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Antarctica was the last continent to be discovered. It was not until the
19th century that its status as a land mass could even be confirmed. Its
location so far from the great population centers and the most important
ports of the world helped to keep Antarctica shrouded not only by its
impenetrable ice, but also under a veil of mystery.

Punta Arenas was the principal point of reference for all the early
Antarctic scientific expeditions. Though young by modern standards, the
city nevertheless served a vital role not only as the departure point for
journeys to the White Continent but also in some of the most dramatic
stories of survival in the course of human endeavor. Even today, Punta
Arenas serves as the capital of Patagonia and continues to be one of the
most strategic and important ports for expeditions headed across the
treacherous Southern Ocean.

The Chilean Antarctic Institute (INACH) celebrates its fifty years of service
both to the nation and to science, promoting exploration, research, and
education about the polar region. And while reaching Antarctica itself

can be a daunting challenge for many people, this guidebook provides

a valuable tool for residents and visitors to Punta Arenas, allowing
everyone to experience the rich cultural, historical, and natural heritage

of southern Patagonia. To that end we have identified fifty locations of
interest that are linked to Antarctica which can be visited in and around
the city, and along the Straits of Magellan. Welcome to Chile's Magellanic
and Antarctic region, the doorstep of the Last Continent.
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Este libro aborda las condiciones de produccion y el andlisis de los datos
en ciencias sociales. En el disefio de una investigacion cabe identificar dos
momentos. El primero construye el objeto, dando razén a un propdsito y
planeando objetivos de investigacion. Este primer momento es el espacio
de las preguntas Quéy Para qué se investiga. El segundo, por su parte,
define las condiciones de produccion del dato. Es el espacio de las preguntas
por el Cémo se investiga, y constituye propiamente el momento metodolégico
que este libro aborda a través de la relacion Método-Objeto de investigacion
y, el desarrollo de Arte y Oficio.

Dos criterios generales informan este libro: en primer término, una
consideracidn de la metodologia desde sus practicas —o técnicas—; en
segundo término, la pluralidad metodoldgica —que aqui se presenta en
tres enfoques diversos y hasta lejanos—: el enfoque Cuantitativo, el
Cualitativo y el Dialéctico o Reflexivo. Los tres pueden ser descritos con
una misma sintaxis béasica, que articula la definicion de criterios y
operaciones para la construccién de 1) la muestra, 2) el instrumento de
observacion, y 3) el andlisis. La homologia, sin embargo, es solo formal:
en cada caso, la definicién de la muestra, el instrumento y el analisis,
corresponden a l6gicas no traducibles entre si, ni siquiera facilmente
acumulables o combinables.

Al abordar en forma ordenada y exhaustiva los enfoques de la investigacion
en ciencias sociales, este libro despliega las distintas perspectivas y sus
instrumentos, permitiendo al investigador reconocer y conocer cada una
de ellas para desarrollar su opcién de investigacion y andlisis.
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Frente a la nueva normativa de densidades que opera desde

enero del 2014, la calidad de los smolts sembrados en el mar

es un factor fundamental para el éxito productivo de las em-
presas salmonicultoras. Se presenta la vision de importantes

ejecutivos respecto de como conseguir un smolt de calidad.

18

PRODUCIENDO UN SMOLT DE CALIDAD.

Una mirada de los expertos, acerca de los principales facto-
res que afectan la calidad de un smelt: fotoperiodo, alimenta-
cién, transporte, calidad de agua, sistemas de produccion y
tamano de transferencia y siembra de smolts.

26

EL DELICADO MANEJO DE UNA VALIOSA CARGA.

Una larga travesia es la que deben sortear los smolts desde
que salen de las pisciculturas hasta su llegada al centro final,
en el cual se efectuard su etapa de engorda y posterior cose-
cha. Es asi como este traslado consta de una pormenorizada
coordinacion entre el productor, los transportistas terrestres
y maritimos y los puertos de embarque, para que ningin
detalle, como aspectos de bioseguridad, niveles de oxigeno,
eliminacion de CO,, entre otros, quede fuera.

32

AVANZANDO EN DESESTACIONALIZAR LA PRODUCCION DE OVAS
NACIONALES.

Debido a que la importacion y también la produccion nacio-
nal de ovas han decaido considerablemente en los tultimos
anos, el poder contar con huevos contra-estacion, se ha
vuelto un plus para las empresas productoras. Fl proyecto de
Chilebreed apunta precisamente a desestacionalizar la ela-
boracion de estos gametos y contar con ellos la mayor parte
del ano.
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2011-2012 42,3 50,5 421 40,3 46,3 15,6

2012-2013 50,5 358 40,3 211 75,6 7.2

2013-2014 35,8 39,1 27 24,6 ST 66,4
INDICADORES PRODUCTIVOS.
Los principales indicadores productivos de la industria sal-
monicultora nacional: disponibilidad de ovas, siembra de
smolts, resultados de cosechas, mortalidad acumulada, con-
version de alimento y productividad.
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NEWS

IN BRIEF
492 Roundup of the week’s news

IN DEPTH

495 CURE SETBACKS FORCE HIV
RESEARCHERS TO RESET SIGHTS
Remission seen as more realistic goal
By J. Cohen

496 WARMING MAY NOT SWAMP ISLANDS
Studies suggest that atoll islands will
rise in step with a rising sea By C. Pala

498 KEY NARCOLEPSY-INFLUENZA
<VACCINE FINDINGS RETRACTED

Stanford researchers unable to replicate

results By E. Underwood

499 VENEZUELA’S PUBLIC HEALTH PAIN
Lacking vital medical supplies, doctors
struggle to treat resurgent diseases
ByL Wade

500 DECISION LOOMS ON FUTURE OF

E.U. SCIENCE ADVICE

Green groups criticize adviser—

and her office By K. Kupferschmidt

501 ITALY QUAKES DIVIDE EXPERTS
Industry report dismisses link to oil
production By E. Cartlidge

FEATURES

502 GOMET CATCHER

The Rosetta spacecraft encounters one
of the solar system’s most mysterious
objects By E. Hand

i 504 Touch and go
i By E. Hand

506 GENTRAL COMMAND

More capable than once thought, the
nucleolus may be a target for treating
diseases By M. Leslie

SCIENCE sciencemag.org

INSIGHTS

PERSPECTIVES

508 HOW BIRDS BECAME BIRDS
Sustained size reduction was essential
for the origin of birds and avian flight
By M. J. Benton

» REPORT P. 562

510 A GEM OF A QUANTUM TELEPORTER
Diamond-based quantum teleportation
works every time

By M. Atatiire and J. J. L. Morton

» RESEARCH ARTICLE P.532

511 AN EPIGENETIC WINDOW

INTO THE PAST?

DNA damage in ancient genomes may
provide insight into past regulatory
changes in humans and other species
By L. Orlando and E. Willerslev

513 MORE PAIN; LESS GAIN

Persistent pain changes a neural circuit
and reduces willingness to work for
food By H. L. Fields

» RESEARCH ARTICLE P.535

514 THE BEAT OF YOUNG STARS
Pulsations from young stars provide a
new chronometer for stellar evolution
By S. Stahler and F. Palla

» REPORT P.550

516 IN TURING’S HANDS—

THE MAKING OF DIGITS

A Turing network controls the periodic
pattern of fingers and toes during
development By A. Zuniga and R. Zeller
» REPORT P.566

517 HOW HELMINTHS GO VIRAL
Cellular signals during helminth
infections can skew the immune
response to favor viral spreading
By R. M. Maizels and W. C. Gause

» REPORTS PP.573 & 578

519 GLOBAL MANUFACTURING AND
THE FUTURE OF TECHNOLOGY
Where you manufacture changes
what you get By E. R. H. Fuchs

BOOKS ET AL.

521 BIOHACKERS
By A. Delfanti,
reviewed by S. Golinelli and L. Henry

522 CONNECTED
By S. Cassedy, reviewed by B. C. Keegan

LETTERS

523 CHINA'S ROBOTICS SUCCESSES
ABOUND
By ¥. Gao and J. Lin

523 SEMANTIC PRIMING WELL
ESTABLISHED
By D. E. Meyer

524 EYEING VISUAL PATHWAYS IN
DYSLEXIA
By T. R. Vidyasagar

524 RESPONSE
By B. Boets

524 TECHINCAL COMMENT ABSTRACTS

DEPARTMENTS

491 EDITORIAL
Zero hunger
By M. S. Swaminathan

594 WORKING LIFE
The stressed-out postdoc
By Carrie Arnold

Seiorce Sl ..o
New Products
Science Careers.....ccooveeecvvceececiieciien 584
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RESEARCH

IN BRIEF
526 From Science and other journals

REVIEW

529 INTERNEURONS

Tast-spiking, parvalbumin* GABAergic
interneurons: From cellular design to
microcircuit function H. Hu et al.
REVIEW SUMMARY; FOR FULL TEXT:
dx.doi.org/10.1126/science.1255263

RESEARCH ARTICLES

531 MOBILE DNA IN CANCER

Extensive transduction of nonrepetitive
DNA mediated by L1 retrotransposition
in cancer genomes J. M. C. Tubio et al.
RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
dx.doi.org/10.1126/science.1251343

532 QUANTUM INFORMATION
Unconditional quantum teleportation
between distant solid-state quantum
bits W. Pfaff et al.

» PERSPECTIVE P. 510

535 CHRONIC PAIN
Decreased motivation during chronic
pain requires long-term depression in

the nucleus accumbens N. Schwartz et al.

» PERSPECTIVE P. 513

REPORTS

542 PHOTOVOLTAICS
Interface engineering of highly efficient
perovskite solar cells H. Zhou et al.

546 CATALYSIS

Highly active copper-ceria and copper-
ceria-titania catalysts for methanol
synthesis from CO, J. Graciani et al.

550 ASTEROSEISMOLOGY

Echography of young stars reveals their
evolution K. Zwintz et al.

» PERSPECTIVE P.514

554 NOVAE

Fermi establishes classical novae as
a distinct class of gamma-ray sources
The Fermi-LAT Collaboration

» PODCAST

558 QUANTITATIVE SOCIAL SCIENCE

A network framework of cultural
history M. Schich et al.

562 DINOSAUR EVOLUTION
Sustained miniaturization and
anatomical innovation in the
dinosaurian ancestors of birds
M. S. Y. Lee et al.

» PERSPECTIVE P.508

566 MODELING DIGITS

Digit patterning is controlled by a Bmp-
Sox9-Wnt Turing network modulated by
morphogen gradients J. Raspopovic et al.
» PERSPECTIVE P.516

R1A R RA(
u .h't & JJ [L
A glimpse into the

development of young stars

570 HIV LATENCY

Proliferation of cells with HIV
integrated into cancer genes contributes
to persistent infection 7. A. Wagner et al.

COINFECTION

573 Helminth infection reactivates
latent y-herpesvirus via cytokine
competition at a viral promoter
T. A. Reese et al.

578 Virus-helminth coinfection
reveals a microbiota-independent
mechanism of immunomodulation
L. C. Osborne et al.

» PERSPECTIVE P. 517

ON THE COVER

Colorized scanning
electron micrograph

of a dog roundworm
(Toxocara canis).
Intestinal parasites
infect more than

1 billion people
worldwide and cause
serious morbidity,
particularly in the developing world. In
mice, intestinal parasites also dampen their
host’s immunity to viruses, causing latent
viruses to reactivate and impeding antiviral
defenses. See pages 517, 573, and 578.
Image: © Eye of Science/Science Source
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Building a better mouse

New animal models guide the fight against cancer pp.24& 28
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NEWS

IN BRIEF
14 Roundup of the week’s news

IN DEPTH

17 WHEN EBOLA PROTECTION FAILS
Repeated cases among health care
workers are a puzzle, but more staff
and better training may lower risks
By J. Cohen

18 DOUBLE-WHAMMY TSUNAMI?
Japan’s 2011 quake may have had
a hidden accomplice By R. Pease

19 INTRUDER FROM THE OORT CLOUD
WILL GRAZE MARS

Five spacecraft will have front-row seat
for the encounter with comet Siding
Spring By E. Hand

21 EARLY AIDS VIRUS MAY HAVE
RIDDEN AFRICA'S RAILS

Genetic study reveals fresh details
on HIV’s emergence By J. Cohen

» RESEARCH ARTICLE P.56

22 BREAKTHROUGH LOST IN COIN TOSS?
A controversial quantum measurement
that seems to bend the rules may not be
very quantum after all By 4. Cho

FEATURES

24 THE LITTLEST PATIENT

Cutting-edge mouse models fuel hope
for understanding and treating cancer
By J. Couzin-Frankel

SCIENCE sciencemag.org
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28 HOPE IN A MOUSE

Selling personalized mouse models to
cancer patients, a firm draws thanks
and reproach By J. Couzin-Frankel

INSIGHTS

PERSPECTIVES

30 HOT MOLECULES—OFF THE BEATEN PATH
Highly excited carbon dioxide dissociates
unexpectedly to form molecular oxygen
By A. G. Suits and D. H. Parker

» REPORT P. 61

32 SEAFLOOR SECRETS REVEALED
Satellite data reveal formerly unknown
tectonic structures

By C. Hewang and E. T. Y. Chang

» REPORT P. 65

33 HOW LARGE PREDATORS MANAGE
THE COST OF HUNTING

For pumas and cheetahs, seeking prey
is more energetically costly than the
subsequent chase By J. W. Laundré

» REPORTS PP.79 & 81

35 HOW TO SURVIVE BEING HOT

AND INEBRIATED

Cell membrane integrity and composition
are key to making yeast a better
biocatalyst By C. Cheng and K. C. Kao

» REPORTS PP.71& 75

36 GOOD BARRIERS MAKE

GOOD NEIGHBORS

Cerebrospinal fluid may provide
indicators of age-associated decline
in brain function By R. M. Ransohoff
» REPORT P. 89

30 &61

The twists and turns
to make 0, from CO,

38 ADOUBLE-EDGED SWORD FOR
TROPICAL FORESTS

Contrary to expectation, high-yielding
tropical crops may cause forest loss in
the tropics By L. R. Carrasco et al.

40 ANEIGHBORHOOD WATCH UPHOLDS
LOCAL IMMUNE PROTECTION

T cells that reside in peripheral tissue
create conditions that enable local and
broad responses to infection

By E R. Carbone and T. Gebhardt

» REPORTS PP. 93, 98, & 101

42 PROGRESS IN MEASURING
SUBJECTIVE WELL-BEING

Moving toward national indicators
and policy evaluations

By A. B. Krueger and A. A. Stone

BOOKS ET AL.

45 THE SOCIAL ROOTS OF RISK
By K. Tierney, reviewed by B. M. Hutter

LETTERS
47 NEXTGEN VOICES

DEPARTMENTS

13 EDITORIAL
Building agricultural research
By Donald Kennedy

134 WORKING LIFE

A detour for love
By David A. Anderson
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RESEARCH

IN BRIEF

89 AGING

Aging-induced type I interferon
response at the choroid plexus
negatively affects brain function
K. Baruch et al.

» PERSPECTIVE P. 36

50 From Science and other journals

T CELL MEMORY

93 A local macrophage chemokine
network sustains protective tissue-
resident memory CD4 T cells
N. Ijima and A. Iwasaki

98 Resident memory CD8 T cells
trigger protective innate and
adaptive immune responses

REVIEWS

53 BIONANOTECHNOLOGY

Colloidal nanoparticles as advanced
biological sensors P. D. Howes et al.
REVIEW SUMMARY; FOR FULL TEXT:
dx.doi.org/10.1126/science.1247390

54 §TEM CELL SIGNALING ' I M. Schenkel et al.
An integral program for tissue : A .
renewal and regeneration: Wnt 101 Skin-resident memory CD8* T
. signaling and stem cell control cells trigger a state of tissue-wide

H. Clevers et al. 67 NANOPHOTONICS pathogen alert S. Ariotti et al.
REVIEW SUMMARY; FOR FULL TEXT: Chiral nanophotonic waveguide » PERSPECTIVE P. 40
dx.doi.org/10.1126/science.1248012 interface based on spin-orbit interaction

of light J. Petersen et al.
RESEARCH ARTICLES
55 PROTEOMICS 7L BIORUERS .
Tracking canger drugs in living cells Engineering alcohol tolerance in yeast

F. H. Lam et al.

by thermal profiling of the proteome
M. M. Savitski et al » PERSPECTIVE P. 35
RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.1255784 75 BIDF“Els

Altered sterol composition renders yeast
56 HIV EPIDEMIOLOGY thermotolerant L. Caspeta et al.
The early spread and epidemic ignition » PERSPECTIVE P.35
of HIV-1 in human populations
N. R. Faria et al. MAMMALIAN ENERGETICS
NEWS STORY. .21 79 Flexible energetics of cheetah

hunting strategies provide resistance ON THE COVER

REPORTS against kleptoparasitism e To make mice better
61 PHOTOCHEMISTRY D. M. Seantlebury et al. mirrors of human

cancer, researchers
are building “avatars”
with the cancer of a
particular patient, or
engineering mice to

Evidence for direct molecular oxygen 811 e
production in CO, photodissociation [slICACOUS ERelpetics on e

7 Luet al. kills reveal advantage of felid sneak
attacks T. M. Williams et al.
» PERSPECTIVE P.33

» PERSPECTIVE P. 30

spontaneously develo

65 MARINE GEOPHYSICS P cously develop

s ) 85 PROSTATE CANCER tumors just like people
New global marine gravity model oy ol . do. The work marks a sea change in cancer
from CI‘yoSat—Z and Jason-1 reveals Ublqultylome analySIS identifies bi(]l()gy and is Stirﬁng hope that new
buried tectonic structure dysregulation of effector substrates mouse models will pave the way to more
D. T. Sandwell et al. in SPOP-mutant prostate cancer personalized care. See pages 24 and 28.
» PERSPECTIVE P.32; PODCAST J-P. P. Theurillat et al. Photo: Joe McNally
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NEWS

IN BRIEF
1102 Roundup of the week’s news

IN DEPTH

1105 POLICE CLAIM LEADING FLU
RESEARCHER ILLEGALLY SOLD VIRUS
Italian probe depicts web of scandal,
including illegal animal vaccines and
deliberate outbreaks By L. Margottini

1106 THREE-PART ANCESTRY FOR
EUROPEANS

Eurasian “ghost lineage” contributed
to most modern European genomes
By A. Gibbons

1108 ESTIMATING THE EBOLA EPIDEMIC
Modelers of infectious diseases strive
to predict spread of the virus—and how
to stop it By K. Kupferschmidt

1109 SMALL MAMMALS VANISH IN
NORTHERN AUSTRALIA

Scientists are struggling to rein in the
culprit: feral cats, aided by fire

By D. Lewis

1110 RIKEN SHRINKS TROUBLED CENTER
Japan’s developmental biology
powerhouse brought to knees by
misconduct revelations By D. Normile

1111 CELLULOSIC ETHANOL AT LAST?
Large volumes of fuel from crop wastes
will soon start flowing in the U.S.—
unless policymakers balk By R. E. Service
» PODCAST

. SCIENCE sciencemag.org
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FEATURES

1112 THE CATALYST

Marc Lipsitch wants to turn the bitter
debate over risky virus research into a
search for solutions By J. Kaiser

1115 A POLICY MORASS
By D. Malakoff
» EDITORIAL P. 1101

INSIGHTS

PERSPECTIVES

1116 GREENLAND DEGLACIATION PUZZLES
Nitrogen isotope data help to resolve
puzzling observations during the last
deglaciation By L. C. Sime

» REPORT P.1177

1118 CLOGGING INFORMATION FLOW IN ALS
Dipeptide repeat proteins produced in
certain neurodegenerative diseases exert
toxicity by blocking RNA biogenesis

By J. P. West III and A. D. Gitler

» RESEARCH ARTICLE P. 1139; REPORT P. 1192

1120 MICROBIAL PROTEINS AND
OCEANIC NUTRIENT CYCLES

Ocean microbes respond to limited
nutrients by tuning the abundance
of specific proteins By C. M. Moore

» REPORTS PP. 1170 & 1173

1121 PARTICLE PHYSICS IN

A SUPERCONDUCTOR

A superconducting condensate can
display analogous behavior to the Higgs
field By A. Pashkin and A. Leitenstorfer

» REPORT P. 1145

1122 PARTITIONING THE CIRCADIAN CLOCK
Sirtuin proteins divide control of

the circadian gene expression and
metabolism By Y. Xi and D. Chen

1124 AWAKE-UP CALL WITH COFFEE
Recording and archiving crop
phenotype diversity needs to catch
up with genomic data By D. Zamir
» REPORT P. 1181

1125 APPLYING SCIENTIFIC PRINCIPLES
IN INTERNATIONAL LAW ON WHALING
The approach might address disputes
beyond whaling and the courtroom
By W. de la Mare et al.

BOOKS ET AL.

1127 ON LOOKING
By A. Horowits, reviewed by A. Wang

1127 MATH BYTES
By T. Chartier, reviewed by R. Skyner

1128 GROWING FOOD IN A HOTTER,
DRIER LAND
By G. P. Nabhan, reviewed by K. Watt

LETTERS

1129 FAUNA IN DECLINE: MEEK
SHALL INHERIT
By A. V. Christianini et al.

1129 FAUNA IN DECLINE: EXTINCT
PIGEON’S TALE
By D. E. Blockstein and S. A. Temple

1130 CARBON: NO SILVER BULLET
By J. W. M. van der Meer et al.

1130 TECHNICAL COMMENT ABSTRACTS

DEPARTMENTS

1101 EDITORIAL

Culture of responsibility

By Ruth L. Berkelman and James W. Le Duc
» NEWS STORIES PP. 1112 & 1115

1206 WORKING LIFE
Reviewing the reviewers
By Jim Austin
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1149 NANOMATERIALS 1134 GENOME EDITING
RESEARCH Self-assembly of magnetite nanocubes Prevention of muscular dystrophy
into helical superstructures in mice by CRISPR/Cas9-mediated
G. Singh et al. editing of germline DNA C. Long et al.
- ; ; 1153 METAL ALLOYS 1188 THE RIBOSOME
1131 From Science and other journals A fracture-resistant high-entropy How the ribosome hands the A-site tRNA
alloy for cryogenic applications to the P site during EF-G-catalyzed
RESEARCH ARTICLES B. Giudom; e% al. R translocation J. Zhou et al.
1134 INNATE IMMUNITY
Intracellular sensing of complement 1158 CRYSTAL NUCLEATION 1192 NEURODEGENERATION
C3 activates cell autonomous immunity In situ TEM imaging of CaCO, C9orf72 repeat expansions cause
J. C. H. Tam et al. nucleation reveals coexistence of ﬂeul'odegeﬂeratiﬂn in Drosophila
RESEARCH ARTICLE SUMMARY; FOR FULL TEXT: direct and indirect pathways through arginine-rich proteins
di.doi.org/10.1126/science.1256070 M. H. Nielsen et al. S. Mizielinska et al.
» PERSPECTIVE P.1118; RESEARCH
1135 DYNAMIC ORDERING 1162 SUPERNOVAE ARTICLE P. 1139
Topology and dynamics of active Farly ®Ni decay gamma rays
nematic vesicles F C. Keber et al. from SN2014J suggest an unusual
1139 NEURODEGENERATION gt il
Poly-dipeptides encoded by the C9orf72 1165 EARTHQUAKE DYNAMICS
repeats bind nucleoli, impede RNA Intense foreshocks and a slow slip
biogenesis, and kill cells I. Kwon et al. event preceded the 2014 Iquique
» PERSPECTIVE P.1118; REPORT P. 1192 M, 8.1 earthquake S. Ruiz et al.
REPORTS 1170 METALLOPROTEINS
1145 SUPERCONDUCTIVITY A complex iron-calcium cofactor
Light-induced collective pseudospin catalyzing phosphotransfer chemistry
precession resonating with Higgs mode S. C. Yong et al.
in a superconductor R. Matsunaga et al. » PERSPECTIVE P.1120

ON THE COVER

Artist’s impression of
how a monolayer of
aligned microtubule
filaments is assembled
on the inner leaflet of
a lipid bilayer. Powered
by molecular motors,
liguid crystalline
microtubules generate
dynamic states that include sustained
oscillations of topological defects and
shape-changing materials with streaming

» PERSPECTIVE P. 1121

1173 MARINE MICROBES

Multiple nutrient stresses at
intersecting Pacific Ocean biomes
detected by protein biomarkers
M. A. Saito et al.

» PERSPECTIVE P.1120

1177 PALEOCLIMATE

Greenland temperature response
to climate forcing during the last
deglaciation C. Buizert et al.

» PERSPECTIVE P.1116 filopodia-like protrusions. See page 1135.
Image: Christoph Hohmann, Nanosystems

1181 PLANT GENOMICS Initiative Munich

The coffee genome provides

insight into the convergent

evolution of caffeine biosynthesis Science Staff ......coeoeveeiiciiies

F. Denoeud et al. New Products... )

» PERSPECTIVE P.1124 Beienoe GArCBS .o visvorienmoavass 1196
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NEWS

IN BRIEF
1434 Roundup of the week’s news

IN DEPTH

1437 ALL EYES ON SHOOTING STARS

By tracking meteorite falls, camera

and radar networks help searchers find
precious fragments By E. Hand

1438 HARMFUL MUTATIONS CAN

FLY UNDER THE RADAR

With more sensitive genetic tests,
researchers are hunting the roots of
disease in the human “mosaic”

By K. Servick

1440 WHO ARE THE SCIENCE

STARS OF TWITTER?

Science communicators and some
highly cited researchers, but few
women, make top 50 list By J. You

1441 EBOLA VACCINE: LITTLE AND LATE
Scaling up production of Ebola vaccines
and treatments will take many months
By J. Cohen

1442 PLAY IT AGAIN, UNCLE SAM
Prominent academics recommend
growth in federal basic research budget
that matches previous golden era-

By J. Meruvis

FEATURES
1443 NO MIRACLES

Biologist Russell Gray uses evolutionary
ideas to probe the origin of languages
and complex thinking By V. Morell

SCIENCE sciencemag.org

1446 OUTSMARTING THE PLACEBO EFFECT
Can a genetic test to predict a person’s
level of placebo response help new
drugs win approval? By K. Servick

INSIGHTS

PERSPECTIVES

1448 BIOMIMETICS AND EVOLUTION
Linking biomechanical and evolutionary
analysis helps to create viable
biomimetic products By S. N. Patek

1450 MANIPULATING SPIN IN ORGANIC
SPINTRONICS

Probing the interplay between the
electronic and nuclear spins in organic
semiconductors By P. A. Bobbert

» REPORT P. 1487

1451 SUPERHEAVY CARBONYLS

The radioactive superheavy element
seaborgium can form a carbonyl
compound during its short lifetime
By W. Loveland

» REPORT P. 1491

1452 CASCADING INTO FOCUS
Structures of a multisubunit protein-
RNA complex reveal how the CRISPR
system recognizes DNA targets

By Y. Zhang and E. J. Sontheimer

» RESEARCH ARTICLES PP.1473 & 1479

1429 & 1457

An apparatus for making
seaborgium-carbon bonds

1454 TRACKING ANTIBIOTIC RESISTANCE
Sequencing plasmids can reveal the
transmission of resistance among
bacteria from patients in a clinical
setting By S. A. Beatson and M. J. Walker

1455 MAKING STRONG NANOMATERIALS
DUCTILE WITH GRADIENTS
Microstructures that increase metal
crystallite size from nanoscale with
surface depth are both strong and
ductile By K. Lu

1457 PURSUIT OF THE COMMON GOOD
Religious institutions may mobilize
public opinion and action

By P. Dasgupta and V. Ramanathan

» EDITORIAL P. 1429

BOOKS ET AL.

1459 LAND AND WINE
By C. Frankel, reviewed by L. D. Meinert

1460 THE CARNIVORE WAY
By C. Eisenberg, reviewed by M. E. Gompper

LETTERS

1461 ISLAND OUTLOOK:
WARM AND SWAMPY
By D. Hubbard et al.

1461 LAB ANIMAL PROTECTION OVERDUE
By A. Akhtar

1462 PRENATAL PREVENTION
By P. Grandjean

Science Staff .... ...1424
New Products...... ...1522
Science Careers......coeevveeccecviercierienn.n.. 1523
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R[SE AHBH REPORTS DEPARTMENTS
1484 QUANTUM GASES 1427 EDITOR’S NOTE
e Observation of Fermi surface Be one of the first

IN BRIEF
1463 From Science and other journals

deformation in a dipolar quantum gas
K. Aikawa et al.

1487 ORGANIC ELECTRONICS

Room-temperature coupling between

By Marcia McNuit

1429 EDITORIAL
The Pope tackles sustainability
By Marcia McNutt

REVIEW electrical current and nuclear spins in » PERSPECTIVE P. 1457

1466 CELL BIOLOGY OLEDs H. Malissa et al.

Metabolic control of cell death » PERSPECTIVE P.1450 1534 WORKING LIFE

D. R. Green et al. Rhubarb pie and science
REVIEW SUMMARY; FOR FULL TEXT: 1491 NUCLEAR CHEMISTRY By Sandy Becker

dx.doi.org/10.1126 /science.1250256

RESEARCH ARTICLES

1467 QUANTUM SIMULATION
Spectroscopic observation of SU(N)-

1 symmetric interactions in Sr orbital

magnetism X. Zhang et al.

STRUCTURAL BIOLOGY

1473 Crystal structure of the CRISPR
RNA-guided surveillance complex
from Escherichia coli
R. N. Jackson et al.

1479 Crystal structure of a CRISPR
RNA-guided surveillance complex
bound to a ssDNA target
S. Mulepati et al.

» PERSPECTIVE P. 1452

Synthesis and detection of a seaborgium
carbonyl complex J. Even et al.
» PERSPECTIVE P.1451

1494 MOOD REGULATION
GABA/glutamate co-release controls
habenula output and is modified by
antidepressant treatment

S. J. Shabel et al.

1498 CLIMATE CHANGE

Six centuries of variability and extremes
in a coupled marine-terrestrial
ecosystem B. A. Black et al.

» PODCAST

1502 SOCIAL SCIENCE
Publication bias in the social sciences:
Unlocking the file drawer A. Franco et al.

1505 NEUROMUSCULAR DISEASE

DOK7 gene therapy benefits mouse
models of diseases characterized by
defects in the neuromuscular junction
S. Arimura et al.

1509 CORD BLOOD EXPANSION

ON THE COVER

Artist’s impression of
how a bacterial immune

complex, called Cascade
Pyrimidoindole derivatives are agonists (foreground structure),
of human hematopoietic stem cell from the CRISPR-Cas
self-renewal I Fares et al. system recognizes

invading DNA (red-blue-

1512 ENZYME REGULATION

IRBIT is a novel regulator of
ribonucleotide reductase in higher
eukaryotes A. Arnaoutov and M. Dasso

1515 GENE REPRESSION

H3K27me and PRC2 transmit a memory
of repression across generations and
during development L. J. Gaydos et al.

black strand) from a
bacteriophage. Cascade,
a complex of 11 proteins and a guide RNA,
uses the sequence of the guide RNA to detect
invading DNA. See pages 1452, 1473, and 1479
for a close-up look at Cascade before and
after it binds to its target DNA. Illustration:
Valerie Altounian/Science; protein
coordinate data supplied by Scolt Bailey
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NEWS

IN BRIEF
402 Roundup of the week’s news

IN DEPTH

404 U.S. HALTS TWO DOZEN RISKY
VIRUS STUDIES

One-year “pause” to develop new policy
on controversial research By J. Kaiser

405 IN PRAISE OF TAMENESS

We may have domesticated ourselves
into the cooperative species we are
today By A. Gibbons

- 406 EPIC PRE-COLUMBIAN VOYAGE
SUGGESTED BY GENES

South American DNA found in Easter
Islanders By A. Lawler

407 TAIWAN’S OCEAN PROGRAM REELS
FROM LOSS OF SHIP, SCIENTISTS

New vessel was sparking international
collaborations By D. Normile

408 ELECTION STAKES GO BEYOND
CONTROL OF THE SENATE

Funding, peer review, water, and fusion
are some of the issues on tap after the
vote By J. Mervis

408 Does science suffer an ‘innovation deficit’?
By J. Mervis

410 SEARCHING FOR SCIENCE IN
INDIA'S TRADITIONAL MEDICINE
Critics say ayurgenomics is at best
a quixotic quest By P. Pulla

FEATURE

411 SHOW ME THE MONEY

A bitter dispute lays bare questionable
practices in China’s foreign-talent
programs By M. Hvistendahl

SCIENCE sciencemag.org

INSIGHTS

PERSPECTIVES
416 BEYOND THE RAINBOW

Dinosaur color vision may have been
key to the evolution of bird feathers
By M-C. Koschowitz et al.

41% TERMINATING THE REPLISOME
Multiple proteins modify and dismantle
a key enzyme after DNA replication
terminates By S. P. Bell

» RESEARCH ARTICLE P.440; REPORT P. 477

420 BOUNDLESS NO MORE

Ending illegal, unregulated, and
unreported fishing would bring hope
for ocean wildlife By A. C. J. Vincent
and J. M. Harris

422 HARNESSING CHIRALITY

FOR VALLEYTRONICS

Artificial magnetic fields bend electron
trajectories in gapped graphene

By M. B. Lundeberg and J. A. Folk

» REPORT P. 448

423 SEXAND THE SINGLE FERN
Separation of the synthesis and sensing
of a signaling molecule controls sex

in ferns By T. Sun

» REPORT P. 469

424 BREATHING THE UNBREATHABLE
A crystal structure reveals how some
bacteria break down organohalide
pollutants By E. A. Edwards

» REPORT P. 455

426 RATCHETING THE EVOLUTION
OF MULTIGELLULARITY

Traits that entrench cells in a
group lifestyle may pave the way
for complexity By E. Libby and

W. C. Ratcliff

427 UNANCHORED UBIQUITIN

IN VIRUS UNCOATING

Components of a cellular degradation
system are exploited by influenza
virus during infection By R. Rajsbaum
and A. Garcia-Sastre

» REPORT P. 473

1900 AAO

Driving valley currents
in graphene

429 COPING WITH THE CURSE OF
FRESHWATER VARIABILITY
Institutions, infrastructure,
and information for adaptation
By J W. Hall et al.

BOOKS ET AL.

431 SURGEON GENERAL'S WARNING
By M. Stobbe, reviewed by J. M. Samet

432 JACKSON HOLE SCIENCE
MEDIA AWARDS
Reviewed by C. Ash

LETTERS

433 EBOLA: MOBILITY DATA
By M. E. Halloran et al.

433 EBOLA: PUBLIC-PRIVATE
PARTNERSHIPS
By L. A. Reperant et al.

434 EBOLA: SOCIAL RESEARCH
OVERLOOKED
By G. Guerrier

434 TECHNICAL COMMENT ABSTRACTS

DEPARTMENTS
401 EDITORIAL

China’s private universities
By Huiging Jin

510 WORKING LIFE
A double dose of advice
By Huan Wang

Science Stallwvimmnmsais
New Products
AAAS Meeting Program ........ccccoccceeenene 490
Science Careers ....oovevvvveeeveereseresennen. 500
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469 PLANT SCIENCE

Antheridiogen determines sex

in ferns via a spatiotemporally split
gibberellin synthesis pathway

J. Tanaka et al.

» PERSPECTIVE P. 423

RESEARCH

IN BRIEF
435 From Science and other journals

REVIEW ‘ = e 7 ! 473 VIRAL CELL BIOLOGY
438 MICROBE ANALYSIS N : . Influenza A virus uses the aggresome
Zooming in to see the bigger picture: A 423 & 469 o processing machinery for host cell entry

Microfluidic and nanofabrication tools to 1. Banerjee et al.

study bacteria F J. H. Hol and C. Dekker » PERSPECTIVE P. 427
REVIEW SUMMARY; FOR FULL TEXT:
dx.doi.org/10.1126/science.1251821 445 ULTRAFAST DYNAMICS 477 DNA REPLICATION
A photomfh{ced metal-like phase Polyubiquitylation drives replisome

RESEARCH ARTICLES of monoclinic VO, revealed by disassembly at the termination of DNA
439 ADVANCED IMAGING ulisatast electson difftaction replication S. Priego Moreno et al,

i . ; V. R. Morrison et al.
Lattice light-sheet microscopy: Imaging » PERSPECTIVE P.418;
molecules to embryos at high 448 VALLEYTRONICS RESEARCH ARTIGLE P. 440

spatiotemporal resolution B-C. Chen et al. Detecting topological currents

RESEtQRCH ARTICLE S.UMMARY: FOR FULL TEXT: in graphene superlattices ) PROTEIN DESIGN
dx.doi.org/10.1126/science. 1257998 R. V. Gorbachev et al. 481 High thermodynamic stability
440 DNA REPLICATION FRERSRECTIVEF 422 of parametrically designed helical
Cdc48 and a ubiquitin ligase drive 451 ASYMMETRIC CATALYSIS bundles P-S. Huang et al.
S;S;SOS: gil\l;ng tllifatcil:)dn(}ﬂ;l ﬂzﬁfeatt;he Room-temperature enantioselective 485 Computational design of water-
P ’ 9 C-H iodination via kinetic resolution Jubile e ibltos) Bavtal
RESEARCH ARTICLE SUMMARY; FOR FULL TEXT: soluble o-helical barrels
/ L. Chu et al.
dx.doi.org/10.1126/science.1253596 A. R. Thomson et al.
» PERSPECTIVE P.418; REPORT P, 477 455 METALLOPROTEINS
Structural basis for organohalide ON THE COVER
respiration M. Bommer et al.
» PERSPECTIVE P. 424 Image from the
laboratory of the 2014
458 WORKING MEMORY I\Klbel_ I;I“iZ% “jin]l;etrz for
chemistry, Eric Betzig,

Medial prefrontal activity during
delay period contributes to learning
of a working memory task

D. Liu et al.

showing neurons in the
brain of a live zebrafish
embryo. Sample-
induced aberrations

463 EVOLUTIONARY BIOLOGY ofpen degrade Imasig

id luti " ; ; quality in multicellular specimens, but
Rapid evolution of a native species a clear view was obtained here by using

following invasion by a congener adaptive optics, the same technology

Y. E. Stuart et al. used to view distant astronomical objects
REPORTS through Earth’s turbulent atmosphere. For

465 NEW WORI.D ARCHAEULOGY more on imaging’ see page 439 and
441 SOLAR CELLS Paleoindian settlement of the high- dx.doi.org/10.1126/science.1257998.
Fulleropyrrolidine interlayers: Tailoring altitude Peruvian Andes I'mage: Kai Wang, Eric Betzig, Janelia
electrodes to raise organic solar cell K. Rademalker et al. Research Campus; Jeff Mumm, Johns
efficiency Z. A. Page et al. - » PODCAST Hopkins University
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NEWS

IN BRIEF

1544 Roundup of the week’s news

IN DEPTH
1547 EVIDENCE FOR COSMIC
INFLATION WANES

The biggest result in cosmology in
a decade fades into dust By 4. Cho

1548 RED WOLVES IN THE CROSSHAIRS
U.S. agency ponders future of innovative
reintroduction as animal deaths and
controversy mount By E. Stokstad

1549 TESTING NEW EBOLA TESTS
Identifying infections more quickly and
easily could help slow the epidemic

By G. Vogel

1550 METABOLIC SHIFT MAY TRAIN
IMMUNE CELLS

BLUEPRINT project studies epigenetics
of various blood cells By E. Pennisi

» RESEARCH ARTICLES PP.1578, 1579 & 1580

FEATURES

1552 OVER THE THRESHOLD

Ecologist Marten Scheffer became a
leader in the science of tipping points
by studying lakes. Now he’s making
waves in many other fields By G. Popkin

1555 NOvA'S SHINING MOMENT
Despite years of delay, Fermilab’s
massive new experiment has a chance
to take the next big step in neutrino
physics By A. Cho

SCIENCE sciencemag.org

INSIGHTS

PERSPECTIVES
1558 WHOSE CONSERVATION?

Changes in the perception and goals
of nature conservation require a solid
scientific basis By G. M. Mace

1560 AUTOIMMUNITY BY
HAPLOINSUFFICIENCY

Partial deficiency in the protein CTLA4
underlies severe autoimmune disease
with incomplete penetrance

By F. Rieux-Laucat and J-L. Casanova

» REPORT P.1623

1562 IMPLEMENTING PASTEUR’S VISION
FOR RABIES ELIMINATION

Human and veterinary health systems
must be better integrated if rabies is to
be controlled By F. Lankester et al.

1564 WATER’S PLACE IN AU CATALYSIS
Water plays a key role in gold-catalyzed
CO oxidation

By G. M. Mullen and C. B. Mullins

» REPORT P.1599

1565 MANAGING PATTERNS AND
PROPORTIONS OVER TIME

Tissue patterning is specified relative
to growth through differences between
cell proliferation and the differentiation
rates By O. Pourquie

» RESEARCH ARTICLE P.1577

1566 PEROVSKITES TAKE LEAD

IN SOLAR HYDROGEN RACE
Earth-abundant materials show promise
for solar hydrogen production

By T. Hamann

» REPORT P.1593

® 1569

When pain meets politics,
party lines divide

1568 A DYNAMIC TOOL FOR NITROGEN
REDUCTION

Carbon monoxide reveals new
possibilities for substrate binding in
nitrogenase By M. Hogbom

» REPORT P.1620

BOOKS ET AL.

1569 PAIN
By K. Wailoo, reviewed by W. Anderson

LETTERS

1571 BRAZIL'S NEW LAWS BUG
COLLECTORS
By D. B. Ribeiro and A. V. L. Freitas

1571 PARENTING: SECTION DESERVES
A SCOLDING
By J. Mercer

1571 PARENTING: ROOTS OF THE
SWEET TOOTH
By A. K. Portella and P. P, Silveira

1572 ERRATA

DEPARTMENTS

1543 EDITORIAL

The drought you can’t see
By Marcia McNutt

» REPORT P. 1587

1650 WORKING LIFE

The borders I crossed

By Rodica Stan
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RESEARCH

IN BRIEF
1574 From Science and other journals

RESEARCH ARTICLES

1577 NEURAL DEVELOPMENT

Coordination of progenitor specification
and growth in mouse and chick spinal
cord A. Kicheva et al.

RESEARCH ARTIGLE SUMMARY; FOR FULL TEXT:
dx.doi.org/10.1126/science. 1254927

» PERSPECTIVE P.1565

IMMUNOGENETICS

1578 Epigenetic programming of

monocyte-to-macrophage
differentiation and trained innate
immunity S. Saeed et al.

RESEARCH ARTICLE SUMMARY; FOR FULL
TEXT: dx.doi.org/10.1126 /science.1251086

1579 mTOR- and HIF-lo-mediated
aerobic glycolysis as metabolic
basis for trained immunity
S-C. Cheng et al.

RESEARCH ARTICLE SUMMARY; FOR FULL
TEXT: dx.doi.org/10.1126/science.1250684

1580 Transcriptional diversity during
lineage commitment of human
blood progenitors L. Chen et al.
RESEARCH ARTICLE SUMMARY; FOR FULL
TEXT: dx.doi.org/10.1126/science.1251033

» NEWS STORY P.1550

REPORTS

1581 JOVIAN ATMOSPHERE

Evidence for global electron
transportation into the jovian inner
magnetosphere K. Yoshioka et al.

1584 INTERSTELLAR CHEMISTRY
Detection of a branched alkyl molecule
in the interstellar medium: #so-propyl
cyanide A. Belloche et al.

26 SEPTEMBER 2014 « VOLUME 345 « ISSUE 6204

1587 REMOTE HYDROLOGY
Ongoing drought-induced uplift in the
western United States 4. A. Borsa et al.

» EDITORIAL P.1543

1590 EARLY SOLAR SYSTEM
The ancient heritage of water ice in
the solar system L. I. Cleeves et al.

1593 WATER SPLITTING

Water photolysis at 12.3% efficiency via
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