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246 Water loss regulates cell

and vesicle volume

Active control of vesicle water content
ensures that cell size is mamtained
when extracellular fuid is taken up
Byl 5. King and E. Smyfhe

REFORT p. 304
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247 Enforcing T cell innocence
Inhibitory signaling on T cells
maintaing "nalvety” to self-antigen
By C. Brown and A, ¥, RBudsnsky

RESEARCH ARTICLE p. 264

249 High-resolution dating

of Paleozoic fossils

Refined ages of marine fossils clarify
the timing of diversification and extinction
events Oy . Wagner

RESEARCH ARTICLE p. 272

250 Are noncommunicable diseases
communicable?

MNumerous noncommunicable diseases could
have a transmissible microbial component
By B. B. Finfay et al

PODCAST

POLICY FORUM

252 Mobile protected areas for
biodiversity on the high seas

Protecting mobite maring species and habitats
under climate change will reguire innavative
and dynamic foals

By 5 M el at al,

BOOKS ET AL.

255 Patterns, statistics, and the stars
Highlights from the history of astrology
reveal the origins of our guest to find meaning
indata ByS Varden Broechs
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256 Knowledge in the Anthropocene
To save society, science should embrace
ethical projects ByD R Coen

LETTERS

257 Losing Mexican manatees
By G. Niflez-Nogueira and M. Uribe-Ldpez

257 Support Austria’s glyphosate ban
By W. Pengr et al,

258 Fund plant conservation
to solve biodiversity crisls
By E. B, Roberson et al,
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260 From Science and other journals

REVIEW

262 Quantum materials

Quanturn spin liquids

. Broholm et al,

REVIEW SUMMARY: FOR FULL TEXT:
DX:DOLORG/10.1126/SCIENCE. AAYOEGS

RESEARCH ARTICLES

264 T cells
VISTA s a checkpoint regulator for naive
T cell guiescence and peripheral tolerance

M.A EiTanbou!y et al.
RESEARCHARTICLE SUMMARY; FOR FULL TEXT:
OX.DOLORGA02G/SCIENCGE AAYDE2

PERSPEGTIVE p:247

265 Advanced imaging

Correlative three-dimensional super-
resolution nd block-face electron
microscopy of whale vitreously frozen

cells DB Hoffman et al.

RESEARCH ARTIGLE SUMMARY: FOR FULL TEXT:
DA.DOLORG/10,1126/SCIENCE, AR ZS357

266 Mass extinction

On impact and volcanism across
the Cretacenus-Paleogene boundary
P Huil gt al.

272 Paleontology

A high-resolution summary of
Cambrian to Early Triassic marine
invartebrate biodiversity i Fan et al,
PERSPECTIVE p. 24%

REPORTS

278 Solar physics

Decay of the coronal magnetic field can
release sufficient energy to powsr a solar
flare G. [0 Fleishman et al,

281 Organic chemistry
Mitromethane as & nitrogen donar

in Schmidttype formation of amides
and nitriles 1. Lig et al.

285 Quantum criticality

Singular charge flactuations

at a magnetic guantum critical point
L. Frochasks et al,

288 Dptics |
Subwavelength diglectric rasonators
for nonlinear nanophotonics

K. Kostieley ot al.

293 Biomechanics

How flight feathers stick together

to form a continuous morphing wing
L. ¥. Matloff et al.

SCIENCE ROBOTICS RESEARGH ARTICLE BY
E:CHANG ET AL, 10,1126/ SCIRDBOTICS ARY1Z46

297 Martian atmosphere

Stormy water on Mars: The distribution
and saturation of atrmospheric water
during the dusty season

A A Fedirava et al,

301 Cell biology

Lipid-gated monowalent ion fluxes
regulate endocytic traffic and support
immune surveillance 5 A, Fresman et al,
PERSPECTIVE p.245

305 Mammalian evolution

Integrated hearing and chewing modules
decoupled ina Cretaceous stem therian
mammal £ Maoef al.
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309 Thermal conduckivity

Phonan hydrodynamics and ultrahigh-
reom-temperature thermal sonductivity
in thin graphite ¥ Machida et al.

313 Organometallics

Fluorination of arylboronic estars
enabled by bismuth redox catalysis
(1 Planas et al.
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334 Working Life

Getting personal By Erin Gibson
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Translucently colored
nucleus of a mammalian
cerebellar granule
netiren. This 30
rendering illustrates the
specific heterochromatin
subdomain type

defined by the overlap

of histones imaged by
electron microscopy (EM) and cryogenic
super-resolution fluorescence microscopy.
Athin translucent shell surrounding the
nucleds represents the nuclear membrane,
and a thin slab of 30-rendered EM data (gray)
slices through the nucleus. The circles at
lower right are cross-sectional views of
mitochandria. See page 265,

Image: D Hoffman, G. Shlengel, E. Betzig. H. Hess,
Janelia Research Campus: K. Gampbell, 0 Stabiay,
D: Salecki, St. Jute Children's Research Hospital
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Chemistry for Tomorrow’s Earth

INTRODUCTION

378 Acleaner, greener future for chemica

MNEWS
380 Cando W Conmwall
PODCAST: VIDED
REVIEWS
ing fram the past and
GEH: 'dr:rm ﬂ'l+" fut Eimic 3JJ

FODCAST

392 Theex
Where

a green chemistry

future S B Simimenman et al.
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348 United Kingdom breaks from
EU farm subsidies

"Revolutionary " change will focus
payments on environmental benefits,
not food prodiction By E. Stokstad

349 Campus attack and police
violence alarm Indian academics
Many scientists are at odds with Hindu
nationalists Gy 5 Kumar

SCIENCE scicncemag.org
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SEEALSO FPOLICY FORUM P 360
PERSPECTIVE P. 369

350 Planetary turmoil unleashed during
Solar System infancy

Models and observations supeest thatan
eariier date for the upheaval can exglain
puzzies including a puny Mars

By B Voosen

351 Florida center details fired
scientists’ links to China

Report finds six cancer researchers didn't
disclose Thosand Talents deals

By . Manyis

352 NSF rolls out huge makeover of
science statistics

Apency wants its biennial Indicatars

to be mare timely intracking global trends
Byl Mervis
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354 Cheap shots

Cryo-EM reveals exauisite molecular
siructures—at high cost. A cheaper
microscope could bring the resolution

rE'-'D|iJTFI:lI'I tothe masses =
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360 Overhaul environmental risk
assessment for pesticides

Align regulation with environmental reality
and policy By C. L Tooping etal,

CHEMISTRY FOR TOMORROW 'S EARTH SECTION
Po3r8

PERSPECTIVES 10 HOV 700
364 Can phase srnparatlml
butier cellular noise?

By supptessing concentration
fluctuations, condensation may
stabilize cellilar processes

By LA Riback and C. P Brangwynne
REPORT p. 464

365 Support cells in the brain
promote longevity

Glial cells in the braim use neuropeptides
lo communicate stress respanses
and longavity

By . W Miklas and A. Srumet
REPORT p. 438

366 The stillness of sleep

A key neuron in the basal ganglia
commands both sleep and immability
By W Wisden and M. B Franks

REPORT p. 440

368 Coherent scanning tunneling
micrescopy

Ultrafast phase-ctabilized optical pulses add
temiporal resclution Lo high spatial resolution
By C. [ Aielay

REPOAT p. 411

369 Rethinking chemistry for

a circular economy

Chemical complexity complicates product
recyeling and manufacturing sustainability
By K. Kimmerer at al.

CHEMISTRY FOR TOMORROW'S EARTH SECTION
F. 378

BOOKS ET AL.

371 A notorious Nazi, revealed
ALLS. Department of Justice insider's
biography reveals new details about
Josef Mengele By P Heberer Rice
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411 Nanophotonics

Attosecond coherent manipulation
of electrons in tunneling migroscopy
i M. Garg and K, Kem

372 Confronting campus sexual assault |

r 3 Jequate sex education and
cialization cotlide in built spaces

that st ymie consent By G M. fenzetti

LETTERS PERSPECTIVE p. 358

272 Time to update China's panda 415 Supernovae

laan terms v

B () Yottt il A type la supernoya ak the heart of

superluminous transient SH 2006gy

172 China's dams isolate Asian elephants A. Jerhstrand et al.

By Z Wangetal,

418 Manomaterials

Ratichal constriection: of a scalable
hetarostructured namorad megalibeary
B.C.Steimie ef al.

374 Conservationists must address
meat and dairy
F. Marin da Fonte and A, P foletfo Marin
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425 Quantum sensing
Entanglement-based single-shot detection
of a single magnon with a superconducting
qubit & Lachance-Quirion et al.

428 Surface microscopy
| Visualizing Ha0molecules reacting at Ti0s
artive sites with transmission electron

microscopy W Ylanet al.
RESEARCH ARTICLES

404 Neurogenetics

Chromatin accessibility dynamics ina moded
F human forebrain development

E, Treving et al,
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431 Plant science

A twa-way malecular dialogue between
embryo and endasperm is required for seed
development f. M. Dol et al,
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436 Life-span extension

Four glial cells regulate ER stress
resistance and longevity via neuropeptida
sipnaling in C. elegans

A E Frakes etal,

I PERSPECTIVE p, 365

405 Research methods

Single-cell transcriptional diversily s a
Salimark of developmental potential

G 5. Gulati et al.
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440 Newroscience
A eommon hub for sleep and motor confrol
i the substantia nigra 0. Liv et al,

FERSPECTIVE p. 366

446 Cancer immunotherapy

An RMA vaccine drives expansion and
efficacy of claudin-CAR-T cells against solid
tumors K. Reinhard et al,

453 Developmental biology

A tensile ring drives Hssue flows to shape
the gastrulating aminiote embryo

W, Saagaow’ el al,

458 Organic chemistry

Total synthests reveals atyplcal
atropisomerism in a small-molecule natural
product, tryptosubin &

S H. Reisberg et al.

464 Phase separation

Phase separation provides a mechanism
to redice noise in cells A Kiasin et al
PERSPECTIVE p- 364
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4890 News at a glance
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492 New coronavirus threat galvanizes
scientists

As China outbreak spreads worldwide,
researchers probe its origins and how to
fight it By . Cohen

454 After Brexit, a long road to mend
ties with Europe

UK, scientizts want to join EU

research program, but Europe may

balk By K. Kupferschinidt

- 495 Black holes caught in the act
of swallowing stars
Daozens of tidal disruption events :
found in galaxy surveys shed light =
on violent events
B O Clary

SCIENCE Sriencemag.org

Science

456 Electricity turns garbage into
high-quality graphene

Method could supply graphens inbilk,
OpENInE newuses Br R F Sanice

496 Monkey facility in China

lures nenroscientist

Animal rights conflict sours

move of major German lab By G. Vogel

457 Mfricans, too, carry Neanderthal
genetic legacy

Ancient Europeans took Neanderthal DNA
back to Africa” By M. Price

4898 Screen for childhood trauma
triggers dehate

Testing across California could have
unexpected downsides, critics say
By £, Underwood

FEATURES

499 Europe’s lost frontier

Aided by dedicated amateurs and new
mietheds, scientists recomstrict

a now-submerged ancient landscape—and
the people who lived there By A, Gurry

41
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504 A microbiome silver hullat

for honey bees

Apenetically engineered honey bee gut
bacterium knocks dawn two major bee
threats By R Paklon

REPORT p. 573

506 Nested hybrid nanotubes
Material made with atom-thin

Aubilar crystals portends the creation

of in_\'renti'nre ranaevices
By ¥ Gogobsiand B, 1 Yakatson
RESEARCH ARTICLE p 537

507 Liquid but not contactless

The endoplastmic reticuham makes
malecular contact with membraneless
arganelles By B Kormmann and K. Weis
RESEARGH ARTICLE @, 527

509 Stitching two chiral centers
with one catalyst

A single catalyst joins alkyl groups
with control over stereochemistry
af bath fragments

By X and M. E Watsan

REFORT py 555

510 Monitoring neuronal health
Amultiscale imaging approach reveals

a neurgimmiune communication pathway
By A Nimmerjatin

RESEARCH ARTICLE p. 528

512 Unmpicking the proteome

in single cells

Single-cell mass spectrometry will help
reveal mechanisms that underpin health
and disease By N, Slavoy

DEPARTMENTS
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Envision a futire, make it so
By Sudip Parikh
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Avoiding immigration limba
By Jaivime Evaristo
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514 Progress in natural capital
accounting for ecosystems

Clebal statistical standards are being
ceveloped Byl Heinetal:

BOOKS ET AL.

516 Game over

# Righ-stakes game of battlechip
fesped turn the fide in World War |I's
Satile of the Atlantic By 5. L. Pettyjohn

517 Profits, prejudice,

and plant patents

& journalist investigates a surprising act of
espicnage By H A Curry

LETTERS

318 Agricultural lands key to mitigation
and adaptation
8y K. Harrizom and A. Gassner

518 Response
By M. O Morecroft et al.

515 Cancel cuts to Graduate
Research Fellowships
8y G. Muller-Parker et al.
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525 Cancer immunotherapy
MNagadjuvant checkpoint blockads for

cancer immunotherapy 5.1 Topalian et al.
REVIEW SUMMARY; FOR FULL TEXT:
T ODLORGAIDIIZ6 A SCIENCE.AAXDLIE2
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526 Neuroscience
Manosomes actively transiate
synaptic mREMNAS in'neuronal processes

A, Biover et al, RESEARGH ARTICLE SUMMARY:
FOR FULL TEXT: DX.OOLORG/10.1126/SCIEN CE.
Aaragai

527 Cell biology
Endoplasmic reticulum contact sites
regulate the dynamics of membraneless

organelles JE Lee et al.

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:
G DN ORGA 10, 26/ ACIENCE ALY TI0E
PERSPECTIVE p. 507

528 Cellular neuroscience

Microglia monitor and protect naurcnal
funiction through specialized somatic
puringrgic junctions © Cserdp et al.
FERSPECTIVE p, 510

537 Nanomaterials
One-dimensional van der Waals
heterostructires £ Xiang et al,
PERSPECTIVE p. 506

542 Catalysis
Highly active cationic cobaltfll)
hydraformylation catalysts 0 M, Hood et al,

549 Neuroscience

Local D2- to Dl-neuron transmodulation
Updates goal-directed lsarning in the
striatiom. M. Matamales t al.

REPORTS

555 Thermal conductivity
Uitrahigh thermal conductivity in isotope-
enriched cubic boron nitride K Cherr et al.

559 Organic chemistry
Catalyst-controlled doubly
enanticconvergent coupling of rasemic alkyl
nucleophites and electrophiles: H. Huo et al,
PERSFECTIVE p. 503

564 Crystallegraphy

Crystal symmetry determination in electron
diffraction using machine learning

¥, Kaufmann et al,

569 Heman genetics

Genetics of schizophrenda in the
South African Xhosa 5. Guisener et al,
PODCAST

573 Bee health

Engiriegred symbionts activate honey
bee immunity and limit pathogens
5 P Leonard el al.

PERSPECTIVE p. Bt

577 Gravitation
Lense=Thirring frame draggirig
irduced by afast-rotating white
dwarfin a bimary pulsar systam
V. Wenkatraman Krishnan et al,

580 Molecular biology
N'-methyladenosine of chromasome:-
associated regulatory RNA regilates
chromatin state and transcription

JoLiret al.

586 Cancer e
Therapeutic targeting of preleukemia

cells ina mouse model of WEMI mistant

acute myeloid leukemia H..J. Uekalmans et al.
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Focus-stacked
photograph of a Varroa
mite af the abdomen
of a honey bee, Varrea
miles are major pests
that weaken honey bee
calonies by parasitizing
bees and spreading viral
disease. Researchers
have genetically engineered bacterial gut
symbionts of bees to kil thesa mites and
boost bee resistance to RNA viruses, an
approach that may eventually support
honey bee health. See papes 504 and 573,
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608 Newsataglance

IN DEPTH

610 Will novel virus go pandemic

or be contained?

Modelers are trying to forecast how the
coronavirus will move, but they need betier
data B Kupferschmidtand . Cohen

11 Combo of two HIV vacecines
falls its big test
South African trial halted early because
of “futility” ByJ Cohen

SCIENCE soientemag.org

612 Climate change spurs global
speedup of ocean currents

Rising winds boost flows in tropics
and Southern Ocean By P Voasen
SCIENCEADVANCES RESEARCH ARTICLE
BY S HU ETAL T0I12S SCIADV AARTTZT

613 Prominent spider biologist spun
a web of questionable data

Two retractions spark scruting of
dozens of papers By E Penrisi

614 Prosecutor details China probe
that snared chemist

Department of Justice inltiative aims
to counter “corrupting influence

of foreign money. on scientists

By Meris

43

Science

G156 CRISPR takes on cancer
Gene edifs appear safe infirst three patients
By 1 Couzin-Frarke!

RESEARCHARTICLE BY E- ALBTADTMAUER

ET AL 3015267 SCIENCE ABATAEE; PERSFECTIVE
BY L R-HAMILTON AND A BOUBNA

IO 2R/ 3CIENCEABADGEL

617 Underground ol fires liberate
carbon-free fuel

Company ignites heavy oil fields to make
green hydrogen while leaving carbon trapped
By . Hand

FEATURES 10 KOV 2020

L
G618 Rekindling the flame
After decades of declingARed
government’s fusior ;
By A Cho

PERSPECTIVES

622 Mo hasty solutions for African

swine fever

African swine fever vaccines could pose risk
of causing disease and spreading the virus
further Sy 0 Gavier-Widénetal.

624 Porous crystals as membranes
MicRiporaus crystalline membranes are
designed for gas separation and potential
scale-up By M. A Carreon

REFQRT-p- G6¥

626 Discovering the limits

of ecological resilience

Bumble bee declines reveal species
pushed to the edge of their
environmental tolerances

Byt dridle and A. van Renshurg
RERORT p. B85

G27 Room-termperature

magnetoelastic coupling

Magnetic fields alter the ferraelectric
properties of @ paramagetic yierbium-zine
comples By ¥ Zhol snd 5.-T, Han

REFORT p.67l

628 In the heat of the night

An ancestral recepior plays akey role
in st detection by malaria-carrying
miosquitoes By C.F. Lazzari

RERCRT pobEl

POLICY FORUM

630 Using sewage for surveillance

of antimicrobial resistance

A global systerm would exploit
metagencmic seguencing

By rrank M -Asrestrupiand M. £ Woolhose
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633 Death dollhouses and the birth
of forensics

A wealthy patron's vision and macabre
models heiped forge the field of forensic
medicine SyA. Adam

634 Hidden figures

Missing population data hinder good
actounting and fair resource distribution
By W B.0'Hare

LETTERS

635 Marine heat waves threaten
kelp forests
By N Arafeh-Dalmau et al.

635 Marine restoration projects
are undervalued
By T A G Gordon et al,

636 1.5. action lowers harriers
to invasive species
By L. Simberioff et al.
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637 From Science and other journals

REVIEW

640 Medicine
The biology, function, and biomedical

applications of exosomes & Kallu and 1 5 LaBley
REVIEW SUMMARY: FOR FULL TEXT:
DX ROLORGAIO 26/ SCIENCE. AALURSTT

RESEARCH ARTICLES

641 Plant science

Enhanced sustainable green revolution yield
via fitrogen-responsive chromatin maduiation
inrice K Woetal

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:

RROOLORG/AINIIZ 6 SCIENCE. AAZ 2046

642 Immunology

Butyraphitin 241 s essantial for
phasphoantigen reactivity by 6 T calls

I Rigau et al,

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:

DX.DDLORGAI0 1126/ SCIENCEAAYES1E

G413 Signal transduction

Mechanism of homodimeric cytokine
receptor activation and dysregulation
by oneogenic mutations 5. Wilmas et al,

652 Signal transduction

An AMPK-caspase-b axis conkrols

liver damags in nonalcoholic steatohepatitis
FZhaoetal,

REPORTS

661 Electrochemistry

£, electrolysis to multicarban products
at activities greater than L Acm™

F. B Garcia g Arguer et al.

667 Catalysis

Na'-gated water-conducting nanochannels
for boosting CO, conversion to liguid fuels
H.Lietal

PERSPECTIVE p.&2d

671 Multiferroics

Room temperature magnetoelectric coupling
ina molecilzr ferroelectrc viterbiumil)
complex 4 Long et al

FERSPECTIVE p. 62T

676 Organic chemistry

Total synthesis of the complex taxane
diterpena canatakpropetlane
F-Echneider at al,

681 Mosquito biology

Mosquite heat seeking is driver by
anancesiral cooling receptor C-Greppi et al,
PERSPECTIVE p. 628

685 Pollinator decline

Climate change contributes o
widespread ceclines among bumble
bees across continents © Sorope ek al,
PERSPECTIVE p. £26

688 Meurosclence

Microplia mediate forgetting via
camplement-dependent

synaptic elimination . Wang et al,

684 Phase separation

Valence and patierning of aromatic |
residues determine the phasa

behaviorof prion-ike domains

£ W Martin etal.

700 Structural biology

Structure of an active human histone
pre-mRNA 3-end processing machingny
¥ Sun et al.
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605 Editorial
For selence, Brexit fsn't dona yet
By James Wilsdon

710 Working Lifa
Just for furn By Bill b Roehiek
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Rice paddy terraces

in Guangx, Ching. The
nitrogen fertilizers used
in green revolution rice
cuitivation increase the
number of fldwering
branches per plant, in
turn erhancing grain
yielt, Researchers kave
now discovered the gene that promiotes

this branching response to nitrogen. Futurs
breeding efforts will use natural gene vanants to
increase grain vield and reduce fertilizer nead,
thus boosting agricultural sustainability: See
page 841 Phato: Chris Stenpsr/Mincen Pictures
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NEWS

IN BRIEF
120 News at aglance

IN DEPTH

122 Scientists in Indonesia fear political
interfarence

French researcher is deported after
pliblishing dnwelcome data on wildfires

B O Rochmpahingsih

123 Trump's new budget cuts all but

a favored few sclence programs

NIH: MSF NASA, and energy research again
take Rits i 2021 request, But “industries of
thi fuiteire™ on the rise By L Mervis

724 Big telescopes join the hunt for
flashes in the sky

Attomated networks aim to catch
“transients” such as comets, supernovas,
and colliding neutron stars By D Clary

726 NiH hopes “cluster hiring” will
improve diversity

Hiring faculty in batches could help erase
racral gap in MIH awards By J. Mervis
FORCAST

BCIENCE sciencemag.org
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Science

727 Labs scramble to produce new
coronavirus diagnostics

Lack of antibody tasts obscures
impact of the novel virus

By 1. Cohen and ¥ Klpfarschmidt

728 Al shortcuts speed up simulations
hy hillions of times

With litthe training, neural natworks create
accurate emulators for physics. astronomy,
and earth science By M. Hutson

FEATURES

730 The health carer

WHO's empathetic head confronts the
threat of @ new virus—and the tricky
dipternacy it brings By K Kupferschiniot

INSIGHTS

PERSPECTIVES

734 Resilience to trauma: Just a matier
of contrel?

Deficits in memary control may

facilitate postiraumatic stress disorder

By K. [} Ersche

RESEARCH ARTICLE p, 756
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Catalysis on the edge

135 Rectifying ic L
with ionoelastomars
A saivent-free purya
hetergjunclion creates
andtransistors

ByD Gapand P S lee
HEPORT p-773

737 Fewer defects, better catalysis?
Defect-free magnesiun oxide

provides a better rotte for carbon dioide
Conversion Gyl Chenamd 0 Xo

REPORT o 777

J38 “Breaking” news for the ocean's
carbon budget

Fragmentation of particle ageregates helps
reguiate carbon seguestration in the ocean
By AL R Nayak and M. 5 Twsrdowski

REFORT p. 7891

739 Crossing thresholds on the way
to ecosystem shifts

Meshing evidence from multiple
datasets unveils Earth's mechanisms
for adapting to environmental changes
iy ML Hirofa and /) Olivelra

REFORT p- 787

740 Marching to ancther clock
Robust daily rhythms of RNA and protein
e prassion oocurin “clockless" calls

By 5 A Brown and M. Sato

REPORT p. A00

742 Translating preclinical

models to humans

Computational models for cross-species
translation could improve drug developmeant
Ay 0. K. Brubaker ana DA, Lauifenbirger

744 Sidney Holt (1926-2013)
Influential fisheries scientist
and savior of whales By D-Pauly

POLICY FORUM

745 When health tech companias
change their terms of service
Consumers may have fimited contral aver
iheirdata By L Robertsand.J) Hawkins

BOOKS ET AL.

747 The art of misleading the public
Agovernment insider exposes the industry
playtook for Lndermining evidence-based
policy By 5. Krshenbaum
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748 Physics meets Bohemia

A historian dives deep into Einstain's
brief, often cverlooked timein Prague
By T Sauer

LETTERS

749 The Caribbean needs big

marine protected areas
ByA. 1 Gallagher et al.

749 Imposter syndrome threatens
diversity
By G P Chrousos and A.-F Mentis

750 Wildfire puts koalas at risk
of extinction
By 5. 5 Lamet al.

RESEARCH

IN BRIEF
752 From Scierce and other journals

RESEARCH ARTICLES

155 Developmental biology

Lingage tracing on transcriptional landscapes
links state tofate during differentiation

. Weinreh et al_

HRESEARCH ARTICLE SUMMARY, FOR FULL TEXT:

OX. DOLORGAED 126/ SCIENCE ARWIIE]L

756 Neuroscience
Resilience after trauma; The role

of memony supprassion A Mary et al.
HESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
P DOLORGAI0 26 SCIENCE ARYBA7T

PERSPECTIVE p. 734; PODCAST

757 Germ cell biology
Transcription factor AP2 contrals cnidarian
germ cell induction T.Q.DuBuc et al,

763 Plant pathology

The pan-genome effector-trigeerad
imrnunity landscape of a host-pathogen
interaction B. Lafiamsme et al,

REPORTS

169 Solid-state physics

Pascal conductance series in ballistic
ane-dimansional Ladl0,/SrTi0; channels
M. Briggeman et al.

713 Materials science
lonoelastormer junctions between
polymer networks of fived anions and
cations H. [ Kimet al,

PERSPECTIVE p 735

177 Catalysis.

Dry reforming of methans by
stabile Ni-ho nanocatalysts on
single-crystalline Mg ¥ Song et al,
FPERSFECTIVE p. 737

781 Topological makter
Helical quantum Hall phaze
in graphene ¢n SrTiCk

L Veyraf et al.

187 Dryland ecology
Global ecosystem thresholds driven
by aridity M- Berdugo &t al.

PERSPECTIVE p. 7348

791 Carbon cycle

Major role of particle fragmentation
inl regulating biclogical sequestration
of CO. by the oeans

. Briges et al,

PERSPECTIVE p. 738

Physics

794 Twisted bulk-boundary
correspondence of fragile topology
£.-[} Song et al,

797 Experimental characterization
of fragile topology in an
aroustic metamaterial
W Peri et al.

£00 Circadian rhythms
Circadian rhythms in the absence
of the clock gene Bmall

5. Rayetal.

PERSPECTIVE p. 740

Structural biology

806 Structural basis of sacond-generation
HIV integrase inhibitor action
and viral resistance N 1 Gook etal.

B10 Structural basis for strand-transfer
- inhibitor binding to HIV.intasomes
L0 Passos et al,

814 Biodiversity loss

Tropical snake diversity collapses after
widespread amphibian loss

E.F Zipkin et al.

DEPARTMENTS

719 Editorial
Life withadt ice By Mark C. Urban

822 Working Life
My bestis pood enaugh
By Katherine Still

ON THE COVER

A satiny parrot snake
(Leptophis depressirostris)
preys on a frog. Tropical
snake diversity declined
after a fungal pathogen
led to mass morality of
amphibians, a key food
source. Snakes are
generally rare and difficult
to cetect, but researchers astimate a high
probability that the snake community is

now smaller and mere hamogeneaus, with
lower occurrence rates and poorer body
conditions for many species. See page 814,
Phiate: Bence Mate/ Minden Pictures
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NEWS

IN BRIEF
832 Mews ataglance

IN DEPTH

836 Coronavirus epidemic snarls

science worldwide

Experiments are halted as China remains
tocked down; many conferences are canceled
By . F. Service

837 Microbiome researcher accused

of sexval misconduct

Questions arise about the work of researcher
Jeff Leach, known for studies of Hadza
hunter-gatherers in Tanzania By G Voge!

838 Strange bedfellows
for human ancestors
Homo erectiss and other “super-
archaics” may have interbred with

ancient humans By A, Gikbans

SCIENCE ADVANCES RESEAHCH ARTICLER BY
A DURVASULEA AND 5 SaNKARARAMAN

1O N2EFECIADY AAXEDOT AHD A R ROGERS

ET AL 101126 SCIATAL AN AYEAE]

840 Tough microbe’s DNA could
be a lasting archive

Artist and DA storage pioneer says
micrabes could preserve a record of
humanity - By 5. Nadis

841 In'living materials, microbes are
the makers

Cells enabile materials to reproduce o
manufacture medicines By £ F. Service
PODOAST

FEATURES

842 #MeToo moves south

The fight against harassment in

Latin American science gains strength
Ay L. Wossel and 1. Pérez Ortoga
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INSIGHTS

PERSPECTIVES

246 0ld methane and modern
climate change

0ld methane is less important for

our immediate futers than contemporany
sources By J. F Dean

REPORT p. 257

848 Two paths to intrinsic quantization
A pair of materials demonstrate new and
different routes to an exofic guantum
behavior By.L P Wakefield and £, G Checkelshy
REPORTS pp. B25 & SO0

850 Cross-modal sensory transfer:
Bumble hees do it

Sterad serisory input permits twe sensory
channels to exchange aid compare information
By G, von der Emoe and T, Burf de Perera

REPORT p. 510

851 Atime to grow and a time to pause
Mechanisms of programmed arrest
protect animals from the passage of time
By M. Van Gilst

RESEARCH ARTICLE @ 870

52 Toward a universal flu vaccine
Avaccine adjuvant elicits broad
protection against influenza in animals
By 5 Herofd and L.-E. Samder

RESEARCH ARTICLE b, 864

854 Stem cells and the heart-

the road ahead :
Atter 20 years of research, pluripotent stem
cells mave to the fore to treat heart disease
By G- E iy and WoR. Maclelfan

POLICY FORUM

£56 Promoting biosecurity by
professionalizing biosecurity

A eredential systern could improve palicy and
practice By B L. Moritz et al.

BOOKS ET AL.

8559 Recording wawes, reading minds

A neliroscientist confronts the history and
futuire of our quest to understand elactricity's
robe in brain function By C. fames

860 Etymology of the elements

Charming anecdotes and historical diversions
comie tolifein fales of how the chernical
elemants were named BN Poh/

47

Methang bubbies form
as permafrost thaws

LETTERS

861 Conservationists deserve
protection
Ay, Bifm etal.

261 Public health scientists
in the crosshairs
By L. Wanoschngider et ak:

462 Iegal poachers turn to
helmeted hornbills
By WoLiand W Huang

863 ERRATA

RESEARCH

IN BRIEF
864 From Science and other journals

REVIEW

867 Plant ecology
How mycorrhizal associations drive plant
population and community biokogy

L, Tecleisoa gt al,
REVIEW SUMMARY FOR FULL TEXT:
0N . DOLORGARIIIE/SCIENCE ABALZES

RESEARCH ARTICLES

868 Immunogenomics

A cell atlas of human thymic develogment
defines Teell repertoire formation

J+E-Farkat al,

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:

DX DOl OR G 1D IAE ECIENCERAYIZZS

seiencemag.org SCIENMCE

- ———_—




869 Vaccines

Fulmonary surfactant-biomimetic
nanoparticles potentiate heterosubtypic
influenza immunity /. Wang et al,

RESEARCH ARTICLE SUMMARY: FOR FULLTEXT
. O0LORG/10.1126/SCIENCE AAUDEID

FERSPECTIVE g 852

&70 Developmental biology

Vertebrate diapause presetves organisms
long term through Polycomb complex
miembers G- Huat al.

FERSPEOTIVE a5t VIDED

275 Structural biology
Structure of nuclecseme-bound human
BAF complex 5. Ha et al,

281 Structural biology

Malecular mechanism of biased signaling
ina prototypical G protein-coupled receptor
M. Suomivuos et al,

REPORT p- B85

REPORTS

EEE Structural biology

Angiotensin and biased analogs induce
stricturally distinct active conformations
withina GPCR L M. Wingler et al.
RESEARCH ARTICLE p. 881

292 Optomechanics
Cooling of a levitated nanoparticle to the
maticnal quantum ground state U Dalis et al,

Topological matter

895 Quantum anomalous Hall effect
if intrinsie magnetic topalogical
insulatar MnBi.Te,

T Deng et al.

800 Intrinsic guantized anomalous
Hall effect in a moiré
heterostructure M, Serfinet al.

PEREFECTIVE p.ads

903 Nanomaterials

Disassembling 2D van der Waals crystals

into facroscopic mohaiayers and
reassembling into artificial latticas
F Lirat al,

907 Atmospheric methane
Old carbon reservoirs were
not important in the
deglacial methane budget
M. Dyonisius et al.
PERSPECTIVE p 8486

510 Animal cognition

Bumble bees display cross-modal
obiject recopnition between visual and
tactite senses € Solvi et al..
PERSPECTIVE p. 850

912 Enzyme regulation
Ancient origins of alfosteric activation
in a Ser-Thr kinzse A, Hadzipasic et al,

917 Blocatalysis
Biocatalytic synthesis of planar
chiral macrocycles & Gagnon et al.

DEPARTMENTS

831 Editorial
Smaller, greenar, betier
By H. Holden Thorp

950 Working Life
Stepping down fo step forward
By Gursel Alici

ON THE COVER

American witch basel
(Hamamelis virginiana)
fipwers encasedinice
from a |ate winter storm,
Thie effects of ciimata
change on hialogical sys-
tems may be especially
pronounced in winter,
Thie Gordon Ressarch
Conference on the Biology of Winter will be held
feorm 21 to 26 June 2020 in Waterville Valley,
Mew Hampshire, Ses page 922 for the Gordon
Research Conference schedule and preliminary
programs. Photo: Brent 1. Sinclair
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960 Mews at a glance

IN.DEPTH

962 Strategies shift as coronavirus
pandemic loomis

Thie virus seems unstoppable, but mitigzting
its speed and impact is possible

By 4. Coherr and K. Kupferschmidt

EDITORIAL p. 859

963 Preprints bring ‘firehose’ of
outbreak data
COVID-19 has upended the ways researchers

share findings and collaborate By K. Kupferschmidt

EEMTORIAL p. 959

965 Satellite megaconstellations menace
glant survey telescope

Darkening the orbiters cauld limit damaging
light trails in wide-field images from

the Vera C. Rubin Observatory Bl Cleny

066 Safoty benefits of *hiased”

opioids scrutinized

touse studies challenge premise of efforis o
reduce painkillers'fatal side éffect By K Servick

967 Cheap balloon-horne telescopes aim to
rival space ohservatories

Stable pointing system engbles SuperBIT to
defiver images almost as sharp as those from
the Hubble Space Telescope By 4. Cho

956 18 FELRUARY 2020 = VOL 367 [S50E G481

FEATURES

968 The arrival of strangers

New evidence points to a clash between
two ancient Mesoamerican cultures,
Teotihuacan and the Maya By [, Wade
PODCAST

INSIGHTS

PERSPECTIVES

874 Splitting speech and music

Brain asymmetries for words and melodies
of songs depend ori opposite acoustic cues
8y D Sammier

REPORT p. 1043

576 Knocking out barriers to engineered
cell activity

CRISPR-Cass pene-adited T cells show safety
and long-tetm engraftment in humans

By LR Hamilton and J A, Doudna

RESEARCH ARTICLE p. 1001

578 Maternal microbial molecules
affect offspring health

Intestinal molectles during pregnancy in
mice may protect offspring from metabolic
disgase By.) Ferptison

RESEARCH ARTICLE p. 1002

979 Cohalt in lithivm-ion batteries
Replacements are sought for cobialt, 2 costly
elernent used in ithium-ion battery cathodes
By M, Liand ) L

49

L

980 Adeep dive into the abyss
The flyby of the Kuiper Belf obiect Arrokoth

provides guick and tantalizing observations

By L.C. Jewitt
RESEARCH ARTICLES pp. 998, 9931000

982 Artificial intellipence

in cancer therapy

Artificial inteligence can optimize
cancer drug discovery, development,
and administration By 0 Ho

POLICY FORUM

984 Recalibrating global data center
energy-use estimates

Growth in energy use has slowed owing
to efficiency gains that smart policies
can help maintain in the near term

By E. Masanstet al.

BOOKS ET AL.

387 Out of sight

A historian investigates the Cold War
competition to create an invisible aircraft
By F. & var der Linden

988 When life meets research

The personal and professional collide
in & seientist’s story of early human
development By J. Rossant

LETTERS

989 Giant salamanders: Farmed yet

endangered
By @ Luetal,

scitneemag.ory SCIENCE
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989 The U.S. military is not sustainable
By O Befoher etal,

990 Brazilian national parks at risk
By R. Ruaro etal.

RESEARCH

IN BRIEF
985 From Science and other journals

RESEARCH ARTICLES

Outer solar system

998 The geology and geophysics of Kuiper
Belt object (486958) Arrokoth
LR. Spenceret al.

RESEARCH ARTICLE SUMMARY; FOR FULL
TEXT: DX.DOLORG/ 101126/ SCIENGE,

AAYISOE

999 Color, composition, and thermal
enviranment of Kuiper Belt object

(4BE058) Arrokoth W M. Grundy et al.
RESEARCH ARTICLE SUMMARY: FOR FULL
TEXT: DX.DOLORG/A10.1126/SCIENCE.

AAYITOE

1000 The solar nebula origin of (486958)
Arrokoth, a primordial contact binary in
ihe Kuiper Belt W B McKinnon et al.
RESEARCH ARTICLE SLUIMMARY: FOR FULL
TERT: DX _DOLORGAIC11268/ SCIENCE:
AAYEEZD

PERSPECTIVE p. 98O

1001 Clinical trials
CRISPR-engineered T cells in patients with

refractory cancer £ A. Stadimauer et al.
RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:
DDOLORG/ IO 1126 SCIENCE. ABATIGS

PERSPECTIVE pl 978

1002 Microbiota |
Maternal gut microbkota in pregnancy
influences offspring metabalic

phenotype in mice {. Kimura et al, |
RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DX.OOLORG/ 101126/ SCIENCE. AAWE42D

PERSPEQTIVE p. 578

1003 Plant science

Pectin homogalacturanan nanofilament
expansion drives morphogenesis

in plant epidermal calls K T Haas etal,

1008 Immunology
Structure of the sscretory
immunaglobulin A core N, Kurrar et al,

REPORTS

1014 Immunology
Structural insights into
immunoglobulin M ¥ Lietal.

1018 Optics

Liltrafast control of vortex microlasers
€. Huang et al.

1021 Organic chemistry
Arminoalkyl radicals as halogen-atom
transfer agents for activation

of alkyl and aryl halides

T. Constantin ef al.

1026 Fluid dynamics

Hidden fluid mechanics; Learning velocity
and pressure fields from flow visualizations
M, Raissi et al,

1030 Batteries

Kinetic pathways of ionic transport
in fast-charging lithiurmn fitanate

W Zhang et al,

1035 Ecological speciation
Ecolagically diverse clades dominate
the oceans via extinction resistance
ML Knope et al.

1039 Cell biology

Polymerization in the actin ATPase clan
regulates hexokinase activity in yeast
A Stoddard et al,

1043 Neuroscience
Distinct sensitivity to spectratemporal
modulation supports brain asymmetry for

spesch and melody P Albouy et al.
FERSFECTIVE @, 974

DEPARTMENTS

Qﬁg Editorial
The costs of secrecy. By H. Holden Tharp
HEWS SOTRIES. pp. 262 & 963

1050 Working Life
Adapting to my brain By Luis Batista

ON THE COVER

CRISPR-Cas9 technology
acts as molecular soissors
toedit DNA. Genetically
modified T cells ane
revofutionizing cancer
therapy bist do not siig-
cessfully treat all patients.
Researchiers used CRISPR
fo et aut sections of
DMA on three penes in T cells from pationts with
advanced cancer. This pioneering therapeutic
application of genome editing paves theway for
reext-generation celi-based therapies for human
disease. See pages 976 and 1001,
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IN BRIEF
1058 News at a glance

IN DEPTH

1061 Can China’s COVID-19 strate
work elsewhere? '
Rapid decline in case numbers is real,
expert migsion concludes—hut it came
at a high cost

By K. Kupfarsefimidt and J- Caben

1062 Why weather systems

are apt to stall

A new theory tries to explain enigmatic
“blocks™ that bring heatwaves and d rought
By P Vopsen

1064 Unplanned experiment could
help save a key farmed fish

Random autbreak at research center
points to tilapia variants that resist the
deadly emerging tilapia lake virgs

8y £ Stakstad

SCIENCE  sciencemig.org

1065 Pentagon's social science research
faces threat

Minerva initiative falls aut of faver in latest
DOD review of spending priorities

Byl Meryis

1066 New telescope promises boon

for Turkish science

The 4-meter Eastern Anatolia Observatory
aims to become an affordable regional
hub By UL Faroog

FEATURES

1067 The body's dangerous defenders
Neutraphils fiercely attack infections,
but can also trigger disease. Researchers
are trying to tame tham By M. Lesfie

INSIGHTS

PERSPECTIVES

1070 Understanding the
mother-breastmilk-infant “triad™
Breastmilk rasearch holds important
opportunities to imprave matarnal-child
hizalth By L. Bode etal,

B

. 1070

How are health outcomas
related to breastmilk?

1072 Origins of peanut allergy-causing
antibodies

Analysis of guit-produced antibodies raises
questions about haw food allergy arises

Byl R, Wesemann and & R.ﬁag!er

SCIENCE IMMUNOLOGY RESEARCH ARTICLE BY
RiA. HOH ET AL, 101267 SCIMMUND L Asy 405

1074 Coding functions of
“noncoding™ RNAs

Hurdreds of RAA regions that encade
microproteins are found to regulate cell
growth Byl -H. Weiand ) U Guo

REAGRT p-1140

1075 Rings rule three-dimensional
active matter

Dynamical defect networks are imaged
in viral-particle liquid crystals driven by
biomoftors By D Bartoln

REFORT B, 1120

1077 Frank Press (1924~2020)
Policy advisar and National Academy
of Sciences president By M. MeNutt

FPOLICY FORUM

1078 Overcoming obstacles to
experiments in legal practice

The biggest ethical concern is failing to seek
reliable evidence to guide the legal profession
By H. Fermandez Lynch et al.

BOOKS ET AL.

1081 Evolution makes a splash
An underwater arms race drives a vibrant
new game By A. Chuarig and 0. Schiwery




CONTENTS
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455 The mystery of the pandemic’s
‘happy hypoxia'

Doctors debate how to freat patients with low
blaad oxygen but without trouble breathing
By Couzin-Frankal

456 COVID-19 shot protects monkeys
Vaccine from Chingse flrm uses old-fashioned
“killeet” virus By ) Cohen
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virtual meetings

As the COVID-19 pandemic pushes
conferences oniing. audiences grow By M. Price
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Apency could consider studies available

anly by cimbearsame Freedam of Information
Actrequests By J Menis
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Study links low-nutrient plants to fewer
graschoppers By E, Pannisi
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autistic adults By E Wellingham
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462 The coronavirus czar

The COVID-19 pandemic has made German
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figure By K. Kupferschrmidt
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A67 Profiling prostate blology

Prostate luminzl secretory cells can functian
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468 =" decay precision-tests

the chiral anomaly

Mare precise nautral pion lifetime
measurements probe quantum symmetry
breaking Gy H. 8. Meyer
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470 Exercised cytokines
promote endurance

Muscle tissue secrefory
response to exercise promotes
beneficial metabolism

By . C. Corrai and 1. L. Ruas
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471 Dampening light sensitivity
An inhibitory signal from the

reting limits the response fo fght
By Dingand W, Wei
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473 Cytokine release syndrome
in severe COVID-19

Lessons from arthritis and cell
therapy In cancer patients
point totherapy for severe disease
By . B. Moore and C. H. Jung

475 Philip W. Anderson
(1923-2020)

Inteliectual giant of condensed
matter physics

By R A teeand NP Ong

1 MAY 2000 « VOL 8 155 UTE- 6450 443




CONTENTS

POLICY FORUM

476 Against pandemic research
exceptionalism

Crises are no excuse for lowering scientific
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561 NIH move to ax bat coronavirus
grant draws fire

Controversy comes amid global calls for
{China toallow independant probe of viris
ariging . By M. Wadman and J, Cafien

562 Children's role in pandemic is
still a puzzle

Some countries reopen schools, hoping it
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By G Vogel and.J. Couzin-Franks!
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POIOCAST

566 Ape researchers mobilize to save
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Past respiratory epidemics
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556 Without fossil fuels, reactors
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574 In pursuit of open science,

open access is not enough

Preverting monopolies in knowladge
infrastructure is the next battleground for

577 Harnessing multiple models
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Expert elicitation methods and a structured
decision-making framework will helg account
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580 Tree planting is not a

simple solution
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implemented to achieve desired cutcomes
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llstrated mosaic of
amaother with child,
assembled from
varioys immune cel
types. The develop-
ing imimune systam
interacts with and iz
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hood infections and immune disorders
in later life. See page BOA.
Hicsstration; Gharls Teewls

654 Asteroids

Sampte collection from asteroid

{162173) Ryugu by HayabusaZ: Implications
for sinface evplution T Morotaetal.

§60°3D printing

Controlling interdépendent
mesg-nanosecond dynamics and
defect generationin metal

30 printing 5.4, Khairalizfi et al.
FERSPECTIVE p. 583

665 Chemical physics
Intermolecular wibrational anergy
transfer enabled by microcavity
strong fight-matter coupling

E. Xiarg etal,

DEPARTMENTS

551 Editorial
Combination prevention for COVID-19
By Myran 5. Cohen and Lawrence Coray

553 Editorial

Beat COVID-19 through innovation

By Plarre Azaildy and Bemjamin Jones

674 Working Life

AFh.D.on hold=Indefinitely

By Kara Fikrig

Sgience Staff BEQ
Mew Products........ w69

Seience CarBars . b e s e

SOIENCE (155K DLGE-B0TS] |s publshed weskly an Friday, sxcapl lagt wedk in Decembar. by the American Assoctation for the Advancensnt of Seisnce, 1200 New York Svenus, NW, Washingban, D 20008 Forioaias mal
Eet = e Hicibion o, 284267 palkd =8 Warshington, DT and Sddiksna miadieg et kies: Copirighn 85 2020 by the Amarican Astncalon fir s Atvinpaemart of Soence The b SCENCE (o isstiiadiradetnak of ths GRS, Damestic

il frembsshinl elisfing st

v (R oty 3360 1208 afocmed o subetriptiah) Duitiest biibuioeal subscrmtion (51 smuest: S2 A8 Fooeign postans awis: A astn deifmeey: S8R, Fret dinss armall shydent o
gmarsis mias en pquest Canadd rales sith GLTavalaie inonmedguest, DEF #125465122. Pubdcations Maf Ajmesrrent Number 1088674 Printad in tha US.a_

Change of address: Alow disezks, ghiog sicacd v ot o acd B-aulitacioent number. Postmaster: Send chamee of s aes T AAAS 70 B DSE7S, Waksinplbn DU 20050672 Singlo-copy'saless $15 o
hardin aviiatie bom Backaseas Bk rcenag Gig buld e on nicheks Atrthorl zation ba reprodiees sl loe HilSrnsl of e cid il e under cimimslancis nal falngeiifin e i e provises ol e Topy rght Ac

s Sy s
i beglilaiced

\ensigh the Doyt R Clsirines Cantir (SO0 wive comriand com. T o el aion cooéTar Seioe o D0AG B0V Stenow i Indmapd in Dy S & Glock-fy Pleoasal TReaTunl ol 1 S=mre dpecsined ncdaies

SCIENCE scicncemig.org

70

& MAY 2090 - VOL 248 18808 5407 - 540




WYH AR

ERITAGE GdRiaND Fral

FEIDTC 118, HAVAL HISTORY NG

et

| il

NEHS

IN BRIEF
B85 Mews ataglance

IN DEPTH

ES0 As labs mova to reopen,

safety worries abound

Challenges include recrganizing work
spaces and protecting human fesearch
subjects SrD Grimm
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InAfrica, Aedes mosnuitoes predicted to shift
fram biting animals to humans. By £ Penmsi
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disease dynamics
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Brilliant polymath who reshaped quantum
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8 M. B: van der Waal 6t al,
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Natural hybridization reveals incompatible
alleles that cause melanoma in swordtail fish
0L Powellet al.

PERSPECTIVE p. 710

736 C-H bond activation

Diverse functionalization of strong alkyl
C~H bends by undirected bBorylation

. Qeschger et al.

742 Coronavirus

Effective containment explains
subexponential growthin recent confirmed
COVID-19 cases in China

8. F- Mater and [} Brockmann
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746 The malatia parasite has an intrinsic
clock FRilg-Ferratma et al,
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blood stage cycle of the malaria parasite
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LM, Srith et &l
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763 Photocurrent detection of the orbital
angular momentum of light
Z Jietal

FERSPECTIVE o oF

767 Chemical physics

Quantum interference inH + HD—=H. + D
between direct abstraction and roaming
inserticn pathways

YoXieetal

PERSPECTIVE p. 706

712 Forest ecology

Forestmicroclimate dynamics drive plant
responses to warming F Zeliweger ot al,
PERSPECTIVE p. 721

SCIENCE {155 O036-8075) is pubshed weekly on Frig

B8O 15 MAY 2090 « V0L 368 [S5UE Ga03

ay, ik last wealk in Decomber
nesbady rultioptiono S84 2600 faidat Washington DG aed tckd ol g e ol
AL o ndliding Subsrrinlion (12 o shs) FIRS 574 slicitd fo Sduscopbial Dmeshe st Easeinling i ) ST1ER: Forsipn ro s welba. Ak ges
TR TR G kgLt Candnlan afes wilh 55T alarbs Lt st B5T FIR5ARE1IS Publeatrre: Mail A gmsstm et M |D55¢
Chinge of sddressr Abow 4 wesis grng oidand noe e 200 Bt atecoes o Pasbmagher: Sentl s haroe bt

Vearitflng 2valiabls fioin bachiaaes soipncmag e bl ratedmfenzest Authorization ta Fepredisce motnal U b rnal s cera
Erimatgh B Codyright Clearanco Ganter (000, wew comprant oo The e faion cani ior Sewnci s (o8 S075. oot t indhare i b Rascers s m

Tmd Coppihl i 2030 by e Aemisnican A zkneianiod fard

L L

775 Volcanology e

Deep long-period sarthiuakes generated by
sacond boiling beneath Mauna Kez voleano
A6, Wech et al,

PERSPELTINE o Y0H FODCEST

779 Coronavirus
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807 Long-acting drug acts like

a short-term AIDS vaccine

Simpler than datly pills. injections to
prevent HIV infections protect peaple for
Zmaonths By [ Cafren

808 Case clustering emerges as key
pandemic puzzle

Why to some patiests infect many
othiers, whereas many don't spread
thevirts at all?

By K Kupiarschmidt

SCIENCE solencemag.ors
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809 T cells found in coronavirus patients
*bode well' for long-term immunity

New findings suggest pastinfections

may offer some protection azainst the novel
coronavirus: By M. Leslie

810 Al systems aim to sniff out
coronavirus outhreaks

Alerts would net substitute for on-the-ground
sleuthing experts warn' By d. Cha

811 Grewed launch deepens ties between
NASA and SpaceX

Bold company's rise brimps benefits and risks for
spacescience By A, Manm

813 Tropical forests store carbon

despite warming

But it global temperatures reach key threshold,
dying trees will release warming gases By E Pannisi
REPORT F862
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butterfiy's secrets
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814 Hard lessons

Carlos Castillo-Chaves trained a record
numbear of minority mathematicians—
but his tough-love approacktook a toll
By . Menvs amd M. Steliing
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818 Global solutions to

a silent poison

Medeling arsenic in domesticwell water
highlights large data gaps in testing

B ¥ fheng
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820 Tracking both ultrafast
electrons and nuclei

Eleciron diffraction correlates

the eftited-state decay of pyridine
With its ring distortion

By W Domereand A L. Sohitewski
REPORT p. 8BS

821 Solitons and topological waves

A laser-fabricated waveguide array creates a
nanfinear medium that supports solifons

By Mark'J- Ablgwitz and Justin T. Cofe
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B22 Breeding a fungal gene into wheat
An ancient cross-kingdom gene transfer
anables wheat resistance to a fungal toxin
By B. B, H. Wulffand 1.D. G Jones

REFPORT p, 844
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appreaches to Key efficacy Erials of
candidates By Cohen

1236 Can phone apps sfow the spread

of the coronavirus?

Digital contact tracing is growing—znd facing
its first real-world tests By K. Servick

1298 |L.5. academic research funding
stays healthy despite pandemic

Latrs reapening even as campuses struggle
By Menis

FLHFCAST

1299 Incest in ancient Ireland suggests
an elite ruled early farmers

DA from massive Newgrange tomb reveals a
practice finked to rovalty around thie world
By &, Curry

1300 New tensions dim hopes for
salvaging Iran nuclear deal
Monitoring agency seeks clarity abolt
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By E. I _hiarez-Berar amd 8 Haro

RESEARCH ARTICLE p. 1378

1310 Dating the emergence

of human pathogens

Ancient genomes car narrow the search
for the solrces of 2oanotic fransmissions
By 5. ¥ W Hoand S Diichéne

REPDRT p. 136T

81

ger corpuscles are anatamically
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shape the coevolution of insect-plant
ecosystems By R Solé

REPORT p, 1377

POLICY FORUM

1317 Understanding persistent
gender gaps in STEM

Does achievemant matter differently
for menand women?

gy Joseph R Cimpian etal.
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On Padrmiyra Atoll in the central Pacific, a restoration project seeks to remove millions of imasive coconut pakms.
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Dogs, including this endangered dinge, were the first domesticated animal. Researchers have examined

ancient dog genomes to identify the complex way in which man's best friend evolved,

NEWS

IN BRIEF
508 Mews at aglance

IN DEPTH

511 U.S. funds new fleet of probes to
explore ocean biogenchemistry

Drifting Argo floats-will track cxygen loss from
global warming and the oceans' ability ta
soak up carbon By £ Voosen

512 Denisovan DNA found in cave on
Tibetan Plateau

"Malecular caving” shows archaic humans
visited high-altitude cave over long period
8y A. Gihbons

REFPORTS pp. 579 & 584

513 Herd immunity? India still has a long
way to go, scientists say

Cases are dropping, but critics question
optimistic forecast By W Chandrashekhar

500 A 0CTOBER 2028 < VOL 370 185UE G218

514 How an immunologist pivoted
to tackle COVID-19

Far Akika Iwasak], the pandemic has
Brought new research prionties—and
new urgency By S Courin-Franke!

515 Edit reviews without permission?
Some journal editors say it's 0K
Deleting offensive language is cormmaon,
but some editors alter reviewsrs' overall
recommendation By C. 0 Grady

516 Efforts to control monkey brains
get a boost

With open data project, primate
optogenstics confronts stumbling blocks
By K. Servick

FEATURES

518 Power to the people
Mations are turning fo citizen
assemilias toweizh up climate
policies By C. 0'Grady

PODGCAST

119

INSIGHTS

PERSPECTIVES

522 Of dogs and men
Ancient genomes reveal the common history
of hiuman and dog By B Pavidis and M. Somel

RESEARCH ARTICLE p. 557

523 The quiet spring of 2020
Anthropogenic noise has no legacy effects
of bird song By W Halfwark

REPQORT p. 575 A

325 Speeding protons with metal
vacancies

Membranes made from nanosheets deriver
from CdPS; have high proton conductivity
By F. Wang and £ He

REPORT. p. 586

526 Should | stay or should I go?
Finpointing genetic allales that infiuence
the timing of salmon migration might aid
restoration efforts By G, McKinnay

REPORT p. &09Q

327 Will SARS-CoV-2 become endemic?
Reinfection, seasonality, and viral
competition will shape endemic transmission
patterns By J. Shaman and M. Galanti

-

530 Charles H. Turner, pioneer in animal
cognition

An African American scientist's early
discoveries are forgotien for all the wrong
TEASONS By M. 5. Galpavage Domsand L Chiltka
PODCAST

532 Paolo Sassone-Corsi (1356-2020)
Groundbreaking molecular biologist
and.epigeneticist By £ Verdin

POLICY FORUM

533 Political sectarianism In America
A poisonous cocktail of othering, aversion,
and moralization poses a threat to
democracy Sy £ Firkef et al

BOOKS ET AL.

537 The vibrant lives of Neanderthals
A nuanced portrait of our evolutionary
cousing encourages empathy 2nd
understanding By £ Pomenay

538 Aprofound plan to save the seas
Rejecting piecemeal stratagies,
aconservationist emcourages total
ocean protection 8y M, E Hannibal

EOITH

MERE

LETTERS

339 Ban unsustainable mink production
By & viaetal

PR Tk

sciencemag.org SCIENCE



HINERSITY

SHEANG LAMZHTN L

FHOTO: YURMUAN HAN, ODHS

912, 579,
& 584

Excavation in Baishiya Karst Cave identified Denisovan mitochondrial DNA dating to 100,000 years ago.

339 Support U.S. research during
COviD-19
By M. M. Crow et al.

340 Hainan peacock-pheasant needs
focused protection
By 5 Guan et al,

RESEARCH

iN BRIEF
543 From Seience and other journals

REVIEW

546 Cancer

Physical fraits of cancer H. T Nizet al,
REVIEW SUMMARY: FOR-FULL TEXT:

DL DOLORGA L1126/ SCIENCE. AAZOSER

RESEARCH ARTICLES

547 Structural biology

The coupling mechanism of
miarmmalian respiratory complesx |
O Kampjut and L, A Sazanoy

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:

DA DOIORGANIIAE/SCIENCE.ABCH20S

548 Hybrid perovskites
Atormic-scale microstructure of metal halide
perovskite M. LI Rotfimann et al.

REZEARCH ARTICLE SUMMARY; FOR FULL TEXT:
OX.DOLORG/AI0L1126/5CIENCE ABRBES40

549 Microbiota

Multi-omics analyses of radiation survivars
identify radioprotective microbes and
mietabolites H. Guo et al.

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:
D DO ORGAI0 I 26 A SCIEMCE AN o007

550 Plant science

Receptor kinase module targeis

PN -dependent auxin transport during
canalization J Hajny et al,

557 Ancient dog genomics
Origins and genetic legacy of
prefistoric dogs . Bergstrim et al.
PERSFECTIVE p. 522

564 Coronavirus

The emergence of SARS-CoV-2in Europe
and Morth America M. Worobey et al.
REFORT p. 6571

REPORTS

371 Goronavirus

Cryptic transmission af SARS-CoV-2
in Washington state T Bedford et ai.
RESEARCH ARTICLE p. 564

575 Pandemic pause
Singing in a silent spring: Birds respond to
a half-century soundscape reversion during

the COVID-19 shutdown £, £ Derreberny et al,

PERSPECTIVE . 523

579 Human evolution

Denisovan ancestry and population history
of early East Asians 0 Massilanr et al.

WEWS STORY p.512; REFORT p. 584

584 Paleogenomics

Denisovan DMA in Lata Plaistocens
sediments from Baishiya Karst Cave
on the Tibetan Plateau 0 Zhangzet al.
MEWS STORY. p.5l2; REFORT p. 579

587 Magnetism

Metal-organic magnets with large coercivity
and ordering temperatures up to 242°C

P Perfepe et al.

592 Quantum systems

Faraliel single-shof measurement and
coherent cantrol of solid-state spins below
the diffraction limit S, Cherret al.

596 Proton membranes

CdPS, nanosheets-based membrane
with high proton conductivity enabled
by Cd vacancies: X, Qizn et al.
PERSPECTIVE p. 528

E00 Topological systems
Generation of helical topological
exciton-polaritons W Liu gt al.

605 Geophysics
surface deformation associated with

Jractures near the 2019 Ridgecrest

garthquake sequence X Xuet al.

605 Migration

Acomplex phenctype in salmaon
controlled by a simple change in
migratory timing N, £ Thomosan et al,
PERSPECTIVE p. 526

DEPARTMENTS

502 Editorial
Untapped computer scientists
By Henry T Frierson et al

509 Editorial
It°s just louder this time By H. Hofden Thom

630 Working Life
The things ['wish | could say By Anonymous

OMN THE COVER

Chinook salmon swimming in the Rogue River,
Oregon: Gename sequencing and analysis

of tribaf fishery catch in the Klamath River,
California, shiow that saimon ecalypes in divarse
papulations result from a simple Mendelian
palyrmorphism that affects seascnality

uf spawning migration. Physlological and
reprodictive differances
fong thought to distinguish
ecolypes appear as a
result of environmental
effects from summer
residencein differant
BCOSystems, See pages
226 and 605, Photo: Mark
ConfirAlamy Stock Photo

AAAS Mews EMotas. e n BT
o B | e e R DY

&GIE.M:[: i'EuN '3'2'35'BI:|75} i puhln—'hed weekly an Friday, sucept last wock in Maﬂ-ﬁwr
i

A
Change of addnes
hamcling Aspdal
R L o

9 4 Huthnﬂuﬂmtnmprtd.w.e ke
] s LD The Kieriteation i Fa | g F L IR

5 Copyrght J!.Wd_,lllﬁ- varaim Ao katinn for

#3'1h1"-ﬂ1'lﬂﬂ-‘lﬂ-ﬁ-ii-mmmnl'ﬂr1rcﬂ.dmnc-mtn15:,|unu 1300 Hew'mrthwqm N Washingbon, DC 20005, F'c
¢ M Aivenosment of Scance Thetale

sl SR Fomign postans ..:ﬂr_u racs
FTerHtIn hu FR

¥ :-&g.‘::-'-!r.'.n;.-}_-:.-in-:: th
ery SO, First class, 1.r't'n.-'c

5 \.r;l.d- pinE And

LTE Elng,ln wy-plw
r of t i, 'ml-'- -N.,.. ned

righi A
R ps,

] i Bt s

AU DCTORER 2020+ VOL 370 185U 6516 501




; STRPEANIE ASFRutasl & &t

BT IO}

ILLUSTRATICS (TR

|

Oy

]

NEWS

IN BRIEF
640 News ataglance

IN DEPTH

642 ‘Avery, very bad look’ for
remdesivir

FDA and Europe anointed it as

a key therapy just after a major stidy
found it has little value

By Gohen and K Kopfersehmidt

644 Europe is locking down
again—but its strategy is unclear
Without a plan to eliminate the virgs,
coiintries may face shutdowns over and
over scientists warn. By K Kupferschmid®

645 Growth spurt for height genetics
By tallying thousands of genetic variants,
researchiers account for height's
remaining “missing heritability”

By - Kaisef

646 How the horse powered human
prehistory

Wide-ranging warriors made Mongalian
EiTipire & melting pot, sweeping gene study
shows ByA Corry

SCIENCE séiencemag.org

A¥y.
- g_

a7« ISSUE 6517

647 Mew chip-based lasers promise |
practical terahertz imaging {
Semicenductor lasers work with small coolers,
erabling medical imaging and contraband
detection By R F Service

G483 Black holes by the dozens

challenge theorists

Trave of gravitational wave deections allows
black holes to be studied en masse Byd cho
FODCAST

FEATURES
649 The long shot
Alittle company chases ifs bigger
campetitors in the race fora coronavirus
vaceine By M. Wadman
652 ‘Nothing Is impossible;
says [ab ace Nita Patel
By M. Wadman
ViDED

121

INSIGHTS

PERSPECTIVES

654 A surprising fossil vertebrate
An ancientamphibian converged
oita chameleon-like way of feeding
By DB Wako

RESEARCH ARTICLE po8R7

655 The genetic law of the minimum
The genetic code evolvad to

reduce the impact of nutslent limitations
Oy M. F Palzand O X, Cordera
RESEARCHARTICLE p. E&3

.B57 Regulation in common:

Sponge ta zebrafish

Developmental enhancers from a sponge
regiilate gene expression in

zebrafish neurons 8yN. Harmmston
RESEARCH ARTICLE poBEL

658 Nudging people to court
Behavioral interventions may improve
court attendanice; but how

to reform the system remains unclear
By i: Kotler-Hausmanm

RESEARCH ARTICLE p. 682

660 Food for thought
Theshiiclear metabolic-epigenetic axis
bridges the environment and genes
tomedulate behavior By G, Egervart et al

662 Steering iceberg armadas

The Asian-Pacific tropics likely instipated
miliennial-seale climate changes

By L M. Jaeperand A, £ Shevenell

REFORT p. 716

663 Public health during the
pandemic in India

Data trom two Indian states give detail
about variation intransmission and
disease outcormnes By [ Johnand 6. Kang
RESEARCH ARTICLE p 631

POLICY FORUM

665 Species protection will take more
than rule reversal

Key improverments are needed for
implementation of the Endangered Species
Act Bpy-W Lietal

BOOKS ET AL.

G667 The ascent of Wikipedia
sthalars reflect on 20 years of
crowdsourced knowledge By 4. Robinson

662 Recognizing the work of women
Despite several stumbles, 2 new volume
about women in paleontology will likely prove
valuable to fultire scholars By J Miller-Camp

6 NOVEMBER 3020 = VOL 370 ISSUE 6517 633




CONTENTS

LETTERS

669 Aquaculture jeopardizes migrating
Oriental storks
By ¥ Simetal.

669 Indigenous rights to Patagonia
By B A Marquet et al.

G670 Fisheries rely on threatened
salt marshes
Oy R: Baker et al.

RESEARCH

IN BRIEF
677 From Science and other journals

REVIEW

620 Climate change

Past climates inform our future J.E Tiermey et al.
REVIEW SUMMARY; FOR FULL TEXT:
DX.00LORGAI0 1126/ SCIENCE, A AY 3701

RESEARCH ARTICLES

681 Enhancer gemomics

Deep conservation of he enhancer
regulatory code in animals

E.5 Wong et al,

RESEARCH ARTICLE SUPMARY: FOR FULL TEXT:

DOX.00LORG A0 1126 /8GIENT E.AAXE137
PERSPECTIVE p. 657

682 Criminal justice
Behavioral nudges reduce failure o appear
forcourt A, Fishibane et al

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:

DX.DOLORGAI0NIZ6/5C IENCE A BRASG]
PERSPECTIVE p, 658

683 Metabolic genonsics

Resource conservation manifests in the
genetic code L Shenfiavana O Zesvi
PERSPECTIVE p. 655

627 Paleontology

Enigmatic amphibians in mid-Cretaceaus
amber were chamelaon:-ike

ballistic feeders /. D Daza et al,
FERSPECTIVE p. G54

OSIRIS'-REx at Bennu

INTRODUCTION
672 Sam

FORFULLT
SCIENCE.ABCS

FOR FULLT
SCIENMCE.ARC

SCIENCE
P 8

utdishind weskly on Friday, ic
B L D, e add s

SCIENCE SCIENCEMAE.ONE

OMN THE COVER

et lask werk in Decombrn, by the Amorican Assocl ablan
I 8] ATTHE

Tew he Advancem
ath 1he

Amie

AL

122

ef Soience, 1200 Mew York Sveniie, MW Washingtan, DC 20005, Period
. o i i =

691 Coronavirus

Epidemiology and transmission dynamics
of COVID-19 in bwo indian states

R Laxminaravan et al,

PERSPECTIVE p. 663

REPORTS

G598 Drganic devices

Large-area low-noisz flexible organic
phaotodiades for detecting faint visible light
C: Fuentes-Hermandez ef al,

101 Topological optics
Nonlinearity-induced photopic topological
insulator L, J Maczawsky et 3.

705 Climate change

Gilobal food system emissions could preclude
dchieving the 15" and 2°C climate change
bargets M A Ciark et al,

708 Batteries
Rational dezign of layered oxide materizle
for sodium-ion batteries ¢ Zhao et al,

712 Ecological monitoring

Ecological insights from three decades of
animal movermnent tracking across a changing
Arctic 5. C. Davidson et al,

PODCAST

716 Paleoclimate

Phasige of millennial-scale climate
variability in the Pacific and Atlantic Oceans
M. H. Walczak et al.

PERSPECTIVE pn. 682

121 Ecological genomics

Genomic architecture of a genetically
dssimitated seasonal colar pattern
R, L van der Burg et al.

125 Coronavirus

Free fatty acid binding pocket in the lockad
structure of SARS-CaV-2 spike protein

G Toelzer gk al

PEPARTMENTS

639 Editorial
Graduzly, then suddanly
By-H. Holder Thormp

738 Working Life
A sabbatical reboot
By Thamas Sarnan

e ST L i S T
Science Caresrs

i KHOVEMBER 2020 « ¥OL 370 IS5UE 6517 625




FCHELASEENTE

RO (FHOTO MALHE MEGARVEY, (GRAR

=

CONTENTS

13 \UI"- EMEBER 2020 « VEILUME 370 = IEE:-UE G518

Larvae of the ermerald ash borer, an introduced beetle, have killad millions of ash trees in North America by tinneling beneath their bark.
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887 Egfitorial

Let's nat averthink this' By H. Hoiden Thoip

1006 Working Life
Shouldi stay or should | g0? By Jlessica Toothakar

ON THE COVER

Spatial control over malecular movement

is typically limited because mation at the
atomic scale follows stochastic processas.
When single dibromoterfluorene molecules are
aligned along a specific direction on a silver
surface, they become highly mobile and can
be controllably transferred between two sharp
probes, as illustrated here. Such a sender-
receiver experiment
enables transport of
imformation, encodad

in individual mofecular
entities, between
precisely defined
locations. See pages 912
and 957 Wustrafion:
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1016 News ataglance
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1018 Arecibo radio telescope

to be decommissioned

Famed observatory set for demaolition
after cable failures put it on the brink of

n

coflapse By [ Clery

1019 Laser fusion reactor approaches
‘burning plasma’ milestone

After a decacde. Mational ignition Facility nears
a self-heated. sustained reaction, though net
energy gain is still elusive By D Clery

1020 Study homes in on 'exceptional
responders’ to cancer drugs

Project reveals clues to why somea patients
respond much better than others By J Kaiser

1021 Potential signs of life on Venus
are fading fast

Arrild mounting eriticism, claims for cloud-
borne phosphine are downgraded

By P Voosan

1022 Public needs to prep for vaccine
side effects

“Take Tylenol and suck it up.” says one
researcher. Fever, aches show vaccine works
By M. Wadman

SCIENCE sciencemag.org

FEATURES

1023 Grade: Incomplete
As COVID-19 soars in many
communities, schools attempt to

find ways through the crisis A
8y G. Vogeland L Courin-Franke! 1'_-_- (
PODCAST l.i'k &
2 N
N
1028 Guiding lights "W .

Precise maps of millions of bright ——
quasars show our place in the
cosmos as never before By J. Sokol

INSIGHTS

PERSPECTIVES

1030 Surplus and stress control
autumn timing

Climiate change might cawse an early
shedding of leaves if trees have stored
enough carbon BuC R. Rodlinson

RESEARCH ARTICLE p. 1066 PODCAST
1031 Witnessing ice habitat collapse
in the Arctic

Abrupt ice loss signals major changes ahead
in a north pofar conservation zone
By W F Vincent and D Muefier

1033 Crisis and catharsis in

atemic physics

Precise measurement of an atomic
hydrogen transition resolvas the proton
size puzzie By W Uhachs

RESEARCH ARTICLE p. 1061

127

v

1034 Engineering cytokines and
cytokine circuits

Learning to speak the secret language
of immune cells could improve

imm erE'IEranies BrA W Liand WA Lim

1036 Staying connected under tension
Atyrosine kinase connects tension with
strength of junctions between three adjacent
cells By 5. Raghavan and V. Vasioukhin
RESEARCH ARTICLE p. 1060

1037 Tree rings circle an abrupt

shift in climate

A recent drier-hotter ciimate stands out in
the context of past cimate variability

By (-8 Zhang and Q. Fang

BERODT » 10
et . A0

1038 Sequencing perturbed

cortex development

Single-call genomics show promise for
understanding neurodevelopmental
disarders By 8. Treutisin and £, G, Camp

RESEARCH ARTICLE p. 1057

POLICY FORUM

1040 Protecting consumers from
collusive prices due to Al
Price-setting aigorithms can lead

to noncampetitive prices, but the law is
Il equipped to stop it By £ Calvano et al

BOOKS ET AL.

1043 Learning to think long-term
Lessons from nuclear waste

management could help us move beyond
shortsighted climate thinking By J. 0. Hambdin
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1044 Purse strings, patients, and
personal glory

Ananthrepologist investigates the factors
shaping modern genetic medicine

By 5. Gittinger

LETTERS

tl $. space policy
1045 Multilateral mining
§ ByA: Gilbart el 3l

1045 An international model
By M. . Stindah

1046 Response
i By A Boley and M. Byers

1046 Techincal Comment abstracts

11030 & 1066
RESEARCH

IN‘-BRIEF
1053 From Science and other journals

REVIEW

1056 Protein modeling

Profein storytelling throueh physics
E. Brini et al,

REVIEW SUMMARY: FOR FULL TEXT
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RESEARCH ARTICLES

1057 Neurogenomics

In vivo Perturb-Seq reveals neuronal and glial
abnormalities azsociated with autism risk
genes X dinetal.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DE. DOLORG 0264 SCIEMCE.ANEEDET

FERSPECTIVE p.10D38

1058 Coronavirus

Viral epitope profiling of COVID-19 patients
reveals cross-reactivity and correlates of
severity. £ Shrock etal,

RESEARCH ARTICLE SUMPARY: FOR FULLTEXT:
DX DOLORG/ IO 1126/ SCIENCE. ABDAZRD

1058 Transcription

Identitication of Integrator-PP2A complex
(INTACY, an RNA polymerase || phosphatase
H.Zheng et al.

RESEARCH ARTICLE SUMBARY; FOR FULL TEXT:
DX DOLORGA 101125/ SCIENCE. ABBSETZ

1060 Cell biology

&bl and Canoe/Afadin mediate
mechanatransduction at tricellular junctions
H.H. ¥uand I A. Zallen

RESEARCH ARTICLE SUMMARY: FOR FULLTEXT:
DR DOLORGAD 26/ SCIENCEABASERR

PERSPECTIVE 1 1038

1061 Fundamental physics

Two-photon frequency comb spectroscopy
of atomic hydrogen A Griin et al.
FERSBECTIVE 1, 1033

1066 Forest ecology

Increased growing-season productivity drives
earfier autumn leaf seneccence in temperate
trees D-Zani et al.

PERSPECTIVE poi030; PODCAST

REPORTS

1072 Chemical physics
Capturing reaming moelecular fragments in
real time T Endo et al.

1077 Topological systems
Exceptional nexus with a hybrid topological
invariant W Tang et al.

1089 Coronavirus

structural analysis of full-length SARS-Coy-2
spike protein from an atvanced vaccine
candidate 5. Bangan: et al,

1095 Climatology

Abrupt shift to hotter and drier climate over
inner East Asia beyond the tioping point

B Zhang etal,

PERSFPECTIVE p 1037

1099 Synthetic biology

Pracise T cell recognition prncfﬁrams dasigned
by transcriptionally linking niliitiple receptors
JZ, Wiitiams etal.

1105 Ribosome structure
Elongational stalling activates mitoribosome-
associated quality contral W, Desai et al,

1110 Coronavirus

REGN-COV2 antibodies prevent and treat
SARS-CoV-2infectionin rhesus macagues
and hamsters' A Baim ot al.

1115 Sex determination

Achimeric gene paternally instructs female
sex determiniation’in the haplodigloid wasp
Nasonia ¥ Zonet al,

DEPARTMENTS

1015 Editorial
Modeling, post COVIDI9
By William H, Press and Richard €. Levin

1130 Working Life
Credit where credit is due By Emily Fogarty

ON THE COVER

For many imperilad species; including the
Mojave desert tortoise (Gopherus agassizi),
translocation of individuals to augment
populations is an dmportant conservation
strategy. Researchers now demonstrate that
individlual heterozygosity is a key predictor

: of translocation sliccess
in these torfoises—a
finding that may have
broad implications
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NEWS

IN BRIEF
1142 Mews at a glance

IN DEPTH

1144 *The game has changed.

Al triumphs at protein folding

I milestone, software predictions
finally match structures calculated from
experimental data By .7, Service

1145 Why were salmon dying?
The answer washed off the road
Cammon tire chemical implicated in
coho salmon kills 8y £ Stokstad
REPORT BY Z, TIAN ET AL.

10126/ 5CIENCE ARDGOE]

1146 Scientists fear no-deal Brexit as
deadline looms

LK. researchers infimba, wieeks from
crashing aut of EU trade znd travel rules
By C. OGrady

1147 How cats get their stripes and spots
Mewly uncovered mechanism may pattern
the coats of other mammals, too

By E. Panaisi

1148 Federal hospital data system falters
at tracking pandemic

HHS Protect data, which influence how
pandemic supplies and support are allocated,
conilict with other data sources

By C. Filier

1150 Mew challenges emerge for planned
human challenge trials

Scientists debate risks and benefits

of intentionally exposing velunteers to
dangerous virus By W Cormwail

1138 & DECEMEBER 2020 « VOL 270 I85UE f551

1151 Amid the cheering, some vaccines
face guestions

A candidate from AstraZeneca and

the University of Oxford has puzzling efficacy
data By Cohen

FEATURES

1152 Saving sanctuaries

Critics charge that sanctuaries for refired
research chimpanzees are failing their
animals. Can a new toal help? By D Grimm

INSIGHTS

BOOKS ET AL.
1156 Fodder for future scientists

PERSPECTIVES

1162 Quantum-limited sound attenuation
Resonantly interacting atoms confined by
lasers have implications for neutron stars

By T Schaefer

REFORT p, 1222

Calebrity chimpanzee Hercules is making new
frignds at Project Chimps.

129

1163 Enzyme formation by immune
receptors

Upan pathogen recognition, seme plant
immune receptors assemble into active
Bnzyme complexes By L, Tiar and X, Li
RESEARCH ARTICLES pp. 1184 & 1285

1165 Miniaturization of robots

that fly on beetles’ wings

The shack-absorbing wings of the
rhineceros beetle battle in-flight collisions
By J. S

REPORT p-1214

1166 Probing the dark side of the exciton
Photoemitted electrons reveal large-
momentum (“dark”) excitons in monolayer
WSe, By M X. Nzand Z 1&

REPORT p. 1154

1167 Constraints on selfish

behavior in plants

Plants overproduce rools bo securs resourees
nearby but avoid cosily trips to neighbors’
patches. By-M. Semchenko

REPORT p 1187

1168 Stimulating the brain to restore
vision

High-definiticn brain prostheses are
developed for trealing blindness

By M, 5, Beauchamp and & Yoshor
RESEARCH ARTICLE p. 1291

1170 Mario J. Molina (1943-2020)
Vislanary environmental chemist
By K. A Prather

POLICY FORUM

1171 Fossil electricity retirement
deadlines for a just transition

A 2035 deadline for decarbonizing

LS. electricity would strand only about
15% of fossil capacity-years

By E Grubert

stiencemag.org SCIENCE
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LETTERS

1174 Evidence-based hunting policy
needed in Slovakia
By M. Kirtal and M. Duta

1174 Computational social science:
On measurement
By A X Wuet al.

1175 Chinese sturgeon needs urgent
rescue
By X Zhou et al.

1175 Errata

RESEARCH

IN BRIEF
177 From Science and ather journals

REVIEW

1180 Micrabiota

The rola of the microbiota iy human
genetic ataptation

LA Suruki and R E. Ley

REVIEW SUMMARY: FOR FULL TEXT
DE.DOLORGAI0 1 2E/SCIENCE AN GR2Y

RESEARCH ARTICLES

1121 Coronavirus

Comparative host-coronavirus protein
interaction networks reveak pan-viral disease
mechanizms 0 . Gordan et al,

RESEARCH ARTICLE SUMMARY; FOR FULL TERT:
DX DO ORG/IDIZGAECIENCE ADES4ADS

1132 Innate immunity

Enteroviral 3C protease activates the human
NLRP1 inflammasame inairway epithelia

K. & Robinsan et al,

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
LE.DOLORG/10.1126/SCIENCE AAT 2002

1133 Evolution

Selection enhances proteln evolyability
by increasing mutational robustness and
foldability J Meng et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DA.DDLORGAIDINZE/SCIENCE ABBSS6E

Plant science
1184 Direct pathogen-induced assembly of
an MLR immune receptor complex to

form a holoenzymie 5. Ma et al,
RESEARCH ARTICLE SUMMARY;
FOR FULL TEXT:

OX. DOLORGAI0112 6/ 5CIEMCE ABESDED

1185 Structure of the activated ROQ1
resistosome directly recognizing the
pathogen effector Xop(Q R Martin et al,
RESEARCH ARTICLE SUMMARTY:

FOR FULL TEXT:
DN DO ORG/AIOIIZAASCIENCE ABDSESS

PERSPECTIVE p. 1153

1186 Developmental biology
The N-glycome regulates the endothelial-to-
hematopoletic transition 0. M, Kasper stal,

1131 Neuroscience
Shape perception via a high-channel-count
neuroprosthesis inmonkey visual cortex

X. Chen st al,
PERSPECTIVE p. L1EE: PODCAST

REPORTS

1197 Plant science

The exploltative segrezation of plant roots
C. Cabal el al,

FERSPECTIVE p; 1167

1199 Physics

Directly visualizing the momentum-forbiddan
dark excitons and their dynamics in
atomically thin semiconductors

1. Madea et al,

FERSPECTIVE p. LIG6E

1204 Spectroscopy

Super-resofution lightwave tormography of
electronic bands In quantum materials

M. Barsch et al,

1208 Coronavirus

De novo design of potent and resilient
hACE? decoys to neutralize SARS-Col-2
T W Linskv et al.
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1214 Biomechanics
Mechanisms of
collision recovery

in flying beetles and
ilapping-wing mobots
H- V. Phanand H. C. Park
PERSPECTIVE p. 1165

1219 Tropical forest

Long-term collapse in fruit avallability
threatens Central African forest megafauna
E.R. Bush et al.

1222 Quantum gases
Universal sound diffusion in

a strongly interacting Fermi gas
B B Fatel et al.

FERSFEOTIVE p. 1162

1227 Coronavirus

Robist neutralizing antibodies to
SARS-CoV-2 infection persist for months
A Wajnberz et al,

1230 Deep biosphers
Temperature limits to deep stbseafloar life

in the Mankai Trough subdoction zone
W B. Helier et al,
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1141 Editorial

Low-income students jose ground
By Christopher Avery et al.

1242 Working Life
Coming aut -By Bec Raidan

ON THE COVER

Root systems of two different plants, stained
with red and biug dye for fresh cut fowers,

Hoof dysing provided exdperimental vatidation
of theoretical predictions regarding plants’
response to competition.
Meighbor plants segregate
their roat systems in tha
s0if space but develop
more roots locally when

& competitoris ¢lose than
Sl When growing alone See
pages 1167 and 1197,
Photo; Mike! Ponce
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IN BRIEF
1252 Newsataglance

IN DEPTH

1254 Tweaking penes with CRISPR
or viruses fixes blood disorders
People with sickle cell disease ar
beta-thalassemia could be freed of
debilitating symptoms for a lifetime
Byl Kaiser

1255 Spare a thought for the tesming
ecosystem beneath your feet

Global review of soil biodiversity calls for
protecting often overlocked sublerranean
life By £, Penmisi

1256 HIV researcher named to lead
battered CDC

Biden also picks California attornay
general for health and human services
By ) -Kaiser,

1257 Tasmanian devils claw their way
back from extinction

Genomes show spread of deadly cancer
is slowing By E Pennisi

1258 Scientists rally around plan for

fiasion power plant

Road map calls for Department of Energy

to fund applied as well as basic research
8y A Cha

1248 11 DECEMBIR 2020 + VOL 370 185UE 5524
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1259 Europe ramps up defense RED
A €7 billion fund is launched to bolster
meager military spending by EU nations
By . Wallace

1260 Ecologists push for more
reliable research

Fsychology's replication crisis inspires
efforts to expand samples and

stick to a research plan By € OGrady
PODCAST

1261 Mexico's controversial
coronavirus czar

Hugo Lipez-Gatell Ramiraz's
response has drawn criticism and
praise By {. Pévez Cirfega

FEATURES

1263 China's vaccine gambit

With its global camipaign to test and promote
COVID-12 vaccines. Ching aims to win friends
and cut deals By L Cohen

INSIGHTS

PERSPECTIVES

1268 Diversity hotspots: Coldspots
of speciation?

Phyioeeny of suboscine passerine birds
finds lower speciation rates

in biodiverse regions By H. Morlon
REFORT o, 1343

131

1263

1269 Using genetics to reveal
pretein structure

Measurements of genetic interactions
in vive can be used to determine protein
Biructure By D Wang

RESEARCH ARTICLE p. 1294

1271 The glassiness of hardening
protein droplets

Protein condensates can age to form
glasses that increase in viscosity

but retain elasticity 8y & Zhang

RERPORT p. 1317

1272 Remembaring seasonal
coronaviruses

Antibodies against seasonal
coronaviruses react with SARS-CoV-2
By 1 Gutthmilier and P. ¢, Wilson
REPORT p. 1339

1274 Ensuring vaccine safety
Comprehensive safety testing is based
on experience with prior vaceines

By DM Kripe et al,

1276 Amgelika Amon (1967-2020)
Trailblazing cell cycle biologist
By L M. Shelfzer and 7 Visintin

POLICY FORUM

1277 COVID-19 vaccine frial ethics

once we have efficacious vaccines

Some placebo-controlled trials can
continue ethically after a candidate vaceine is
found to be safe and efficacious

By D Wendiar at al.

sciencemag.org SCIENCE
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BOOKS ET AL.

1280 An outside-the-box take on time
A physicist's provocative theory offers

an optimistic view of our cosmic destiny
By M. Johnson

1281 Social capital's value

in the courtroom

Inegualities are reinforced during
court proceedings and deliberations.
finds a sociologist By L Ssamster

LETTERS

1282 Renewables in Spain threaten
biodiversity
By D Serrano et al,

1283 Small Aral Sea brings hope
for Lake Balkhash
gy NV Aladin et al.

1283 Brazil's areas of not-so-permanent
preservation
By M. A, UL de Andrads ftinior and W, C. Forseca

1284 Technical Comment abstracts

RESEARCH

IN BRIEF
1286 From Science and other journals

REVIEW

1289 Economics
Foverty, depression, and anxiety: Causal

evidence and mechanisms. M. Ridlsy et ai.
REVIEW SUMMARY; FOR FULL TEXT:

D ODLORGAIDIIZG/SCIENCE AAY D214

RESEARCH ARTICLES

1290 Molecular biology
CIBER-seq dissects genelic networks by
quantitative CRISPRi profiling of expression

phenotypes R. Mulisr et 2,
RESEARGH ARTICLE SUMMARY: FOR FULL TEXT:

bX.00LORGAIDIIZ6/SCIENCE ABBIGER

1281 Developmental biology
Mouse embryanic stermn cells seli-creanize
into trunk-like structures with nedral tube

and somites . ¥ Veemwiel et al.
RESEARCH ARTICLE SLiM MARY, FOR FULL TEXT:

OX.DOLORG/I0126/5 CIENCE ABREDAT

1292 Developmental biology
Developmental clock and mechanism of de nove

polarization of the mowse embryo M. Zhu et al,
RESEARCH ARTICLE SUMMARY: FOR FULLTEXT:

DX-POLORGA 01126/ 5CIENCE ABDZTR3

1293 Disease dynamics
Atransmissible cancer shifts from emergence io

endemism in Tasmanian devils A, H. Patfon et al.
RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:
DX DOLORG/10.1126/SCIENCE ABRST72

PODCAST

1284 Systems blology

Genetic interaction mapping informs
integrative structure determination of protein

complexes H. Braberg et al.
RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DX.D0IORG/ 101126 /S CIEHCE AATA810

PERSPECTIVE p.12Rp9

1285 Climate change

Recent global decline of CO, fertilization
effects onvegetation photosynthesis

5 Wang et al.

1300 Solar celis

Maonolithic perovskites/silicon tandem solar
cell with =29% efficiency by ehhanced hale
extraction A AlAshouriet all

REPORTS

1309 Quantum information

Optically addressable molecular

spins for quantum information processing
5L Bayliss et al.

1313 Batteries

Reversible planar gliding and microcracking
in a single-crystalline Mi-rich cathode

Y. Bietal,

1317 Biophysics

Pretein condensates as aging Maxwell fluids
L Jawerfl et al.

PERSPECTIVE p. 1271

1324 Ultracold chemistry

Resonant collisional shielding of reactive
molectiles using electric fields

#. Matsuda'et al.

1328 Cancer immunotherapy
Stem-like CDAT cells mediate response
of adoptive cell immunotherapy

against human cancer

4, Krishna et al.

1335 Indian monsoon
Indian monsoon derailed bya North
Atlantic wavetrain B J. Barah et al,

1338 Coronavirus

Preexisting and de nove humoral
Immunity to SARS-CoV-2 in humans
K-WiNgetal

PERSFECTIVE p-1272

1343 Evolution

The evalution of a fropical biodiversity.
hotspot M. 6. Harvey et al.
FERSPECTIVE p. 1268

1348 Paleoclimate

Southern Ocean upwelling, Earth's
obHnuity, and glacial-interglacial
atmospheric CO, change X.£.Aietal.
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1251 Editorial
An opportunity to improve innovation
By H. Haldan Thovp

1366 Working Life
Dare to be differant
By Chee Kiamg Ewe

ON THE COVER

Schematic representation of the gliding
phenomenon in a micrometer-sized cathode
crystal charged to high voltages. Crystal gliding.
induced by focalized stress, is partially reversible

and eventuaily evalves
P into microcracks affer
SC1ence extensive battery cycling,
Fa Acritical crystal size has
! peen predicted fo prevent
S such gliding in battery
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Neural circuits that track our whereabouts in space and
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The Hg Solution

After fading from relevance in the clean-tech scene,
hydrogen could make a comeback as an important piece
of the all-renewable energy puzzle. By Peter Fairley

The Enigma of Aerodynamic Lift
No one can completely explain why planes stay in the air.
By Ed Regis

Autonomous Warfare
Ensuring meaningful human control over killer machines
is vital to global security. By Noel Sharkey

First Molecule in the Universe

Scientists have identified mystery molecules in space and the
compound thought to have started chemistry in the cosmos.

By Ryan C. Fortenberry

SCIENTIFIC
AMERICAN

ON THE
COVER

Brain regions com-
pute mental maps
that tell us where
we are in relation to
our surroundings.
New research
reveals that these
same areas may be
involved in knowing
our whereabouts
in relation to other
people and within
the rankings of

a social hierarchy.
lllustration by
Richard Borge.
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COSMOLOGY

A Cosmic Crisis

Two divergent measurements of
how fast the universe is expanding
cannot both be right. Something
must give—but what?

By Richard Panek

60

CHEMISTRY
The Hidden Toll of Wildfire
As wildfires worsen globally, an
aerial campaign seeks to under-
stand how biomass smoke affects

human health. By Kyle Dickman 68

ANTISENSE THERAPY

Finally Making Sense

A long-disdained therapy that tar-

gets RNA is achieving spectacular
success. By Lydia Denworth -
ANTISENSE THERAPY

Preventing Prions

Treating susceptible individuals

while they are still healthy

offers the best hope for warding

off a deadly brain disease.
By Sonia Minikel Vallabh and
Eric Vallabh Minikel

ECOLOGY

What Is Killing

the Monarchs?

It seemed simple: Roundup herbi-
cide was Kkilling America’s favorite
butterfly. But there may be other
causes, and the way to save the in-
sect is not clear. By Gabriel Popkin

ARCHAEOLOGY

The First Story

A cave painting from Sulawesi
is the oldest known example
of narrative art. By Kate Wong

NEUROBIOLOGY

The Brain Learns

in Unexpected Ways
Neuroscientists have discovered

a set of unfamiliar cellular mecha-
nisms for making fresh memories.
By R. Douglas Fields

'SCIENTIFIC 72
'AMERICAN

| WHAT'S IN WILDFIRE SMOKE? + HOW WE LEARN  MEW HOPE FOR RARE DISTASES

A COSMIC
CRISIS

ON THE COVER

The value of the Hubble constant—the rate

of the universe's expansion—may be the most
important number in all of cosmology. Yet
measurements of it from the “early” universe
shortly after the big bang and the “late”
universe of today disagree. Resolving this
discrepancy could lead to a scientific revolution.
lllustration by Mark Ross Studios.
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4. From the Editor
6 Letters

12 Science Agenda
Don’t let 5G mess with weather forecasting.
By the Editors

14 Forum
Medical students need to know how social factors
determine health. By Erin Paquette and Angira Patel

16 Advances
The promise of vibration-detecting fiber optics.
Secret signals from sweet potatoes. The trouble
with manure. A new map of Antarctica under the ice.

26 Meter
New poetry on the nature of eclipses.
By Christopher Cokinos

28 The Science of Health
Taking delirium seriously can help prevent it
in older hospitalized patients. By Claudia Wallis

29 Ventures
Pricey storm-surge barriers may be worth the money.
By Wade Roush

80 Recommended
Saving the Florida panther. Cornfield espionage and
FBI racial profiling. AI learning versus brainpower.
Early female astronomer Cecilia Payne-Gaposchkin.
By Andrea Gawrylewskt

81 Observatory
Instrument calibration can avoid the miscarriage
of justice. By Naomi Oreskes

82 Anti Gravity
Driving habits among doctors differ according to
medical specialty. By Steve Mirsky

83 50,100 & 150 Years Ago
By Daniel C. Schlenoff

84 Graphic Science
The ways carbon taxes create jobs. By Mark Fischetti
and Amanda Montafiez
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ASTRO YMY

New View of the Milky Way
A recent effort to map the spiral structure of our galaxy has produced an
unprecedented view of our cosmic home. By Mark J. Reid and Xing-Wu Zheng

CONSERVATIC

Cat vs. Woodrat

Feral cats Kkill a lot of wildlife, but methods to solve the problem are controver-
sial and understudied. In Key Largo, Fla., conservationists are trying new ways
to save the endangered woodrat without having to exterminate felines.

By Carrie Arnold

The Trouble with Teeth
Our teeth are crowded, crooked and riddled with cavities. It hasn’t always
been this way. By Peter S. Ungar

BIOLOGY
Extreme Survivor

A tiny, six-legged creature called Tullbergia has persevered through more
than 30 ice ages in the harshest badlands of thé Transantarctic Mountains.
Scientists are just starting to figure out how. By Douglas Fox

The Aid Tsunami
The ocean took their loved ones and destroyed their villages. But it was
misguided disaster relief that destroyed their way of life. 158

SCIENTIFIC 4
AMERICAN

T VS. WOODRAT | ICE AGE SURVIVORS

ON THE COVER

Despite centuries of study, astronomers are only
now learning how our home galaxy, a spiral

of at least 100 billion stars spanning more than
100,000 light-years, really appears from outside.
New surveys are revealing the Milky Way’s
<triictiire in more detail than ever hefore
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3 From the Editor
’ 4 Letters
/ 8 Science Agenda
The nuclear trigger should not be under the sole control
of the U.S. president. By the Editors

10 Forum
Female surgeons cannot perform at their best if they
are battling workplace sexual abuse. By Chethan Sathya

12 Advances
A flier flexing real pigeon wings. Humans’ oversize
impact on future fossils. A trap for dengue virus made
from DNA. Prismlike blocks to build morphing objects.

24. Meter
Lichen as model and metaphor for intimacy.
By Forrest Gander

25 The Science of Health
Sleep apnea often follows a different pattern in women
and may therefore be overlooked. By Claudia Wallis

26 Ventures
Investing in technology for the toughest problems
on the planet. By Wade Roush

66 Recommended
Bird’s-eye view of our changing Earth. CSI pioneer. The
mysterious death of a Civil War submarine. Intertwining
technology and human behavior. By Andrea Gawrylewski

67 Observatory
Why do white men and scientists tend to downplay
the risks of technology? By Naomi Oreskes

68 Anti Gravity
One U.S. senator thinks Saturn’s moon Titan is a fixer-
upper real estate possibility. By Steve Mirsky

69 50,100 & 150 Years Ago
By Dantel C. Schlenoff

70 Graphic Science
Child mortality is decreasing, yet certain countries still
struggle. By Amanda Montanez and Mapping Specialists
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9 A novel explanation for
26 A NEW ERA FOR ALZHEIMER’S : ;
L A ; the giant Tamu Massif ON THE COVER
Rethinking its causes and potential cures. ; 3
The H Toll volcano rewrites After recent failed efforts
28 e i m,nan o Mia the story of how the to develop treatments for
Alzheimer’s took the author’s wife and tortured soafloor formiad Alzheimer's disease, many
his family. There was nothing they—or medicine— iy : scientists are taking a fresh look
By William W. Sager :
could do to stop it. By Joel Shurkin v v aenusesarthedins hew
The Wav Forward SUSTAINAB v research areas include the origins
30 € y ar 54 Livi ith of abnormal proteins and
The failure to find good treatments for Alzheimer’s > IvIng wi wayward brain signals, the
means it is time to reexamine the basic biology the Ij‘ores.t ) surprising role of air pollution,
of the disease. Progress in five areas could provide Pygmies thrived in the fzs fzircm;ntit e i
3. 1N — 3 I WA v
new hope. By Kenneth S. Kosik Comgo Basin—eant lllustration by Galen Dara.
34 The Amyloid Drug Struggle development coupled -
Aleading target for Alzheimer’s treatment “flth conservation .
is getting a harder, and more skeptical, look. rived. By Jerome Lewis
By Tanya Lewis PHYSICS
37 The Menopause Connection 64 Quantum
Aging is the biggest risk factor for Alzheimer’s. Steampunk
Being female is a close second. Why? By Jena Pincott A new branch of physics
42 'The Role of Air Pollution is updating 19th-cen-
Airborne particles in car exhaust are strongly tury thermodynamics
linked to Alzheimer’s. Recent research shows how for today’s quantum
they can reach the brain. By Ellen Ruppel Shell systems. By Nicole
Yunger Halpern

Photograph by Nico Lewis
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4 From the Editor
5 Letters

7 Science Agenda
Facial-recognition tech is an invasion of privacy
that needs immediate regulation. By the Editors

8 Forum
Thousands of new satellites could ruin our view
of the night sky. By Ronald Drimmel

10 Advances
Keeping livers alive before transplant. Countdown to
commercial crew space launches. Lizard embryos’ tiny
brain parasites. A DIY tool to open cell membranes.

22 Meter
The poetic geology of Yosemite’s Lyell Canyon.
By Janet MacFadyen

23 The Science of Health
A way to make it easier for the terminally ill
to donate organs. By Claudia Wallis

24. Ventures
When will speech-recognition software finally be
good enough? By Wade Roush

70 Recommended
Harnessing fungi’s ability to shape our future. Early
organic food champion. Diving into understanding the
brain. Humanizing technology. By Andrea Gawrylewski

71 Observatory
Curtailment of federal funding for basic research
threatens American science. By Naomi Oreskes

72 Anti Gravity
Flat-earthers aren’t wrong only about the shape of
the planet. By Steve Mirsky

73 50,100 & 150 Years Ago By Daniel C. Schlenoff

74 Graphic Science
The growing cloud of low-orbit satellites.
By Mark Fischetti and Nadieh Bremer
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THE CORONAVIRUS PANDEMIC

Chasing Plagues

A virologist crawled through bat caves to find the
origins of the SARS-CoV-2 virus. By Jane Qiu
Fast-Track Drugs

With no time to make treatments from scratch,
scientists are searching for existing compounds
that reduce harm. By Michael Waldholz

Frontline Trauma

Stress from fighting COVID-19 poses an
unprecedented threat to health care workers.
By Jillian Mock

How the Healers Feel
Interviews by Jillian Mock and Jen Schwarts

The Vaccine Quest

Only genetic engineering can create a protec-
tive serum in months rather than years.

By Charles Schimidt

What Comes Next

Large outbreaks of disease in the past suggest
how the current crisis might play out.

By Lydia Denworth

EVOLUTION

46 The Unexpected Origin of Fingers
A remarkable fossil shows that the digits
in our hands evolved before vertebrates
emerged from the water to colonize land.
By John A. Long and Richard Cloutier

YN O MY

54 A Planet Is Born
High-resolution imaging of circumstellar
disks—the swirls of dust left behind after
stars form—is revealing hidden planets and
insights about how solar systems evolve.
By Meredith A. MacGregor

",é'*v-". :tf

62 What Should Carbon Cost?
Smart math, combined with fundamental
policy choices, can determine a practical
tax that will drive down CO9 emissions.
By Gilbert E. Metcalf
CONSCIOUSNESS

70 Tales of the Dying Brain
A brush with death can leave a lasting
legacy in the mind—and may help us
understand how the brain functions in

162 extreme conditions. By Christof Koch
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ON THE COVER
In a matter of weeks
the SARS-CoV-2 virus
infected millions, kil-
ling thousands and
bringing the global
economy toa halt.
Read our special
report on the origins
of the plague, the
human toll, and the
search for treatments
and a vaccine.
lllustration by
Richard Borge.
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4 From the Editor
6 Letters

8 Science Agenda
To prevent future pandemics, stop deforestation.
By the Editors

9 Forum
Leaders who belittle science during a global health
crisis are a danger to us all. By Ben Santer

10 Advances
A collision model shakes up Pluto. New strategy to
prevent tropical extinction. Lightweight vaccine-
delivery technology. A poultry domestication mystery.

20 Meter
The poetic landscape of boreal forests.
By Jessica Goodfellow

22 The Science of Health
As drug-resistant superbugs spread, researchers
are turning to viruses that kill bacteria.
By Claudia Wallis

76 Recommended
‘Women ran Britain’s most extraordinary World War I
hospital. Why innovation flourishes in freedom.
The fury of hurricanes. How Dr. Claire Weekes cracked
the anxiety code. By Andrea Gawrylewski

77 Observatory
How we can best quantify “small” benefits.
By Naomi Oreskes

78 Anti Gravity
Misinformation and miscalculation in the time
of the coronavirus. By Steve Mirsky

79 50,100 & 150 Years Ago By Daniel C. Schlenoff

80 Graphic Science
Globe-trotting humans spread COVID-19
around the world. By Mark Fischetti and
Martin Krzywinski
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Treating Patients 46
without the Scale

Focusing on weight loss isn’t

making people healthier.

By Virginia Sole-Smith

26 The Racist Roots

of Fighting Obesity

By Sabrina Strings and

Lindo Bacon

Inside the Coronavirus
What scientists know about the
inner workings of the pathogen
that has infected the world.

By Mark Fischetti, Veronica
Falconieri Hays, Jen Christiansen

and Britt Glaunsinger
60

The Biggest
Psychological Experiment
What can the pandemic teach us
about how people respond to
adversity? By Lydia Denworth

The Darkest

Particles

An experiment aims to find

a new type of neutrino that
could be a key to the universe’s
dark sector.

By William Charles Louis and
Richard G. Van de Water

Your 28-Day

Weather Forecast
Meteorologists are getting better
at predicting whether it will be
warm, cold, wet or dry four weeks
from now.

By Kathy Pegion

How Farmers
Conquered Europe
When Neolithic agriculturists
encountered seminomadic
hunter-gatherers, a disturbing
hierarchy may have evolved.
By Laura Spinney

ON THE COVER

Although much remains unknown about

the virus responsible for the ongoing global
pandemic, scientists have developed a detailed
picture of the molecular biology of SARS-CoV-2
in a surprisingly short time. Our synthesis of
this work begins on page 32.

lllustration by Veronica Falconieri Hays.
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6 Letters

8 Science Agenda
Mandating the testing of all evidence Kits will bring
justice for rape victims. By the Editors

9 Forum
How best to guard against the threat of science theft.
By Mary Sue Coleman

10 Advances
A compact footstep tracker that makes the whole floor
a sensor. The first marine fish extinction. A strange
creature’s endless fertility. Artificial detox cells.

20 Meter
The poetry and poignancy of pathology.
By Rafael Campo

21 The Science of Health
Boost your immunity against viruses with a regimen
of sleep, diet and vitamins. By Claudia Wallis

68 Recommended
Commemorating the life’s work of magazine and
fish illustrator Stanley Meltzoff.
By Andrea Gawrylewski

69 Observatory
When pro-business initiatives promote antiscience
policies, we all lose. By Naomi Oreskes

70 Anti Gravity
Descendants of Galileo and of the science deniers
who plagued him are still fighting today.
By Steve Mirsky

71 50,100 & 150 Years Ago
By Daniel C. Schlenoff

72 Graphic Science
One million frozen seed samples in a Norweigan vault
provide a hedge against climate change.
By Mark Fischetti and Accurat
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