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VARIABILIDAD INTRAESPECIFICA DE
PISCIRICKETTSIA SALMONIS EN CHILE

La prevencién y control de SRS no han presentade los re
sultados esperados en térnminos de su efectividad y, antwo la
vacunas como las terapias disponibles, han renido una eficaci:
limirada. Esto se podria explicar debide a que las cepas di
P. salmonis presentarian una alta variabilidad intraespecific
y que exhibirfan distintos comportamientos de virulencia
distintas susceptibilidad a los antibidricos.

18

SRS: UNA ENFERMEDAD QUE CLAMA

POR NUEVAS SOLUCIONES

Piscirickettsia salmonis (SRS) se ha convertido en uno de los ma
yores desalios para la industria salinonicultora nacional. Ants
esto, el sector esta impulsando la investigacion y desarrolle
de herramientas alternativas al uso de antimicrobianos para e
control de la enfermedad.

46

ANALISIS DE LOS COSTOS POR LA
UTILIZACION DE QUIMIOTERAPICOS

Y VACUNAS EN LA SALMONICULTURA

El presente lrabajo se analiza la informacién disponible res
pecto del tipo, cantidad de antimicrebianos y vacunas utili
zadas en el rratamiento y concrol de la Piscirickettsiosis el
Chile durante Jos Gltimos afios. Ademds, en conjunte con ur
andlisis de mortalidad se eslablece el costo aproximado que
puede estar significando la enfermedad para la industria.

795

FAGOTERAPIA: ALTERNATIVA PARA EL
CONTROL DE ENFERMEDADES BACTERIANAS

La prevalencia actual de numeraosas bactlerias resistentes a anti

e

bidticos, otorga a los fagos liticos una renovada importancia
debido a que poseen un potencial terapéutico real gracias
que son capaces infectar y martar a su bacteria hospedera, in
clusive las resistenres a antibioticos.
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version de alimento y productividad.
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» RESEARCH ARTICLE P.1331
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their origins

1324 JOHN FORBES NASH JR.
{1928-2015)

A distinguished mathematician
and Nobel laureate dies tragically
By M. Shubik

LETTERS

1325 GERMLINE GENE
THERAPY: WE'RE READY
By H. I. Miller

1325 RESEARCH ETHICS AND
HEALTH CARE REFORM
By J G. Kahn and P Hofmann

1326 SPITZER'S STELLAR WORK
By M. W. Werner et al.

1326 TECHNICAL COMMENT ABSTRACTS

RESEARCH

IN BRIEF
1327 Prom Science and other journals

REVIEW

1330 OCEAN CIRCULATION

Observing the Atlantic Meridional
Overturning Circulation yields a decade
of inevitable surprises M. 4. Srokosz and
H. L. Bryden

REVIEW SUMBMARY: FOR FULL TEXT:

tolorg /101126 /5clence. 1255075

RESEARCH ARTICLES
1331 VACCINES

A mucosal vaccine against Chlamydia
trachomatis generates two waves of
protective memory T cells G. Stary et al.

TESEARCH ARTICLE SLIRAR ¥: FOR FULL TEXT:

SPEQTIVE P 1332

1352 NEURODEVELOPMENT

Shared regulatory prograins suggest
retention of blastula-stage potential in
neural crest cells E. Buitrago-Delgado et al.

¥ FERSPECTIVE P. 1316
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Neural crest calls retain

REPORTS
1336 INDUCED SEISMICITY

High-rate injcction is associated with
the increase in U.S. mnid-continent
seismicity M. Weingarten et al.

B NEWS STORY P.1289: SCIENCE ADVANCES
RESEARCH ARTICLE BY F. R. WALSH Il ET AL.

1340 POLARON DYNAMICS

Long-lived photoinduced polaron
formation in conjugated polyelectrolyte-
fullerene assemblies R. C. Huber et al.

1344 BATTERIES
Topological defect dynamics in
operando battery nanoparticles
A. Dlvestad et al.

1347 MEMBRANE FILTRATION

Sub-10 nm polyamide nanofilms
with ultrafast solvent transport for
molecular separation 5. Karan et al.
» PERSPECTIVE P.1317

1352 BRAIN PROCESSING
Cortical information flow during flexible
sensorimotor decisions M. Siegel et al.

1355 COMETARY NUCLEI

The shape and structure of cometary
nuclei as a result of low-velocity
accretion M. Jutzi and E. dsphoug

1358 GROUP DECISEONS -

Shared decision-making drives
collective mnovement in wild baboons
A. Stranddburg-Peshicin et al.

1361 SIGNAL TRANSDUCTION

Structural basis for nucleotide
exchange in heterotriineric G proteins
R. Q. Dror ct al.

1365 PROTEIN DESIGN

Design of ordered two-dimensional
arrays mediated by noncovalent
protein-protein interfaces S. Gonen et al.

1369 ENDOCYTOSIS

Endocytic sites mature by continuous
bending and remodeling of the clathrin
coat O. dvinoam et al.

..-Iﬂrnln wonaliise der
whedthal 13 i

t of Science, 1200 New

Relaying a signal
to a G protein

1372 TRANSCRIPTION

Recruitment of RNA polymerase IT by
the pioneer transcription factor PHA-4
H-T. Hsu et al.

%76 DRUG DEVELOPMENT

Phthalimide conjugation as a strategy
for in vivo target protein degradation
G. E. Winter et al.

DEPARTMENTS

1291 EDITORIAL

Parks for science

By Gary Machlis and Marcia MeNutt

1394 WORKING LIFE
Do it for love
By Marek Wagner

ON THE COVER

Olive babeon (Papic
anubis) troops travel
many kilometers

each day as a group,
remaining together
even though group
members often
disagree about when

= and where to move.
High-resolution GPS tracking of almost all
members of a single baboon troop reveals
that movement decisions are shared, and
despite differences in rank and soecial status
among group mates, no single individual
dominates these choices. See page 1358.
Photo: Manof Shaliy/Getty Fimages

e

fig pantdirectly o CUL -

L 2015 » VOL 348 ISSUE 6241 1289






-

-%TTheflis’appearing
“.. warminghiatus p. 1469

The man behind the . ' Advancing research integrityand |
Pluto mission p.741# | reproducibility pp. 1420 & 1422 Ph

) 510
26 JUNE 2015

§ cercapion

‘1-'.'

- .T

&






26 JUNE 2015 « VOLUME 348 « ISSUE 6242

NES

IN BRIEF
1404 Roundup of the week’s news

IN DEFTH

1406 SURVIVING EBOLA SURVIVAL

After recovering from Ebola, some
patients are struggling with other health
problems By K. Kupferschnidt

1407 AN ENHANCED VIEW OF GENE CONTROL
Chromosomal loops and domains help
enhancers turn on genes By E. Pennisi

1409 BREAKING THE LIGHT BARRIER
Trick for pushing more bits through
optical fibers could ease locoming
“capacity cruncl” By R. F Service

¥ REPORT P 1445

1410 TAPPING A NUCLEAR TEST

BAN TREASURE-TROVE

Treaty chief offers academics surveillance
data By D. Clery

FEATURES

1411 THE CANCER TEST

A nonprofit’s effort to replicate 50
top cancer papers is shaking up labs
By J. Kaiser
¥ EDITORIAL P 1403; PERSPECTIVES
P20 & 1422

1400 26 JUNE 2015 - VOL 348 155UK 6242

" ‘ |
e =l [
] Rt
A\,
), [
bl

1414 MISSION CONTROLLER

How Alan Stern’s tenacity, drive, and
command got a NASA spacecraft to
Pluto By E. Hand

i 141% Alan Stern’s worldly ventures
: By E. Hand
= VIDEC

INSIGHTS

PERSPECTIVES

1420 SELF-CORRECTION IN SCIENCE
AT WORK

Improve incentives to support research

integrity By B. Alberts et al.
¥ EDITORIAL P. 1403: NEWS STORY P. 1412

PERSPECTIVE P. }422

1422 PROMOTING AN OPEN

RESEARCH CULTURE

Author guidelines for journals could
help to promote Lransparency, openness,
and reprodueibility By B. A. Nosek et al.

» EDITORIAL P.1403: NEWS STORY P. 1411;
PERSPECTIVE P, 1420

1425 ECOLOGICAL COMMUNITIES

BY DESIGN

Synthetic ecology requires knowledge
of how nicrobial comunities function
By J K. Fredrickson

~  Milk sugars balance
" baby’s gut microbes

1427 MOTHER’S LITTLEST HELPERS
Breastmilk nourishes the microbes
colonizing the neonatal intestinal tract
By K. Hinde and Z. 1. Lewis

1429 BEARING DOWN OK HYDROGEN
Shockwaves are used to turn denterimn
inte a liquid metal By G. J. Ackland

» REPORT [ 1455

1430 WHO CAN CLEAVE DMSP?

A DMSP lyase from an abundant
marine eukaryote differs fundamentally
from known bacterial enzymes

By A. W. B. Joknston

» REPORT P 1486

1432 TOPOLOGY, SPIN, AND LIGHT
Evanescent solutions to Maxwell’s
equations correspond to surface modes
with strong spin-momentum locking
By M. Stone

» REPORT P 1443

1433 AHUSH FOR TRANSGENE EXPRESSION
A protein complex represses genes that
insert into heterochromatin

By T. R. Brummelkamp and B. van Steensel

* REPORT P 1431

BOOKS ET AL,

1435 RADIUM AND THE SECRET OF LIFE
By L. A. Campos, reviewed by H. 4. Curry

1436 TEACHING ONLINE
By C. H. Major, reviewed by E. Dolan
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LETTERS
1437 APPLYING ANTIBIOTICS LESSONS

TO ANTIVIRALS
By D. W Martin Jr.

1437 RESPONSE
By E. Bekermuan and 8. Einav

1437 CHINA LEGITIMIZES IVORY, AGAIN
By J Zhan and Q. Weng

1438 TEGHNICAL COMMENT
ABSTRACTS

RESEARCH

IN BRIEF

1440 From Science and other journals

REVIEW

1443 EMBRYO DEVELOPMENT

BMP gradients: A paradigm for
morphogen-mediated developmental
patterniug E. Bier and E. M. De Robertis
REVIEW SUMMARY; FOR-FULL TEXT:
du.dabarg /101125 /sciance.aan5838

RESEARCH ARTICLE

1444 HEART DEVELOPMENT
Integration of Bmp and Wnt signaling
by Hopx specifies commitment of
cardiomyoblasts R. Jain et al.

RESEARCH ARTICLE SUMMARY: FOR FLILL TEXY:

dx doi,org 101126 /sciance.aaaG 07

REFORTS

1445 APPLIED OPTICS

Overcoming Kerr-induced capacity
limit in optical fiber transinission
E. Temprana ct al.

» NEWS STORY P.1405

1448 OPTICS
Quantum spin Hall effect of light
K. ¥ Bliokh et al.

E PERSPECTIVE P 1432

HUSHing gene

1451 3D LITHOGRAPHY

Atomic gold-enabled three-dimensional
lithography for silicon mesostructures
Z. Luo et al.

1455 HIGH-PRESSURE PHYSICS

Direct observation of an abrupt
insulator-to-metal transition in dense
liquid deuterium M. D. Knudson et al.

» PERSPECTIVE 1. 1429; PODCAST

1460 CORAL REEFS
Genomic determinants of coral heat

tolerance across latitudes G. B. Dizon et al.

1463 PHOTOSYNTHESIS

A 12 A carotenoid translocation
in a photoswitch associated with
cyanobacterial photoprotection
R. L. Leverenz et al.

1466 MARINE SULFUR CYCLE
Identification of the algal dimethyl
sulfide-releasing enzyme: A missing
link in the marine sulfur cycle

U Alcolombri et al.

» PERSPECTIVE P 1430

1469 GLIMATE CHANGE

Possible artifacts of data biases in the
recent global surface warming hiatus
T R. Karl et al.

1472 BRAIN CIRGUITS

A parvalbumin-positive cxcitatory
visual pathway to trigger fear
responses in mice C. Shang ¢t al,

Quantum effects
shining through

1477 STRUCTURAL BIOLOGY

A Casg-guide RNA complex
preorganized for target DNA
recognition £ Jieng ¢t al.

1481 GENE SILENCING

Epigenetic silencing by the HUSH
complex mediates position-effect
variegation in human cells

L A. Techasovnikarova et al.

» PERSPECTIVE P. 1433

1486 RNA BIOCHEMISTRY
Factor-dependent processivity in
human eIF4A DEAD-box helicase
C. Garcia-Garcle et al.

1488 GENE REGULATION

Discrete functions of nuclear receptor
Rev-erbo. couple metabolism to the
clock ¥ Zhang ef al.

DEPARTMENTS

1403 EDITORIAL

Solving 1'epr0ducibility By Stuart Buck
B NEWS STORY P 1450 PERSPECTIVES

PP, 1420 & 1427

1506 WORKING LIFE

The health of those who study health
By Rachel Berastein

ON THE COVER
Immunoflugrescence
microscopy identifies
an intermediate cell
in the cardiomyocyte
lineage. An image of
the heart of a 14.5-day
mouse embryo shows

this intermediate—
progenitor derivatives

lence.

expressing Hopx (red)—and the differentiated

myocytes expressing troponin {green). Jain
et al. demonsirate that Hopx-expressing
cells promote cardiomyocyte commitment
by coordinating signaling pathways in the
progenitor niche. See page 1444 and
dx.dei.org/10.1126/science.aaab07].

Image: Epstein laboratory
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IN BRIEF

R Roimdup, of the week's news

IN DEPTH

11 DEVELOPMENT THREATENS HOME

OF EARLY HUMANS

A rare record of ancient culture, left by
early Homo sapiens in a South African
cave, is at risk By M. Balter

12 SPENDING BILLS PUT NIH ON TRACK
FOR BIGGEST RAYSE IN 12 YEARS

House and Senate also want to resurrect
canceled National Children’s Study

By T Kaiser

" 33 GEOLOGIST REFLECTS ON LIFE.
BEHIND BARS IN CHINA
Chinese-American specialist on oil
industry had run afoul of China’s
secrecy laws By C. Matacic

14 SMALL SCOPES LOG AN EVER-
CHANGING SKY

New surveys shoot celestial “movies”
on a tight budget By D. Clery

16 POLITICS DOESN'T ALWAYS RULE
Ideology is just one factor shaping
views on science issues By J Mervis

17 NARCOLEPSY LINK TO PANDEMIC
FLU VACCINE BECOMES GLEARER
Pandemrix may have caused
autounmune reactions By G. Vogel
» SCIENCE TRANSLATIONAL MEDICINE HA

AHMED ET Al

4 3 JULY 3015 « VOL 349 ISSUE 6243

FEATURES
15 THE LIVER'S WEIGHTY PROBLEM

As obesity rates soar, a sometimes
fatal liver disease is becoming cpidemic
By M. Leslie

= i OF MICE AND MEN
Researchers are adding DNA to
mice to pinpoint sequences that
helped define our species

By E. Perinist

INSIGHTSS

LETTEES

24 POSTDOCS REIMAGINED
By NextGen Voices

PERSPECT l‘n-"LEi

28 THE FLOWERING OF A NEW SCENT
PATHWAY IN ROSE |

The monoterpene-based scent of
roses is generated by an unusual
biosynthetic route

By D. Tholl and I Gershenzon

» REPORT P 81

30 WHEN IT’S HIP TO BE SQUARE

The square shape of the seahorse tail
helps it resist mechanical deformation
By M. A. Ashley-Ross

» RESEARCH ARTICLE P 46

31 KNOWING WHEN TO FOLD THEM
Crumpled paper is a possible model for
cortical folding in mammalian brains
By G. E Stricdter and §. Srinfvasan

» REPDRT F.74

95 &99

Native HIV-1 capsid
protein hexamers

32 LANDSCAPES IN THE LAB

A table-top experiment can probe
the processes of landscape evolution
By 5. W. McCoy

» REFDRT P.51

34 CAN DNA FOIL THE POAGHERS?
Forensic data help to identify
elephant poaching hotspots

By A. Rus Hoelzel

» REPORT P 84

35 IT COSTS MORE THAN A NICKEL
Lactate racemase contains a complex
nickel cofactor By D. Zamble

» REFORT P.66

37 TEN THINGS WE HAVE T0 DO TO
ACHIEVE PRECISION MEDICINE
Major but surmountable hurdles
should be addressed now to hasten
the advent of precision medicine

By I 5. Kohane

BOOKS ET AL,

39 ANXIQUS
By J. LeDouz, reviewed by 5. Maren

40 FLIGHT FROM WONDER
By A. Rothenberg,
reviewed by B. F..Jlones

40 THE CREATIVITY CRISIS
By R. B. Ness, reviewed by B. F. Jones

RESEARCH

IN BRIEF
4% Frown Science and other journals

REVIEW

A5 OCEANOGRAPHY
Contrasting futures for ocean
and society from different
anthropogenic €0, emissions
scenarios J-P. Gattuso et al.

REVIEW SUMMARY; FOR FULLTEXT:
dudolorg/I0 0126 /science.aacd722

= EOITORIAL P Y
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RESEARCH ARTICLE

4% BIOMECHANICS

Why the seahorse tail is square

M. M. Porter et al.

HESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
de.dolorg /10 1126 science.aaab683

» PERSPECTIVE P 30

REPORTS

47 PHYSICS

Observation of phononic helical edge
states in a mechanical topological
insulator R. Siisstrunk et al.

51 GEOMORPHOLOGY

Experimental evidence for hillslope controt
of landscape scale K. E. Sweeney et al.

w PERSPECTIVE P 32

54 POROUS MATERIALS

Transient Jaser heating induced
hicrarchical porous structures from
block copolymer-directed self-assembly
K W. Tan et al.

58 SULFUR CHEMISTRY

Gas phase observation and microwave
spectroscopic characterization of forinic
sulfuric anhydride R. B. Mackenzic et al.

(2 ORGANIC CHEMISTRY

(“atalytic asymmetric hydreoamination of
unactivated internal ¢lefins to aliphatic
amines ¥, Yang et al.

66 METALLOPROTEINS

A tethered niacin-derived pincer complex
with a nickel-carbon bond in lactate
racemase B. Desguin et al,

» PERSPECTIVE P35

SCIENCE sciencemag.org

30 & 46

Squared off for

70 PRESYNAPTIC NETWORKS
Single-cell~initiated monosynaptic
tracing reveals layer-specific cortical
network modules 4. Wertz et al.

74 BRAIN STRUCTURE

Cortical folding scales universally
with surface area and thickness, not
numher of neurons B. Mota and S.
Herculano-Houzel

* PERSPECTIVE P. 31

78 GREEN CHEMISTRY
Shape-selective zeolite catalysis for

bioplastics preduction M. Dusselier et al.

21 PLANT VOLATILES

Biosynthesis of monoterpene scent
compounds in 1oses J-L. Magnard et al.
» PERSPECTIVE P. 28: PODCAST

4 CONSERVATION

Genetic assignment of large seizures
of elephant ivory reveals Africa’s major
poaching hotspots S. K. Wasser et al.

» FERSPECTIVE P, 34
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88 DENGUE VIRUS

Cryo-EM structure of an antibody that
neutralizes dengue virus type 2 by locking
E protein dimers G. Fibriansah et al.

91 SELENOPROTEINS

CRL2 aids elimination of truncated
selenoproteins produced by failed
UGA/Sec decoding H-C. Lin et al.

STRUCTURAL VIROLOGY

85 Conformational plasticity of a
native retroviral capsid revealed
by x-ray crystallography
G. Obal et al.

99 X-ray crystal structures of native
HIV-1 capsid protein reveal
eonformational variability
A. T Gres et al.

DEPARTMENTS

7 EDITORIAL

The beyond-two-degree inferno
By Marcia McNutt

» REVIEW P. 45

110) WORKING LIFE
Find your most interesting question
By Nicola Spaldin

ONTHE COVER

In roses (Rosa x
hybrida), scent is

a highly desirable
trait. Monoterpenes
are the major rose
scent compouuds,
representing up to
70% of the fragrance
content in some
varieties. Combined transcriptomic and
genetic approaches show that monoterpene
biosynthesis in roses differs from what

is known in other plants and involves

a specialized Nudix hydrolase protein
localized in the cytoplasin of rose petal
cclls. See pages 28 and 81. Photo: © Beneta
Markaityte/National Geographic My Shot/
Neational Geographic
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IN BRIEF
122 Roundup of the week’s news

IN DEPTH

125 SCIENTISTS DREAD GREEK EXIT
FROM THE EURO

Decisive ‘No’ to bailout could lead

to a rupture with Europe and endanger
key funding By E. Stokstad

126 BUMBLEBEES AREN'T KEEPING
UP WITH A WARMING PLANET
Pollinators retreat from the
south, but don’t move north

By C. Carswell

127 PLANTO DROP GOALS FOR

WOMEN ROILS JAPANESE SCIENGCE
Change stirs debate about how to
remedy underrepresentation of women
By D. Normzle

116 10 JULY 2015 - VOL 349 ISSUE 6244

128 TARGETING COPPER TO TREAT
BREAST CANCER

Business obstacles threaten to delay
the phase III trial of a copper-depleting
drug By K. Garber

i 129 Cancer's copper connections

! By K. Garber

130 PLUTO CAPS ONE MAN'S ODYSSEY
NASA veteran Tom Krimigis has been
on missions to all of the sun’s planets,
and bevond By E. Hand

131 U.S.TO REVIEW AGRICULTURAL
BIOTECH REGULATIONS

New gene-editing methods challenge
old framnework By X. Serviek

FEATURES

132 DEEP SLEEP

Boreholes drilled into Earth’s crust get
a fresh look for nuclear disposal

By W. Cornwall

i 135 Rolling out a welcome mat for waste
i By W, Cornwall

142

Vesicle coats

INSIGHTS

PERSPECTIVES

136 150 YEARS OF MAXWELL'S
EQUATIONS

Powerful tools are available for the
manipulation of electromagnetic fields
By N. Engheta

138 WATER, BOUND AND MOBILE
Isotopic data help to resolve global
hydrologic fluxes By J. R. Brooks

» REPORT P.175

139 THE MODERN ERA OF HIV-1

VAGCINE DEVELOPMENT

Current vaccine designs are on the path
to eliciting antibodies that neutralize
HIV-1 By J R. Mascola

» RESEARCH ARTICLES PP.154 & 156; REPORTR 191

141 INTELLECTUALS AND THE RISE

OF THE MODERN ECONOMY
Well-educated elites enabled scientific
and technological creativity during the
Industrial Revolution By J Mokyr

142 GOP1GETS A FANCY NEW COAT

An interconnected scaffolding of
proteins bends the membrane to form
vesicles By A. J Noble and S. M. Stagg

» REPQRT P.195

144 MANAGING MINING OF THE
DEEP SEABED

Contracts are being granted, but
protections are lagging By L. M.
Wedding ct al.

BOOKS ET AL,
146 SPIRALS IN TIME

. By H. Scales, reviewed by C. Kemp

147 THE ETHICS POLICE?
By R. L. Klitzman, reviewed by L. F. Ross

LETTERS

148 MEETING OF THE MINDS:
SEND YOUR STORIES
By J. E Albaugh et al.
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148 ONLINE BUZZ RECOMMENDING WOMEN

149 REVIEWING EINSTEIN
By D. Kennefick and M. Blume

149 TECHNICAL COMMENT ABSTRACTS

RESEARCH

IN BRIEF
150 From Science and other journals

HEVIEW
153 SEA-LEVEL RISE
Sea-level rise due to polar ice-sheet
mass loss during past warm periods
A. Dutton et al.
REVIEW SUMMARY: FOR FULL TEXT:

arp/ 10126 /5cience.aaad019

RESEARCH ARTICLES

154 HIV-1 VACCINES

HIV-1 neutralizing antibodies induced by
native-like envelope trimers R. W. Sanders
et al.

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:
didaicrg/10 1126 /2clence.aacd223

» PERSPECTIVE P.139: RESEARCH ARTICLE

P 156: REPORT P 191

155 IMMUNOLOGY

An interactive reference framework for
modeling a dynamic immune system

M. H. Spitzer et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
dx.dolorg/10.11

defscioncn. 1209425

1
LAFarFy 4%

HIV-1's trimeric
! envelope glycoprotein

156 HIV-1 VACCINES

Priming a broadly neutralizing antibody
response to HIV-1 using a germline-
targeting immunogen J. G. Jardine et al.
» PERSPECTIVE R 139; RESEARCH ARTICLE
P.154: REPORT P. 191

REPORTS

161 SOFT ROBOTICS

A 3D-printed, functionally graded soft
robot powered by combustion M. W.
Bartlett et al.

165 APPLIED PHYSICS
Mid-infrared plasmonic biosensing with
graphene D. Rodrigo et al.

165 GALAXY EVOLUTION

An over-massive black hole in a typical
star-forming galaxy, 2 billion years after
the Big Bang B. Frakhtenbrot et al.

171 ANIMAL PHYS10LOGY
Exceptionally low daily energy
expenditure in the bamboo-eating
giant panda Y. Nie et al.

175 WATER RESOURCES

Hydrologic connectivity constrains
partitioning of global terrestrial water
fluxes S. P Good et al.

» PERSPECTIVE P. 138

177 CLIMATE CHANGE
Climate change impacts on bumblebees
converge across continents L IT Kerr et al.

180 PLACE CELLS

Autoassociative dynamics in the
generation of sequences of hippocampal
place cells B. E. Pfeiffer and D. J. Foster

184 NEURONAL MODELING
Single-trial spike trains in parietal
cortex reveal discrete steps during
decision-making K. W, Latimer ¢t al.

187 PROTEIN STRUCTURE

Crystal structure of a mycobacterial
Insig homnolog provides insight into
now these sensors monitor sterol levels
R. Ren et al.

Structure of
a sterol sensor

191 HIV-1 ENVELOPE

Effect of the cytoplasmic domain

on antigenic characteristics of

HIV-1 envelope glycoprotein

J. Chen et al.

= PERSPECTIVE P.139; RESEARCH ARTIGLES
PP. 154 & 158

195 VESICULAR TRANSPORT

A structure of the COPI coat
and the role of ¢oat proteins in
membrane vesicle assembly

S. O. Dodonova et al.

» PERSPECTIVE P.142

DEPARTMENTS
121 EDITORIAL

Engaging new scientific horizons
By Marcia McNutt and Alan Stern

206 WORKING LIFE
Getting noticed is half the battle
By Eleftherios P. Digmandis

ON THE COVER

A goal in HIV research
is to design a vaccine
that will protect
against the rapidly
mutating virus. Sueh

a vaccine would elicit
B cells to produce
broadly neutralizing
antibodies with

a high affinity for the HIV envelope
protein, Pictured here are B cells
displaying colored antibodies; B cells

in the toreground express unmutated
antihodies of varying specificities. Over
time, the right mutations take place to
create the lineage of the sought-after
antibody (lineage depicted by orange-red
gradient, with the unmutated ancestor
depicted in orange). This happens in some
HIV patients naturally, but now scientists
have immunized animals with engineered
immunogens that prime a first step

on the antibody mntation pathway.

See pages 139, 154, and 156.

Hlustration: Valerie Altounian/Science
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INTRODUCTIDN
248 Rise of the machines

NEWS
250 The synthetic therapist
By J. Bohannon

252 Fears of an Al ploneer By J Bohannon
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