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En general, las comunidades se encuentran mas conscientes
de sus derechos y, por lo tanto, estén exigiendo més de sus
vecinos productives, como la industria del saimon.
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dating back at least 36,200 years
A. Seguin-Orlando et al.

1118 TETANUS TOXIN ENTRY
Nidogens are therapeutic targets for the
prevention of tetanus K. Bercsenyi et al.

1123 T CELL SIGNALING

Antigen affinity, costimulation, and
cytokine inputs sum linearly to amplify
T cell expansion J. M. Marchingo et al.

1127 DNA REPAIR

Mechanism of DNA interstrand cross-
link processing by repair nuclease FAN1
R. Wang et al.

ON THE COVER
— e - A 239-gram piece of
AT A NWA 7034, or “Black
DCIC HL‘( Beauty?” a 4.4-billion-

year-old meteorite from
Mars. The rock, valued
at more than $10,000
per gram, is both the
oldest martian meteorite
and the first one made
of pieces that were once eroded by wind or
water. One of more than a dozen pieces that
fell into the Sahara desert, this sample was
the first to be recognized as martian. See
page 1044. Photo: © Joe MeNally
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IN BRIEF

1158 Roundup of the week’s news

IN DEPTH

1161 RESEARCHERS STRUGGLE

10 GAUGE RISKS OF CHILDHOOD
ANESTHESIA

Neurological warning signals in
animals drive push for new studies
and public outreach By K. Servick

1162 SATELLITES TRACK HERITAGE
L0SS ACROSS SYRIA AND IRAQ
Vandalism, looting, and collateral
damage erase history By A. Lawler

1164 THE OLD MAN AND THE DISEASE
In Liberia’s Ebola outbreak, star
statistician Hans Rosling is facing
the intellectual challenge of a
lifetime By K. Kupferschmidt

1166 BRAZILIAN SCIENTISTS

PROTEST FUNDING BONANZA FOR

BRAIN CAMPUS

$100 million grant came as a surprise
tomany By E. Underwood
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FEATURE

1167 UNKNOWN SIGNIFICANCE

Years of writing about genetic testing
did not prepare me for my own foray
into this rapidly changing world

By J. Couzin-Frankel

INSIGHTS

BOOKS ET AL.

1172 MARS, MICROBES, AND
MASTODONS... OH MY!

1178 FROM YOU TO THE UNIVERSE-
AND EVERYTHING IN BETWEEN

PERSPECTIVES

1180 HOW ICE SHELVES MELT
Warming of the water that flows
under Antarctic ice shelves is key
to their melting By S. Gille

» REPORT P.1227

1181 DEATH TO THE LOSERS

Cell competition is linked to innate
immunity mechanisms to eliminate
unwanted cells and maintain healthy
tissue By G. Morata and L. Ballesteros-Arias
» RESEARCH ARTICLE P. 1199

1183 CALCULATING THE PRESSURE
DEPENDENCE OF CHEMICAL REACTIONS
A priori calculations can accurately
predict rates of methane formation
from radicals By M. J. Pilling

» REPORT P.1212

1184 DRIVING THE EARTH MACHINE?

The region of the mantle directly below
the tectonic plates plays a key role in
mantle flow and volcanism

By D. L. Anderson and S. D. King

1181&1199

1172

The kid's guide to
microorganisms

1186 STABILITY AT THE SURFACE
The structure beneath a surface

is a key factor in its electronic and
chemical funetion By S. A. Chambers
» REPORT P.1215

1187 SLEEPING DOGS OF THE GENOME
Retrotransposable elements may be
agents of somatic diversity, disease,
and aging By V. Gorbunova et al.

1129 USING AND IMPROVING THE
SOCIAL COST OF CARBON

Regular, institutionalized updating
and review are essential

By W. Pizer et al.

SCIENCE PRIZE ESSAY
1191 SIZE DOES MATTER

Lysosome-based signaling machine
regulates cell growth By L. Bar-Peled

LETTERS

1193 CONSERVING BRAZIL'S
ATLANTIC FORESTS
By R. Buckley and F. de Vasconcellos Pegas

1193 RESPONSE
By C. Banks-Leite et al.

1193 ERRATA
1194 ONLINE BUZZ: HIGHER EDUCATION

RESEARCH

IN BRIEF
1195 From Science and other journals

REVIEW

1198 LUNAR GEOLOGY

The lunar dynamo

B. P. Weiss and S. M. Tikoo
REVIEW SUMMARY; FOR FULL TEXT:
dx.doi.org/10.1126/science.1246753

RESEARCH ARTICLES

1199 CELL COMPETITION

An ancient defense system eliminates |
unfit cells from developing tissues |
during cell competition S. N. Meyer et al. .
RESEARCH ARTICLE SUMMARY: FOR FULL TEXT: |
dx.doi.org/10.1126/science. 1258236

» PERSPECTIVE P.1181
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1200 PLANT GENETICS

Dominance hierarchy arising from
the evolution of a complex small RNA
regulatory network E. Durand et al.

REPORTS

1205 VALLEYTRONICS

Ultrafast generation of pseudo-magnetic
field for valley excitons in WSe,
monolayers J. Kim et al.

1208 HEAVY FERMIONS
Two-dimensional Fermi surfaces
in Kondo insulator SmB; G. Li et al.

1212 CHEMICAL KINETICS

Predictive a priori pressure-dependent
kinetics A. W. Jasper et al.

» PERSPECTIVE P. 1183

1215 SURFACE STRUCTURE

Subsurface cation vacancy stabilization of
the magnetite (001) surface

R. Bliem et al.

» PERSPECTIVE P. 1186

1219 HUMAN CAPITAL

Summer jobs reduce violence among
disadvantaged youth S. B. Heller

1223 PALEOCLIMATE

Coherent changes of southeastern
equatorial and northern African rainfall
during the last deglaciation

B. L. Otto-Bliesner et al.

1227 OCEANOGRAPHY

Multidecadal warming of Antarctic
waters S. Schmidtko et al.

» PERSPECTIVE P, 1180

1231 ANIMAL PHYSIOLOGY

The shocking predatory strike of the
electric eel K. Catania

» PODCAST

1234 INFLAMMATION

Neutrophils scan for activated platelets
to initiate inflammation

V. Sreeramlkumar et al.

A close-up look at the surface
of magnetite

1238 TRANSCRIPTION

Chromatin decondensation is sufficient
to alter nuclear organization in
embryonic stem cells P. Therizols et al.

1242 STRUCTURAL BIOLOGY
Time-resolved serial crystallography
captures high-resolution intermediates
of photoactive yellow protein

J. Tenboer et al.

DEPARTMENTS

1155 EDITORIAL

The measure of research merit
By Marcia McNutt

1258 WORKING LIFE
Finally free
By Vincent F. Scalfani

An electric eel
(Electrophorus
electricus) can generate
up to 600 volts using
modified muscles that
act as batteries. This
electrical weapon
allows the eel to
remotely activate the
muscles in nearby prey to cause either
involuntary movement or involuntary
immobility, depending on the eel’s needs.
See page 1231 for details and links to
movies that illustrate these findings.
Photo: © Kenneth Catania
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NEWS

IN BRIEF
1272 Roundup of the week’s news

IN DEPTH

1275 BIRD BIOLOGY TAKES FLIGHT WITH
AVIAN GENOMES

Avian family tree clearer, and song
genetics elucidated By E. Pennisi

» A FLOCK OF GENOMES SECTION P. 1308

1276 THE GENES BEHIND RESISTANT MALARIA
Studies confirm changes that underlie
resistance to artemisinin By G. Vogel

» STRAIMER ET AL. 10.1126/science.1260867;
MOK ET AL. 10.1126/science.1260403

1278 THE TROUBLE WITH TRITIUM
Japan seeks a way to cleanse Fukushima
water By D. Normile

1279 FROM HELL ON EARTH, LIFE’S
BUILDING BLOCKS

Simulated meteorite impact forges RNA
components By S. Perkins

1280 E.U.TO LET MEMBERS BAN CROPS

Revived proposal allows countries to
ignore scientific assessments of GM

crops By T. Rabesandratana

FEATURES

1281 BACK FROM THE DEAD

The once-moribund idea that volcanism
helped kill off the dinosaurs gains new
credibility By R. Stone

» SCHOENE ET AL. 10.1126/science.aaa0118

1284 LIVE WIRE

Do cells use electricity to repair DNA?
Jacqueline Barton aims to find out
By R. F. Service

1266 12 DECEMBER 2014 » VOL 346 ISSUE 6215
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INSIGHTS

PERSPECTIVES

1288 SCRATCHING THE SURFACE OF
MARTIAN HABITABILITY

Are the right chemical ingredients
enough to make a habitable planet?
By P. G. Conrad

1290 EXPANDING THE BREADTH OF AN
HIV-1 VACCINE

Immunogens are designed to elicit the
production of highly coveted broadly
neutralizing antibodies that protect
against HIV-1 By G. Ofek and R. Diskin
» REPORT P. 1380

1291 CANCER BY SUPER-ENHANCER
Tiny changes in our genomes can
enhance oncogene expression and
contribute to tumorigenesis

By A. Viihdirautio and J. Taipale

» REPORT P.1373

1293 ELECTRONS TAKE THE FAST TRACK
THROUGH SILICON
Quantum-mechanical tunneling of
valence-band electrons excited by
intense, ultrafast laser pulses is verified
with time-resolved x-ray spectroscopy
By C. Spielmann

» REPORT P.1348

1294 MATHEMATICAL MODELS FOR
EMERGING DISEASE

How can models provide better insights
into pathogen emergence and epidemic
prediction? By A. Dobson

1296 ONE HEALTH APPROACH TO USE OF
VETERINARY PHARMACEUTICALS

Weak environmental assessments
undermine regulations

By A. Margalida et al.

1298 TOSSED OUT TO SAVE THE MASSES
Dead stem cells are expelled from the
vertebrate brain By F. Calegari

1299 THE BATTLE FOR IRON
Evolutionary analysis shows how a
mammalian iron transport protein
evolves to avoid capture by bacteria
By A. E. Armitage and H. Drakesmith
» REPORT P. 1362

Environmental costs
of animal drugs

BOOKS ET AL.

1304 DOCTORS WITHOUT BORDERS
By R. C. Fox, reviewed by K. Chen

1305 ANIMAL WEAPONS
By D. J. Emlen, reviewed V. Callier

1305 INFOGRAPHIC DESIGNERS’
SKETCHBOOKS
By S. Heller and R. Landers

LETTERS

1307 RECOGNIZING THE RISKS OF BRAIN
STIMULATION
By M. van den Noort et al.

1307 RESPONSE
By A. Gutchess

1307 REPRODUCIBILITY IN ECOLOGICAL
RESEARCH

By X. Huang

DEPARTMENTS
1271 EDITORIAL

Zero infection
By Mark Woolhouse et al.

1422 WORKING LIFE

Making science a desirable career
By Jessica K. Polka and Kristin A.
Krukenberg

RESEARCH

IN BRIEF
1338 From Science and other journals

REVIEW

1341 AVIAN EVOLUTION

An integrative approach to
understanding bird origins X. Xu et al.
REVIEW SUMMARY; FOR FULL TEXT:
dx.doi.org/10.1126/science. 1253293

» A FLOCK OF GENOMES SECTION P. 1308

REPORTS

1342 ROCK MECHANICS

Superplastic nanofibrous slip zones
control seismogenic fault friction
B. A. Verberne et al.
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SPECIAL SECTION

Avian genomes

INTRODUCTION
1308 A flock of genomes

OPINION
1310 Valuing collections
By W. J. Kress

RESEARCH ARTICLES

1311 Comparative genomics reveals
insights into avian genome evolution
and adaptation G. Zhang et al.

1320 Whole-genome analyses resolve
early branches in the tree of life of
modern birds E. D. Jarvis et al.

RESEARCH ARTICLE SUMMARIES

1332 Complex evolutionary trajectories
of sex chromosomes across bird taxa
Q. Zhou et al.

1333 Convergent transcriptional
specializations in the brains of
humans and song-learning birds
A. R. Pfenning et al.

1334 Core and region-enriched
networks of behaviorally regulated
genes and the singing genome

0. Whitney et al.

1335 Three crocodilian genomes
reveal ancestral patterns of evolution
among archosaurs R. E. Green et al.

1344 SOLID STATE THEORY
Quantum spin Hall effect in
two-dimensional transition metal
dichalcogenides X. Qian et al.

A challenging structure solved
by electron microscopy

1336 Evidence for a single loss of
mineralized teeth in the common
avian ancestor R. W. Meredith et al.

1337 Statistical binning enables an
accurate coalescent-based estimation
of the avian tree S. Mirarab et al.

SEE ALSO

» NEWS STORY P/1275
» REVIEW P. 1341

» PODCAST

ON THE COVER

The evolutionary
history of

birds such as

the hoatzin
(Opisthocomus
hoazin; pictured)
has been difficult
to resolve.

This special
issue focuses on
the avian phylogenomics project, which
sequenced 45 bird species from all
major avian clades. Using this data,
studies analyzed the phylogenetic
relationship of birds and explored
aspects of avian biology. See page 1308.
Photo: © Flip De Nooyer/Foto Natura/
Minden Pictures/Corbis

1348 ULTRAFAST DYNAMICS
Attosecond band-gap dynamics
in silicon M. Schultze et al.

» PERSPECTIVE P.1293

100N 0 190
1290 & 1380

Better immunogens for HIV
vaccine development

1352 NANOLITHOGRAPHY

Large-scale nanoshaping of ultrasmooth
3D crystalline metallic structures

H. Gao et al.

1356 SEPARATION MEMBRANES
Metal-organic framework nanosheets
as building blocks for molecular sieving
membranes Y. Peng et al.

1360 POLLINATOR DECLINES
Extinctions of aculeate pollinators
in Britain and the role of large-scale
agricultural changes J. Ollerton et al.

1362 NUTRITIONAL IMMUNITY

Escape from bacterial iron piracy
through rapid evolution of transferrin
M. F. Barber and N. C. Elde

» PERSPECTIVE P.1299

1366 POLITICAL SCIENCE

When contact changes minds: An
experiment on transmission of support for
gay equality M. J LaCour and D. P. Green

1370 SYSTEMS BIOLOGY

Accurate information transmission
through dynamic biochemical signaling
networks J. Selimkhanov et al.

1373 ONCOGENE REGULATION

An oncogenic super-enhancer formed
through somatic mutation of a noncoding
intergenic element M. R. Mansour et al.

» PERSPECTIVE P.1291

1377 ELECTRON MICROSCOPY
Ultrastable gold substrates for
electron cryomicroscopy

C.J. Russo and L. A. Passmore

1380 HIV ANTIBODIES

Antigen modification regulates
competition of broad and narrow
neutralizing HIV antibodies

A. T MeGuire et al.

» PERSPECTIVE P.1290
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NEWS

IN BRIEF
1434 Roundup of the week’s news

IN DEPTH

1436 U.S. FUSION EFFORT MELTS DOWN
Seientific community battles with its
federal office By A. Cho

1437 SCIENCE AGENCIES MAKE GAINS
DESPITE TIGHT U.S. BUDGET

NASA, NSF among 2015 winners in
difficult year By J. Mervis and D. Malakoff

1439 THE THOROUGHLY BRED HORSE
Genomes from ancient horses show
the genetic changes wrought by
domestication—and their costs
By A. Gibbons

1440 COSTARICA'S BIODIVERSITY
INSTITUTE FACES FINANCIAL CRISIS

New government rethinks plans to take
over INBio’s money-losing theme park
By L. Wade

1441 AMBITIOUS CHILDREN'S STUDY
MEETS DISAPPOINTING END

After 14: years and $1.2 billion spent,
design and management troubles topple
National Children’s Study By J. Kaiser

SCIENCE sciencemag.org
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INSIGHTS

PERSPECTIVES
1452 FIXING PROBLEMS WITH CELL LINES

Technologies and policies can improve
authentication By J. R. Lorsch et al.

1454 RETROVIRAL HELP FOR B CELLS
Silent retroviruses present in the
human genome help B cells launch a
rapid response to pathogenic antigens
By E. K. Grasset and A. Cerutti

» RESEARCH ARTICLE P.1486

1455 WHAT | CANNOT CREATE,

1 DO NOT UNDERSTAND

A designed protein transports ions
across a membrane By A. N. Lupas
» REPORT P.1520

1456 MORE THAN FINE TUNING

Local electric fields accelerate an
enzymatic reaction By P. Hildebrandt
» REPORT P. 1510

1458 FOR PEDIATRIC GLIOMA, LEAVE NO
HISTONE UNTURNED

Examining histone mutations points
to possible therapies for a lethal
brain tumor

By O. J. Becher and R. J. Wechsler-Reya

» REPORT P.1529

1459 MALICIOUS EXOSOMES
Nanovesicles derived from cells of
cancer patients carry microRNAs that
initiate tumor growth in normal cells
By E. Anastasiadou and F. J. Slack

1461 PROJECTING REGIONAL CHANGE
How accurate are regional projections
of climate change derived from
downscaling global climate model
results? By A. Hall

BOOKS ET AL.
1463 THE DIGITAL EINSTEIN PAPERS

Reviewed by A. Robinson

1464 WORKING STIFF
By J. Melinek and T. J. Mitchell,
reviewed by Y. Nusinovich

1464 INTERSTELLAR

C. Nolan, director; reviewed by S. Hameed

MicroRNA maturation
in cancer exosomes

SPECIAL SECTION

Breakthrough
of the Year

WINNER
1442 Comet rendezvous

1443 People’s choice

RUNMNERS-UP
1444 Cooperative ‘bots’ don’t need
a boss

1445 The birth of birds

1445 Youth serum for real?

1446 Chips that mimic the brain
1446 Cells that might cure diabetes
1447 Europe’s cave art has a rival
1448 Manipulating memory

1448 Giving life a bigger genetic
alphabet

1449 The rise of the CubeSat

OTHER FEATURES
1449 Scorecard for 2014

1450 Areas to watch in 2015
1450 Breakdown of the year: Ebola
1451 Breakdown runners-up

SEE ALSO I
» EDITORIAL . 1433 » PODCAST » VIDEO
» sciencemag.org/special/btoy2014/

ON THE COVER

A photo-illustration
shows the Philae
probe drifting
toward comet
67P/Churyumov-
Gerasimenko. A
landing mishap
limited Philae’s
scientific harvest,
but its parent spacecraft, Rosetta, is
giving researchers their first close-up
view of a comet as the sun warms and
reshapes it. See Breakthrough of the
Year page 1442. Lander: © ESA/Rosetta/
MPS for OSIRIS Team MPS/UPD/LAM/
TAA/SSO/INTA/UPM/DASP/IDA; Comet
67P: © ESA/Rosetta/Philae/ROLIS/DLR
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1464 THE SCIENCE OF IﬂTERSTELLAR
By K. Thorne, reviewed by S. Hameed

1465 MELTING AWAY
By C. Seaman

LETTERS

1466 RETRACTION
By G. Liaz et al.

1466 ON THE ORIGIN OF FEATHERS
By G. Mayr

1466 RESPONSE
By M-C. Koschowitz et al.

1467 ERRATA
. 1467 TECHNICAL COMMENT ABSTRACTS

ASSOCIATION AFFAIRS

1468 MEETING GLOBAL CHALLENGES:
DISCOVERY AND INNOVATION THROUGH
CONVERGENCE

Integrate biology, physics, engineering,
and social science to innovate

By P.A. Sharp

RESEARCH

IN BRIEF

1476 From Science and other journals

RESEARCH ARTICLES
1479 PROTEIN EVOLUTION

Evolution of oligomeric state through
allosteric pathways that mimic ligand
binding 7. Perica et al.

dx.doi.org/10.1126/science.1254346

1480 CANCER THERAPY
Patient-derived models of acquired
resistance can identify effective drug
combinations for cancer

A. 8. Crystal et al.

19 DECEMBER 2014 « VOLUME 346 « ISSUE 6216

ARCH ARTICLE SUMMARY; FOR FULL TEXT:

1486 HUMORAL IMMUNITY

MAVS, c¢GAS, and endogenous
retroviruses in T-independent B cell
responses M. Zeng et al.

» PERSPECTIVE P, 1454

REPORTS
1452 ELECTRON TRANSFER

Toward control of electron transfer in
donor-acceptor molecules by bond-
specific infrared excitation M. Delor et al.

1495 PHOTOCHEMISTRY

One-pot room-temperature conversion of
cyclohexane to adipic acid by ozone and
UV light K. C. Hwang and A. Sagadevan

1498 CATALYSIS

Catalytically active Au-O(OH),- species
stabilized by alkali ions on zeolites and
mesoporous oxides M. Yang et al.

1502 NANOMATERIALS

Element-specific anisotropic growth of
shaped platinum alloy nanocrystals

L. Gan et al.

1506 EARTH MAGNETOSPHERE

Direct observation of closed magnetic
flux trapped in the high-latitude
magnetosphere R. C. Fear et al.

1510 BIOPHYSICS

Extreme electric fields power catalysis
in the active site of ketosteroid
isomerase S. D. Fried et al.

» PERSPECTIVE P.1456

Mobilized virome
fights infection

1514 PALEOCEANOGRAPHY

A stagnation event in the deep South
Atlantic during the last interglacial
period C. T. Hayes et al.

1517 CONSERVATION

Recovery of large carnivores in Europe’s
modern human-dominated landscapes
G. Chapron et al.

1520 PROTEIN DESIGN

De novo design of a transmembrane
Zn*-transporting four-helix bundle
N. H. Joh et al.

» PERSPECTIVE P.1455

1525 PROTEIN DESIGN

A designed supramolecular protein
assembly with in vivo enzymatic activity
W. J. Song and F. A. Tezcan

1529 CANCER EPIGENETICS

Use of human embryonic stem cells to
model pediatric gliomas with H3.3K27M
histone mutation K. Funato et al.

» PERSPECTIVE P.1458

1533 GENE EXPRESSION

Promoter architecture dictates cell-to-
cell variability in gene expression

D. L. Jones et al.

1536 IMMUNE TOLERANCE
Detection of self-reactive CD8' T cells
with an anergic phenotype in healthy
individuals ¥. Maeda et al.

DEPARTMENTS

1433 EDITORIAL

Breakthrough to our origins

By Marcia McNutt

» BREAKTHROUGH OF THE YEAR SECTION P. 1442

1586 WORKING LIFE

For the love of ferns

By Karen Perkins
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