

cortico-accumbal pathways
BY LUJUAN HE, XUENAN WANG, ET AL.

Microglial BDNF modulates NAc-projecting mPFC neurons,
contributing to the antidepressant-like effects of arketamine.

RESEARCH ARTICLE | NEUROSCIENCE

Structural and genetic determinants of

zebrafish functional brain networks
BY ANTOINE LÉGARÉ, MADO LEMIEUX, ET AL.

Brain-wide functional imaging and network analysis in zebrafish
larvae uncover parallels with human brain networks.

RESEARCH RESOURCE | NEUROSCIENCE

Decoding sexual dimorphism of the sex-

shared nervous system at single-neuron

resolution
BY RIZWANUL HAQUE, HAGAR SETTY, ET AL.

scRNA-seq of neurons of the two sexes of C. elegans reveals sex
differences in function, behavior, and connectivity.

Bright ideas, brilliant metal: How

palladium shines across disciplines
Join Science Webinars at this live discussion exploring palladium's

transformative role in catalysis, clean energy, electronic

information technologies, environmental protection, and health

care.

EARTH, ENVIRONMENTAL, ECOLOGICAL, AND SPACE
SCIENCES

RESEARCH ARTICLE | ATMOSPHERIC SCIENCE

Cold-air outbreaks in the continental US:

Connections with stratospheric variations
BY LAURIE AGEL, JUDAH COHEN, ET AL.

Extreme US cold linked to two variations of a stretched stratospheric
polar vortex can explain a Northwest US cooling trend.

RESEARCH ARTICLE | GEOPHYSICS

Kilometric sea level changes during the

Messinian salinity crisis caused by river

erosion and climate
BY DANIEL GARCÍA-CASTELLANOS, HANNEKE HEIDA, ET AL.

Upon desiccation, the Mediterranean level rose because of the
erosional capture of surrounding lacustrine basins.

RESEARCH ARTICLE | OCEANOGRAPHY

Atlantification drives recent strengthening

of the Arctic overturning circulation
BY MARIUS ÅRTHUN, AILIN BRAKSTAD, ET AL.

A less ice-covered Arctic shifts dense water formation northward,
strengthening the Arctic Ocean overturning circulation.

RESEARCH ARTICLE | GEOLOGY

Terrestrial temperature history reveals Late

Miocene rapid uplift of the northern Tibetan

Plateau
BY YU LIANG, HUANYE WANG, ET AL.

Group III alkenone-based terrestrial temperature data reveal the
timing, pace, and magnitude of northern Tibetan Plateau uplift.

RESEARCH ARTICLE | PLANETARY SCIENCE

Geology and Mars analog potential of the

<2.7-billion-year-old Miralga impact

structure, North Pole Dome, Pilbara Craton,

Australia
BY ALEC R. BRENNER, AARON J. CAVOSIE, ET AL.

Miralga, a recently discovered Australian meteorite impact structure,
contains the oldest known shocked rocks on Earth.

RESEARCH ARTICLE | GEOCHEMISTRY

Rare earth element nucleosynthetic

anomalies and dust transport in the

protoplanetary disk
BY JUSTIN Y. HU, FRANÇOIS L. H. TISSOT, ET AL.

Isotopic anomalies of REEs in fg-CAIs reveal incomplete solar
system mixing, potentially linked to FU Orionis outbursts.

RESEARCH ARTICLE | GEOLOGY

Slab underthrusting is the primary control

on flat-slab size
BY GUIDO M. GIANNI, LEANDRO C. GALLO, ET AL.

Flat-slab expansion is driven primarily by underthrusting of the lower
plate, challenging long-standing geodynamic views.

RESEARCH ARTICLE | ECOLOGY

Integrating population genomics and

environmental data to predict adaptation to

climate change in post-bottleneck Tibetan

macaques
BY YANG TENG, WENBO LI, ET AL.

Genomics and environmental data were used to quantify how recent
population bottlenecks have eroded adaptive potential.

RESEARCH ARTICLE | OCEANOGRAPHY

Constraining biorecalcitrance of carboxyl-

rich alicyclic molecules in the ocean
BY RUANHONG CAI, OLIVER J. LECHTENFELD, ET AL.

The bioavailability of marine dissolved organic matter is intrinsically
tied to molecular polarity.

PHYSICAL AND MATERIALS SCIENCES

RESEARCH ARTICLE | ENGINEERING

Multiscale analysis of equatorial sclera

anisotropy: Revealing discrepancies in fiber

orientation and mechanical properties
BY RUNZE LI, YI HUA, ET AL.

The mechanical properties of biological tissues do not consistently
exhibit increased stiffness along the fiber orientation.

RESEARCH ARTICLE | OPTICS

Ultrastable lasing from perovskite colloidal

nanocrystals
BY XUEYANG LI, YUXI JIA, ET AL.

Perovskite lasers are made ultrastable in the form of liquids.

RESEARCH ARTICLE | APPLIED SCIENCES AND ENGINEERING

Intensified atomic utilization efficiency of

single-atom catalysts for nitrate conversion

via electrified nanoporous membrane
BY XIAOXIONG WANG, LEA R. WINTER, ET AL.

Nanoporous electrofiltration intensifies atomic utilization of single-
atom catalysts for low-concentration nitrate conversion.

RESEARCH ARTICLE | PHYSICAL SCIENCES

Dual-phoretic wireless device for

directionally oriented and carrier-free

targeted drug delivery
BY SUNG-GEUN CHOI, SEONGCHAN KIM, ET AL.

A wireless dual-phoretic device enables carrier-free drug delivery
through ionic transport mechanisms.

RESEARCH ARTICLE | OPTICS

Nonlinearity symmetry breaking for

generating tunable quantum entanglement

in semiconductor metasurfaces
BY JINYONG MA, TONGMIAO FAN, ET AL.

Tunable quantum entanglement with metasurfaces via nonlinearity
symmetry breaking is proposed and experimentally observed.

RESEARCH ARTICLE | PHYSICS

Keeping the photon in the dark: Enabling

quantum dot dark state control by chirped

pulses and magnetic fields
BY FLORIAN KAPPE, RENÉ SCHWARZ, ET AL.

Chirped laser pulses and magnetic fields enable all-optical control
over dark exciton states in semiconductor quantum dots.

RESEARCH ARTICLE | APPLIED SCIENCES AND ENGINEERING

Polymer encapsulation via initiated

chemical vapor deposition (iCVD) to

enhance stability of Ti C T  MXene-based

formaldehyde sensors
BY SHWETHA SUNIL KUMAR, RENUKA H., ET AL.

Encapsulating a MXene-based gas sensor in a siloxane layer
improves its stability, extending its half life span by more than 200%.

RESEARCH ARTICLE | PHYSICAL SCIENCES

Domain engineering in ferroelectric

nematics for nonlinear optical modulation
BY CHAO-YI LI, XIAO-YI XU, ET AL.

The interplay between surface anchoring and electrostatics
dominates over the domain engineering in fluid ferroelectrics.

RESEARCH ARTICLE | CHEMISTRY

Electrified dry reforming of methane on Ni-

La O –loaded activated carbon: A net CO -

negative reaction
BY WEI ZHAO, XUEYI MEI, ET AL.

Electrification cuts the energy cost for dry (CO ) reforming of CH ,
enabling net CO -negative emissions with low-carbon powers.

RESEARCH ARTICLE | HEALTH AND MEDICINE

Biorhythms derived from consumer

wearables predict postoperative

complications in children
BY RUI HUA, MICHELA CARTER, ET AL.

Biorhythms (activity and heart rate patterns) from consumer
wearables can predict complications in children after appendectomy.

RESEARCH ARTICLE | PHYSICAL SCIENCES

Confinement-induced chirality in phase-

separated achiral polymer solutions
BY BAICHUAN KOU, JIN-SHENG WU, ET AL.

Achiral rigid-rod polymers self-organize into chiral structures under
confinement.

RESEARCH ARTICLE | PHYSICAL SCIENCES

Topological-charge multiplexed

metasurfaces for generating structural

acoustic field and remote dynamic control
BY JIAQI QUAN, BAOYIN SUN, ET AL.

Topological-charge multiplexed metasurface accomplishes
generation and remote dynamic control of off-central vortex
singularities.

RESEARCH ARTICLE | APPLIED SCIENCES AND ENGINEERING

Picoeukaryote-based biohybrid

microrobots for active delivery in the

kidney
BY ZHENGXING LI, DAN WANG, ET AL.

A biohybrid microrobot is created for active delivery within ultrasmall
complex biological environments in the kidney.

RESEARCH ARTICLE | MATERIALS SCIENCE

Highly textured metal anodes for stable

aqueous batteries: Fabrication and

characterization
BY SHIFENG HONG, MINGJIA FANG, ET AL.

Zn electrodes with systematically varied crystal textures fabricated
using cold compression exhibit exceptional reversibility.

RESEARCH ARTICLE | MATERIALS SCIENCE

A salt-driven mechanism for precise

chirality sorting of carbon nanotubes
BY MIN LYU, CHENG LI, ET AL.

A salt-driven method enables efficient, precise, cost-effective, and
scalable sorting of SWCNTs by chirality and handedness.

RESEARCH ARTICLE | MATERIALS SCIENCE

Discovering high-entropy electrocatalysts

through a batch-alloy targeting approach
BY HUI-FENG ZHAO, LI LI, ET AL.

A batch-alloy targeting approach identifies electrocatalysts with high
activity and stability.

BIOMEDICINE AND LIFE SCIENCES

RESEARCH ARTICLE | HEALTH AND MEDICINE

Dynamically covalent lipid nanoparticles

mediate CRISPR-Cas9 genome editing

against choroidal neovascularization in

mice
BY DESHENG CAO, JUNLIANG ZHU, ET AL.

Dynamically covalent lipid nanoparticles mediate VEGFA gene editing
to treat choroidal neovascularization.

RESEARCH ARTICLE | PLANT SCIENCES

Parallel evolution of salinity tolerance in

Arabidopsis thaliana accessions from Cape

Verde Islands
BY FÉLIX J. MARTÍNEZ RIVAS, DOROTHEE WOZNY, ET AL.

Plants from the Cape Verde Islands evolved parallel mutations to
protect from high salinity.

RESEARCH ARTICLE | CANCER

Extracellular vesicle–hitchhiking

nanoliposomes for cancer-associated

fibroblast phenotype modulation impede

metastasis progression
BY FANG CHEN, ZHIDI HE, ET AL.

Hitchhiking on exosomes facilitates distant cancer–associated
fibroblast modulation.

RESEARCH RESOURCE | LIFE SCIENCES

Autonomous bioluminescence emission

from transgenic mice
BY KAMILA A. KISZKA, CHRISTIAN DULLIN, ET AL.

By insertion of six bacterial genes into the genome, autonomously
glowing mice were generated.

RESEARCH ARTICLE | BIOCHEMISTRY

Exogenous activation of the adhesion

GPCR ADGRD1/GPR133 protects against

bone loss by negatively regulating

osteoclastogenesis
BY LIANG HE, QIANSEN ZHANG, ET AL.

An exogenous agonist of ADGRD1 protects against bone loss by
negatively regulating osteoclastogenesis.

RESEARCH ARTICLE | CELL BIOLOGY

Down-regulation of human-specific lncRNA

TMEM9B-AS1 in skeletal muscle of people

with type 2 diabetes affects ribosomal

biogenesis
BY ILKE SEN, JONATHON A. B. SMITH, ET AL.

TMEM9B-AS1, down-regulated in type 2 diabetes, regulates
ribosomal biogenesis in muscle by promoting IGF2BP1-MYC mRNA
interaction.

RESEARCH ARTICLE | BIOPHYSICS

Proteins with cognition-associated

structural changes in a rat model of aging

exhibit reduced refolding capacity
BY HALEY E. TARBOX, AUDREY BRANCH, ET AL.

Up to 7% of rat hippocampal proteins undergo structural changes
that associate with age-related decline in spatial learning.

RESEARCH ARTICLE | CANCER

UFMylation maintains tumor suppressor

pVHL stability by activating the

deubiquitinase BAP1
BY XIAO YANG, YALEI WEN, ET AL.

UFMylation activates BAP1, leading to stabilization of pVHL and
suppression of colorectal cancer progression.

RESEARCH ARTICLE | IMMUNOLOGY

PD-1 and ICOS are coexpressed in T

follicular helper cells but define three

stages of maturation of T follicular

regulatory cells
BY FILIPA RIBEIRO, DIOGO ANTUNES, ET AL.

T follicular helper and regulatory cells in human lymphoid tissue
mature distinctly, defined by PD-1 and ICOS protein levels.

RESEARCH RESOURCE | IMMUNOLOGY

Establishment of a reverse genetics system

for studying human immune functions in

mice
BY PRIYA PAL, SHUAI GAO, ET AL.

Humanized mouse models enable the use of reverse genetics to
study immune gene functions in human disease.

RESEARCH ARTICLE | VIROLOGY

Spatiotemporal reconstruction of the North

American A(H5N1) outbreak reveals

successive lineage replacements by

descendant reassortants
BY ANTHONY V. SIGNORE, JOLENE GIACINTI, ET AL.

Phylodynamics show the reassortant progeny of Eurasian H5 clade
2.3.4.4b and American LPAI viruses outcompeted their ancestors.

RESEARCH ARTICLE | CANCER

Complex I inhibition combined with TLR

activation in the breast tumor

microenvironment educates cytotoxic

neutrophils
BY JOHN HEATH, RYUHJIN AHN, ET AL.

TLR activation and complex I inhibition in the breast tumor
microenvironment train neutrophils with tumoricidal functions.

RESEARCH ARTICLE | REGENERATION

Anabolic indices of matrix proteins identify

regenerative small RNA intrinsic to human

cartilage
BY MING-FENG HSUEH, PATRIK ÖNNERFJORD, ET AL.

Small RNAs linked to cartilage repair in humans and regenerating
animals may unlock regenerative therapies for osteoarthritis.

RESEARCH ARTICLE | IMMUNOLOGY

NLRP3 inflammasome–driven

hemophagocytic lymphohistiocytosis

occurs independent of IL-1β and IL-18 and

is targetable by BET inhibitors
BY FARZANEH SHOJAEE, ESMAEEL AZADIAN, ET AL.

Targeting NLRP3 with BET inhibitors limits disease in the cytokine
storm syndrome, secondary hemophagocytic lymphohistiocytosis.

RESEARCH ARTICLE | APPLIED SCIENCES AND ENGINEERING

Pressure-driven microinjection (PMI) of

porous-coated balloon for ultrafast

endoluminal drug delivery across biological

barriers
BY HONGLIN QIAN, JING WANG, ET AL.

Elastic porous coating compression enables microinjection for
robust, safe trans-barrier drug delivery.

RESEARCH ARTICLE | PLANT SCIENCES

Stripe rust fungi hijack a host

transcriptional repressor to induce

TaSWEET14d for enhanced sugar uptake in

wheat
BY PEIJING ZHENG, PU YUAN, ET AL.

Stripe rust effector Pst15882 manipulates host SWEET transporter
TaSWEET14d for sugar acquisition, facilitating fungal invasion.

RESEARCH ARTICLE | HEALTH AND MEDICINE

High-throughput multiplexed gene and cell

doping analysis through CRISPR-Cas12a

system integrated with blood direct PCR
BY JOON-YEOP YI, HYOMIN CHOI, ET AL.

Gene and cell doping was efficiently detected via high-throughput
and multiplexed doping analysis system.

RESEARCH ARTICLE | VIROLOGY

Structures and receptor binding activities

of merbecovirus spike proteins reveal key

signatures for human DPP4 adaptation
BY HANG YUAN, JINGJING WANG, ET AL.

Merbecovirus S-protein structures show convergent evolution for
DPP4 binding but divergent evolution for ACE2 binding.

RESEARCH ARTICLE | DISEASES AND DISORDERS

Src/FN1 pathway activation drives tumor

cell cluster formation and metastasis in

lung cancer: A promising therapeutic target
BY ZUJUN QUE, ZHICHAO XI, ET AL.

Lung tumor clusters metastasize via Src/FN1 signaling, and the
uncovered mechanism highlights a promising therapeutic target.

RESEARCH ARTICLE | EVOLUTIONARY BIOLOGY

A narrow range of transcript-error rates

across the Tree of Life
BY WEIYI LI, STEPHAN BAEHR, ET AL.

Genome-wide analyses of transcript errors using a modified rolling-
circle sequencing method reveal a narrow range of error rates.

RESEARCH ARTICLE | CELL BIOLOGY

Transition of cellular senescence to

pyroptosis mediates recurrence of small

cell lung cancer after chemotherapy
BY LIE MA, YU HAN, ET AL.

The transition of cellular senescence to pyroptosis mediates
recurrence of tumors after chemotherapy.

RESEARCH ARTICLE | CELL BIOLOGY

BRD4770 protects against DOX-induced

cardiotoxicity by inhibiting apoptosis and

ferroptosis
BY JINGRONG SHAO, RUI XIAO, ET AL.

BRD4770 protects the heart from DOX-induced cardiotoxicity by
inhibiting cardiomyocyte apoptosis and ferroptosis.

RESEARCH ARTICLE | HEALTH AND MEDICINE

Enhanced immunocompatibility and

hemocompatibility of nanomedicines

across multiple species using complement

pathway inhibitors
BY YUE LI, SARAH JACQUES, ET AL.

Clinically approved complement inhibitors reduce infusion reactions
and immune recognition of certain nanodrugs.

RESEARCH ARTICLE | DEVELOPMENTAL BIOLOGY

Sensing of extracellular l-proline

availability by the integrated stress

response determines the outcome of cell

competition
BY SHRUTHI KRISHNAN, ANA LIMA, ET AL.

Cell competition acts as a tissue-sparing mechanism, eliminating
dysfunctional cells when amino acids are plentiful.

RESEARCH ARTICLE | PHYSIOLOGY

The human genetic variant rs6190 unveils

Foxc1 and Arid5a as novel prometabolic

targets of the glucocorticoid receptor in

muscle
BY ASHOK DANIEL PRABAKARAN, FABIAN MONTECINO-MORALES, ET AL.

While discovering a metabolic SNP mechanism, myocyte-
autonomous mechanisms of metabolic health are unveiled.

RESEARCH ARTICLE | APPLIED SCIENCES AND ENGINEERING

Permanent magnetic droplet–derived

microrobots
BY YUANXIONG CAO, RUOXIAO XIE, ET AL.

Permanent magnetic droplet–derived microrobots have enhanced
cargo loading and locomotion capabilities.

RESEARCH ARTICLE | CANCER

Single-cell spatial transcriptomics reveals

immunotherapy-driven bone marrow niche

remodeling in AML
BY GEGE GUI, MOLLY A. BINGHAM, ET AL.

High-resolution mapping shows that immunotherapy reshapes bone
marrow cell interactions.

RESEARCH ARTICLE | STRUCTURAL BIOLOGY

Atomic-resolution structure of a chimeric

Powassan tick-borne flavivirus
BY SAYAN DAS, ANOOP NARAYANAN, ET AL.

The 2.8-Å resolution structure is presented for a chimeric construct
of an emerging tick-borne flavivirus, Powassan virus.

RESEARCH ARTICLE | DEVELOPMENTAL BIOLOGY

Muscle growth by sarcomere divisions
BY CLEMENT RODIER, IAN D. ESTABROOK, ET AL.

When muscle cells enlarge during developmental growth, they divide
their contractile sarcomeres into daughter sarcomeres.

RESEARCH ARTICLE | CORONAVIRUS

Ion channel structure and function of the

MERS coronavirus E protein
BY IVA SUČEC, BINGQING XIA, ET AL.

The MERS E protein conducts K  ions using aromatic residues.

RESEARCH ARTICLE | HEALTH AND MEDICINE

Wearing bacteriophages individually with

an adhesive drug-loadable nanohelmet for

treating ocular infections
BY LU MENG, FENGMIN YANG, ET AL.

A nanohelmet enables phages to carry antiphlogistic drugs and
adhere to ocular surface for enhanced eye infection therapy.
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