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a comman underlying mutation.

=> Perspective p. 814

871  Complete Mitochondrial Genomes of
Ancient Canids Suggest a Eurapean Origin
of Domestic Dogs
O. Thalmann et al.

Ancient DNA suggests that dog domestication
was complex and likely originated in Europe,
= News story p. 785; Science Podcost
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The Heavily Connected Brain

INTRODUCTION
577  Connection, Connection, Connection ...

REVIEWS

578 Cortical High-Density Counterstream
Architectures
N. T. Markov et al.
Review Summary; for full text:
http:ids.dolorg/10. 1126 /5cience. 1238406

579  Structural and Functional Brain Networks:

From Connections to Cognition
M=), Park and K. Friston
Review Summary; for full text:

http:/idx. doi.org/10. 1126/ cience, 1238411

580  Functional Interactions as Big Data
in the Human Brain
N. B. Turk-Browne

585  Predispositions and Plasticity
in Music and Speech Learning:
Neural Correlates and Implications
R. I. Zatarre
== Science Podeast

== Editorial p. 5332; News story p. 548,
Reports pp. 632 and 637; and Science Express
Report by G. M. Sia ctal.

EDITORIAL

533 Seize the Neuroscience Moment
Alan |- Leshiner
== The Heavily Connected Brain section p. 577

MNEWS OF THE WEEK
540 A roundup of the week's top stories

NEWS & ANALYSIS

542 New Experiment Torpedoes
Lightweight Dark Matter Particles

543  RNA Helps Resurrect Ancient DNA

544 Industry Lobbying Derails
Trawling Ban in Europe

545  French Mathematician Tapped
to Head Key Funding Agency

546  Structural Biology Triumph Offers Hope
Against a Childhood Killer

HIV Surface Proteins Finally Caught
Going Au Naturel

>> Research Article p. 592

NEWS FOCUS

542  Short-Circuiting Depression
== The Heavily Connected Brain section p. 577;
Science Podoast

552  Dark Matter’s Dark Horse

LETTERS
558  Health and Obesity: A New Normal?
M. E. Deutsch

Health and Obesity: Not Just Skin Deep
E. Amner and P Arner

Emerging Arsenic Threat in Canada
V. D. Martinez et al.

559 Life in Science: Zombiology
559  CORRECTIONS AND CLARIFICATIONS

BOOKS ET AL
560  The Sports Gene
D. Epstein, reviewed by D. Greenbaum et al.

561  When People Come First
J. Biehl and A, Pelryna, Eds.,
reviewed by N. 5. Berry

POLICY FORUM

562  Doctoral Students and
U.S. Immigration Policy
K. E. Maskus et al.

PERSPECTIVES

564  Qur Fallen Genomes
E. Z Macosko and 5. A. McCarrall
== Report p. 632

565  Dust Unto Dust
M. C. Scholes and R, ). Scholes

566

268

569

570

572

page 552

A Pathway to Flowering—
Why Staying Cool Matters

Q. Nilsson

== Repart p. 628

Storing Quantum Information
in Schriddinger's Cats

P ). Leek

== Report p. 607

Quantized Electronic Heat Flow
B. Sothmann and €. Flindt

== Report p. 601

Rhythmic Respiration

G. Rey and A. B. Reddy

== Research Article p. 591

Retrospective: David H. Hubel (1926-2013)
R. H. Wurlz

CONTENTS continued >>

ON THE WEB THIS WEEK

>> Science Podcast

Listen to stories on neural correlates for music
and speech learning, understanding the role of
scars in spinal cord injury, deep-brain stimulation
for depression, and more.

>> Find More Online

Check out Science Express, our podcast, videos,
daily news, our research journals, and Science

== Report p. 621 % \_

Careers at www.sciencemag.org.

Science

COVER

Fiber pathways of a female human brain mapped noninvasively
with diffusion magnetic resonance imaging. The image shows

an axial view from above (front is at top). Major pathways of the
human frontal lobes, and their organization as orthogonal grids,
are shown here {(cerebral association pathways, vertical; transverse
pathways, harizontal). For a description of cortical networks,

see the special section beginning on page 577.

Image: Van ). Wedeen, Aapo Nummenmaa, Ruopeng Wang, and Lawrence L.
WaldAthinoula A. Martinas Center for Biomedical Imaging, Massachusetts
General Hospital, with support of MIH Human Connectome Project and NSF
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641  New Products
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SCIENCE PRIZE ESSAY

573  Space Bats: Multidimensional Spatial
Representation in the Bat
M. M. Yartsey

RESEARCH ARTICLES

590  On and Off Retinal Circuit Assembly
by Divergent Molecular Mechanisms
L Q. Sunetal.

Work in mice reveals how motion-detection
circuitry is established during visual system

development.
Research Article Summary; for full text:
hetp:idy.dol.org/10, 1126/ clence, 1241974

591  Circadian Clock NAD* Cycle Drives
Mitochondrial Oxidative Metabolism
in Mice
C B, Peek etal.

The coenzyme nicolinamide adenine
dinucleatide mechanistically links the
circadian clock to control of energy
production by mitochondria.

Research Article Summary; for full text:
http:tdy. dol.org/10.1126/5cience. 1243417
== Perspective p. 570

592  Structure-Based Design of a Fusion
Glycoprotein Vaccine for Respiratory
Syncytial Virus
] 5. Mclellan et al.

Molecular engineering of a childhood virus

surface protein significantly improves

protective responses in mice and macaques.

== News stary p. 545

i
REPORTS

598  Evolution of the Magnetic Field Structure

of the Crab Pulsar
A Lyne et al.

Lang-term measurements show the systematic
evalution of the radiation pattern of one of

the youngest neutron stars known.

401 Quantum Limit of Heat Flow Across a
Single Electronic Channel
5. Jezouin et al.
The unit of heat carried by electrons is
measured using noise thermometry and
found to be consistent with predictions.
> Perspective p, 569

604 Parameter Space Compression Underlies
Emergent Theories and Predictive Models

B. B. Machia ct al.

An information-theoretical approach is used

to distinguish the important parameters
in two archetypical physics models.

607  Deterministically Encoding Quantum
Information Using 100-Photon
Schridinger Cat States
B. Wastakis et al.

A scheme is demonstrated for coherently

mapping the state of a single superconducting

qubit onto a large number of photons.
== Perspective p. 568
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414

617

621

628

632

637

Real-Space Identification of Intermolecular
Bonding with Atomic Force Microscopy

1. Zhang et al.

An atomic force microscope tip bearing a single
carbon monoxide molecule was used to resolve
hydrogen bonding contacts hetween molecules,

One-Dimensional Electrical Contact

to a Two-Dimensional Material

L, Wang et al.

Metal contacts to graphene along its adge
improve bonding and, in turn, electronic
performance.

Pacific Ocean Heat Content During

the Past 10,000 Years

Y. Rosenthal et al.

Marine records show how acean heat content
has varied in step with climate over the past
10,000 years.

Reconstructing the Microbial Diversity
and Function of Pre-Agricultural Tallgrass
Prairie Soils in the United States

N. Fierer et al.

Analysis of microbiota in prairie soil relicts
offers insights into the ecological function
of a near-extinct biome,

== Perspective p. 565

Structural Basis for flg22-Induced
Activation of the Arabidopsis FL52-BAK1
Immune Complex

Y. Sun et al.,

The molecular basis for how a plant
heteradimeric receptor responds to bacterial
infection signals is elucidated.

Regulation of Temperature-Responsive
Flowering by MADS-Box Transcription
Factor Repressors

1 H Leeetal

A warm spring favors early flowering

by invoking less transcriptional repression
by a floral repressor complex.

== Perspective p, 566

Mosaic Copy Number Variation

in Human Neurons

M. J. McConnell et al.

Single-cell genomics reveals that individual
adult human neurons acguire diverse
individual genomes.

=2 Perspective p. 564; The Heawily Connecled
Brain section p. 577

Resident Neural Stem Cells Restrict Tissue
Damage and Neuronal Loss After Spinal
Cord Injury in Mice

H. Sabelstrim et al.

Glial scarring helps to maintain the integrity
of the injured spinal cord in mice.

== The Heavily Connected Brain section p. 577;
Science Padcast

CONTENTS I

pages 568 & 607

page 414

pages 565 & 621
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COVER

EDITORIAL

909  Bridge or Crutch?
Merrcio McNutt

NEWS OF THE WEEK
914  Aroundup of the week's top stories

NEWS & ANALYSIS

917  New Tools Light Up the Intricacies
of the Brain

918  Humans Fueled Glohal Warming
Millennia Agoe
== Report p. 264

919  Proposed Tweaks to NSF Peer Review
Spur Tensions

920  Physicists Snare a Precious Few
Neutrinos From the Cosmos
== Research Article p. 947

921  Cancer Therapies Use a Little Help
From Microbial Friends
== Reports pp. 967 and 971

NEWS FOCUS
922  When Mice Mislead

926 Missing the Mark
Missile Defense Made Practical
== Srience Podcast

LETTERS

930  Atlantic Rainforest’s Jaguars in Decline
M. Galetti et al.
Capping Progress on Invasive Species?
€. Carboneras et al.

Drilling Plans Endanger Yasuni's
Biodiversity
. J. Alova and N. Calle

531  CORRECTIONS AND CLARIFICATIONS

Hit distribution (red, early; green, late) of a neutrino intera chon
with the Antarctic ceCube neutrino detector en 14 July 2011.
Light from this transfer of 250 teraclectran volts of energy fills a

sphere 600 meters across. This event, among the highest-energy

neutrino interactions ever observed, forms part of the first evidence
for a high-energy neutrino flux of astrophysical origin. See pages
920 and 947 and http://dx.doi.org/10.1126/science.1242856.

Credit; lceCube Collaboration
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BOOKS ET AL.

933  Status Update
A, E. Marwick, reviewed by W, H. Dutton

934  String Theary and the Scientific Method
R. Dawid, reviewed by G. Ellis

EDUCATION FORUM

935  Instructional Complexity

and the Science to Constrain [t
K. R. Kpedinger et al.

PERSPECTIVES
938  Unwanted Evolution
I. Bozic and M. A. Nowak
== Ha’purr P, 995
939  Metamaterials Beyond Optics
M. Wegener
940  Chromosome Capture
Brings It All Together
N, Kteckner et al.
== Research Article p, 948
942 A \View on Energy Transfer
Between Cold Atoms
E. A Donley
> Report p. 954
943  Not an Oxidase, But a Peroxidase
F. M. Raushel
»= Report p. 991
944  Synapses, Language, and Being Human
P. Lieberman
== Report p. 987

o
ON THE WEB THIS WEEK

»> Science Podcast

Listen to stories on the minimum
requirements for a Y chromasome, the future
of missile defense, details of an extraordinary
gamma-ray burst, and more.

>> Find More Online

Check out Science Express, our podcast,
videos, daily news, our research journals, and
Science Careers at www,sciencemag.org.
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REVIEW

246

Beyond Stem Cells: Self-Renewal

of Differentiated Macrophages

M. H. Sieweke and |. £, Allen

Review Summary; for full text:

htip:iidx. doi.org/10.1126/cience, 1242974

RESEARCH ARTICLES

947

948

Evidence for High-Energy Extraterrestrial
Neutrinos at the IceCube Detector
leeCube Collaboration

The IceCube observatory at the South Pole
detected neutrinos from outside our

solar system,

Research Article Summany; for full text:
hitp:ddx.doi,erg/10.1126/cience, 1242856
== News story p. 920

Organization of the Mitotic Chromosome
N. Naumova et al,

Chromeseme conformation changes
dramatically during the cell cycle and is
unlikely to carry epigenetic information.

== Perspective p, 940

REPORTS

954

956

960

F6d

Observing the Dynamics of
Dipole-Mediated Energy Transport

by Interaction-Enhanced Imaging

G. Giinter et al,

An imaging technique based on a cloud of
cold atoms provides a model system to study
the n;erent transport of energy.

>> Pefspective p, 942

Selective C-H Fluorination of Pyridines
and Diazines Inspired by a Classic
Amination Reaction

P 5. Fier and ). E. Hartwig

A mild fluorination method could help
produce compounds of interest in
medicinal research.

Imaging of a Circumsolar Dust Ring
Near the Orbit of Venus

M. H. jones et al.

Imaging data from the STERED mission
indicate the presence of a dust ring
around Venus,

Constraints on the Late Holocene
Anthropogenic Contribution to the
Atmospheric Methane Budget

L. Mitchell et al.

Records derived from polar ice cores provide
constraints on methane emissions during the
late preindustrial Holocene.

> News story p. 918
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Q67

971

976

979

983

987

291

995

Commensal Bacteria Control Cancer
Response to Therapy by Modulating
the Tumor Microenvironment

N. lida et al.

The Intestinal Microbiota Modulates
the Anticancer Immune Effects

of Cyclophosphamide

S, Viaud et al.

The gut microbiota promote the efficacy
of several antineoplastic agents in mice.
== News story p. 921

Substitutions Near the Receptor Binding
Site Determine Major Antigenic Change
During Influenza Virus Evolution

B, F. Koel et al.

The major antigenic changes of the influenza
virus are primarily caused by a single amino
acid near the receptor binding site.

Yeast Reveal a “Druggable” Rsp5/Nedd4
Network that Ameliorates -Synuclein
Toxicity in Neurons ;

0. F. Tardiff et al.

Identification and Rescue of e-Synuclein
Toxicity in Parkinson Patient-Derived
Neurons

C. Y. Chung et al.

Screening in yeast yields an effective
therapeutic for Parkinson’s patient-derived
neuronal stem cells.

The Human Language—Associated Gene
SRPX2 Regulates Synapse Formation
and Vocalization in Mice

G. M. Sia et al.

Studies in mice and rats elucidate the
function of a protein encoded by a gene
that affects language.

= Perspective p. 944

Evidence that the Fosfomycin-Producing
Epoxidase, HppE, Is a Non—Heme-Iron
Peroxidase

C. Wang et al.

An iron enzyme previously thought to use
0, as an oxidant appears to use peroxide
instead.

>> Perspective p. 943

Defining Stem Cell Dynamics in Models
of Intestinal Tumor Initiation

L Vermeulen el al,

Common genetic alterations during tumor
initiation in the mouse gut reveal clonal
advantages,

== Perspective p. 938
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EDITORIAL

402 Bricks and MOOCs
Marcia McNuit

NEWS OF THE WEEK
406 A roundup of the week’s top stories

NEWS & ANALYSIS

409  Ancient DNA Links Native Americans
With Europe
>= Science Podcast

410  U.S. Shutdown Ends,
but Not Budget Anxiety

411 Earliest Known Galaxy Formed Stars at a
Breakneck Pace

412 U.K. Science Adviser Faces Emotionally
Charged Issues and Uncertain Science

413 Immune Suppressant Unexpectedly
Boosts Flu Vaccine

415  Surprising New Dengue Virus Throws
a Spanner in Disease Control Efforts

NEWS FOCUS

416 Varmus's Second Act
A Cancer To-Do List

LETTERS

420 | Ecosystem Services:
Accounting Standards
C. Obstgy al,

Ecosystem Services:
The Farmers' Challenge
A. Groham et al.

Ecosystem Services:
Mature's Balance Sheet
R Aspinall and B Gregory
Response

1. J. Bateman et al.

Science

AAAS ANMNUAL MEETING

COVER

The 2014 AAAS Annual Meeting will take place 13 to 17 February
in Chicago, Illinois. The meeting’s theme—Meeting Global
Challenges: Discavery and Innovation—focuses on finding
sustainable solutions through inclusive, international,

and interdisciplinary efforts that are most useful to society

and enhance economic growth. The preliminary program

begins on page 486.

Images {clockwise from top left; all @iStack.com): pawel.gaul, deliormanti,
Sean_Warren, ekvals, JamesReillyWilson

BOOIKS ET AL

423 Life Atomic

A. N. M. Creager, reviewed by ). Rodin
424 Invasive Species

D. Simberloff, reviewed by M. Vild

POLICY FORUM
425  Biodiversity Risks from

Fossil Fuel Extraction
N. Butt et al.

PERSPECTIVES

427 Women, Fertility, and the Rise
of Madern Capitalism
A. Alesing

428 Natural Selection and Pain
Meet at a Sodium Channel
G. R. Lewin
> Research Article p. 441

429 Expanding the Scope of Fluorine Tags
far PET Imaging
L Zhu et al.

431 The New Core Paradox
B Olsen

432 Mucus Coat, a Dress Code for Tolerance
Y. Belkaid and ]. Grainger
== Research Article p. 447

432 Blooms Bite the Hand That Feeds Them
H. W. Paerl and T, G. Otten

SCIENCE PRIZE ESSAY

436 Radiation and Atomic Literacy
for Nonscientists
A Johnson

CONTENTS continued ==

page 416

page 424
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>> Science Podcast

Listen to stories on shaping liquids with
nanoparticles, eating scorpions with ease,
the first Americans, and more.

>> Find More Online

Check out Science Express, our podcast,
videos, daily news, our research journals, and
Science Careers at wwwisciencemag.org.
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CONTENTS

RESEARCH ARTICLES

440  Fine Tuning of Craniofacial Marphalogy
by Distant-Acting Enhancers
C. Attanasio et al.
Targeted deletion of individual craniofacial
enhancers from the mouse genome sculpts
facial shapes.
Research Article Summary; for full text;
hittp:idx.doi org/10.31 26/ cience. 1241006
== Video

441 Voltage-Gated Sodium Channel

in Grasshopper Mice Defends Against

Bark Scorpion Toxin

A. H. Rowe et al,

Grasshopper mice use the scorpion’s strength
against it—instead of inducing pain, scorpion
venom blocks pain.

= Perspective p. 428 Science Padcast; Video

Mucus Enhances Gut Homeostasis

and Oral Tolerance by Delivering
Immunaregulatory Signals

M. Shan et al.

Mucus not anly forms a physical barrier in the
intestine but also promotes immunological
tolerance of hacteria and foods.

= Perspective p. 432

447

REPORTS

453 Observation of Floquet-Bloch States on
the Surface of a Topological Insulator
¥, H. Wang et al.

Time- and angle-resolved photoemission
spectroscopy is used to observe coherent

coupling of light with electronic states.

From Few to Many: Observing

the Farmation of a Fermi Sea

One Atom at a Time

A N. Wenz et al.

Interactions in a one-dimensional few-atom
gas of *Li exhibit a fast convergence to the
limit of many particles.

457

460  Stabilizing Liquid Drops in
Naonequilibrium Shapes by the Interfacial
Jamming of Nanoparticles

M. Curi et al.

A self-assembling compaosite surfactamt

can be used to make stable droplets with
complex shapes,

=2~ Stience Podcast
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466

472

475

479

482

Mass-Independent Oxygen lsotopic
Partitioning During Gas-Phase

5i0, Formation

§. Chakraborty et al.

The earliest solids in the solar system may
have formed from a gas-phase reaction

of 5i0 and OH.

Strong Premelting Effect in the

Elastic Properties of hcp-Fe

Under Inner-Core Conditions

B. Martorell et al.

Elastic weakening of iron just before melting
explains variations in the seismic structure
of Earth’s inner core,

Atypical Combinations and
Scientific Impact

B. Uzzi etal.

Highly cited work is simultaneously
conventional and unconventional.

A Radical Intermediate in Tyrosine
Scission to the CO and CN- Ligands

of FeFe Hydrogenase

J. M. Kuchenreuther et al.

Electron paramagnetic resonance spectroscopy
eludidates a key step in the biosynthesis of
hydrogenase active site ligands,

Causes and Effects of N-Terminal
Codon Bias in Bacterial Genes

0. 8. Goodman et al.

The structure of the 5" ends of messenger
RNAs downstream of the start of protein
translation has a major effect on protein
expression,

2000 Years of Parallel Societies

in Stone Age Central Europe

R. Bollongino et al,

Genetic and isotopic evidence document
changes accurring in Europe during the
Nealithic era.

Changing Social Norm Compliance

with Noninvasive Brain Stimulation

C. C Ruffetal.

Right lateral prefrontal cortex activity alfects
sanction-based compliance with behavioral
norms in humans.
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Color-enhanced scanning electron micrograph of rust (iron oxide)
on painted sheet metal (width of image field: 41.3 micrometers).
When activated by a thin carbon layer doped with nitrogen
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The Innate Growth Bistability and Fitness
Landscapes of Antibiotic-Resistant Bacteria
1. B. Deris et al.

Identical bacteria can have low-level
resistance to low concentrations of drugs

that can flip subpopulations into dormancy.
Research Article Summary; for full text:

hitpedide. dol.org/10. 11265 cience. 1237435

Chelyabinsk Airburst, Damage Assessment,
Meteorite Recovery, and Characterization
0. P. Popova et al.

A detafled study of a recent asteroid impact
pravides an opportunity to calibrate the
damage caused by these rare events.

== Perspective p, 1051
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Nanoscale Fe,0,-Based Catalysts for
Selective Hydrogenation of Nitroarenes
to Anilines

R V. Jagadeesh et al.

An iron oxide catalyst selects nitro groups
for reduction in the presence of many other
sensitive chemical substituents.

Cobalt Precursors for High-Throughput
Discovery of Base Metal Asymmetric
Alkene Hydrogenation Catalysts

M. R. Friedfeld et al.

High=throughput screening furnishes
surprisingly effective cobalt catalysts
from versatile precursors.

Amine(imine)diphosphine Iron Catalysts
for'Asymmetric Transfer Hydrogenation
of Ketones and Imines

W. Zuo et al.

Ligand design based on mechanistic insight
enables highly efficient iron catalysis.

>= Perspective p, 1054

Imaging the Absolute Configuration

of a Chiral Epoxide in the Gas Phase

P Herwig et al.

Ultrafast electren stripping by a carbon foil
enables precise elucidation of molecular
geometries as the nuclei fly apart.

Regular Patterns in Frictional Resistance
of Ice-Stream Beds Seen by Surface

Data Inversion

0. V. Sergienko and R. C. A. Hindmarsh

Sheer stress between the ice and the
underlying bedrock of Pine Island and
Thwaites Glaciers is concentrated inte bands.

Hepatitis C Virus E2 Envelope Glycoprotein
Core Structure

L. Kang et al.

The structure of a key viral surface protein
provides insight for drug and vaccine
development.

27-Hydroxycholesterol Links
Hypercholesterolemia and

Breast Cancer Pathophysiology

E. R. Nelson et al,

The activity of a specific metabalite of
cholesteral may help explain why obesity
is a risk factor for breast cancer,

o= News story p, 1028
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Nonenzymatic Template-Directed RNA
Synthesis Inside Model Protocells

K. Adamala and ). W, Szostak

Citrate can act as a partial magnesium
chelator to facilitate the synthesis of RNA
within a protocell-like vesicle.

== News story p. 1032

Primate Transcript and Protein Expression
Levels Evolve Under Compensatory
Selection Pressures

Z. Khan et al.

In humans, chimpanzees, and macaques,
protein axpression levels evolve under stronger
evolutionary constraint than messenger

RNA levels.

== Perspective p. 1052

Phycobilisomes Supply Excitations

to Both Photosystems in a Megacomplex
in Cyanobacteria

H. Liv et al.

The organization of several protein complexes
involved in photosynthesis elucidates their
energy transfer mechanisms.

Long-Distance Integration of Nuclear
ERK Signaling Triggered by Activation

of a Few Dendritic Spines

S. Zhai et al. .

Induction of long-term potentiation in a few
dendritic spines signals to the nucleus to
activate transcription factors.

Neural Activity in Human Hippocampal
Formation Reveals the Spatial Context of
Retrieved Memories

I F Milfer et al,

Place cells in the human brain that fired at
an object’s location are reactivated during
spontaneous recall.

BTBD3 Controls Dendrite Orientation
Toward Active Axons in Mammalian
Neocortex

A. Matsui et al.

High-acuity sensery function may be achieved
by the tuning of subcellular polarity to
sources of high sensory activity.

Though They May Be Unaware, Newlyweds
Implicitly Know Whether Their Marriage
Will Be Satisfying

1. K. McNulty et al,

Relationship satisfaction is captured by
implicit measures of spousal attitudes,

== Science Padcast
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