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R. ]. Tarpley
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R. Chen
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C. Mitcham and R. Snieder
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139 MaddAddam
M. Atwood, reviewed by M. A, Goldman
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€. Kennel and A. Dressler

PERSPECTIVES
142 A Pardon for the Dingo
R. G. Roberts

== Review p, 151

143  Bacterial Vesicles in the Ocean
D. Scanlan
=> Repart p. 183

144  Enabling Optical Analog Computing
with Metamaterials
A. Sitvola
> Repart p. 160

146 Young Neurons Sever Ties
to the Parental Niche
S, Tozer and X, Marin
=] erp.-)ff . 200
147  Can Cancer Trigger Autoimmunity?

M. W. L Teng and M. ). Smyth
== Research Article p. 152

148 Glimpsing Eruptions on Europa
1. R. Spencer
== Report p. 171
150  Retrospective: Nelson R. Mandela
(1918-2013)
5. 5. A. Kartm

REVIEW

151  Status and Ecological Effects of the
World's Largest Carnivores
W, J. Ripple et al.
Review Summary; for full text:
hitp:#dx.doi.org/10.1126/4cience. 1241484
== Perspective p. 142
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Confocal light microscopy image of a lateral root emerging from
the main root (width: ~130 ta 150 micrometers) of a young
Arabidapsis thaliana plant (green, nucles; red, cell walls).
Lateral roots initiate deep within the primary ("mother”) root.
Their emergence from the mother reot is a highly regulated
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This week's show features the abundance and
diversity of bacterial vesicles in the world’s
aceans and a roundup of stories from our daily
news site.

>> 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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process requiring adjacent cells to shrink and make way for the
developing lateral root. See page 178.

Image: Dr. John Runions/Science Source
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RESEARCH ARTICLE 178

152

Association of the Autoimmune Disease
Scleroderma with an Immunelogic

Response to Cancer

C. G. Joseph et al.

The immune system’s response to a mutant

protein produced by an incipient cancer may

help to explain an autoimmune disease. 183
=> Perspective p. 147

REPORTS
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167

171

174

Giant Spin Oscillations in an

Ultracold Fermi Sea

] 5. Krauser et al. 186
Leng-lived oscillations of the internal state

of a trapped fermionic potassium-40 gas

occur within a single spatial mode.

Performing Mathematical Operations

with Metamaterials

A. Silvar et al,

An approach is described whereby 189
metamaterials can be designed to perform

a suite of mathematical functions.

== Perspactive p. 144

Heteroepitaxial Growth of Two-Dimensional
Hexagonal Boron Nitride Templated by

Graphene Edges

L. Liu et al. 193
The orientation of a growing boron nitride

film is determined by its graphene template

and not the underlying substrate.

Self-Accelerating CO Sorption in a

Soft Nanoporous Crystal

H. Sato et al:! 197
A soft nanoperous crystalline solid exhibits
self-accelerating, selective carbon monoxide
adsorption.

Transient Water Vapor at Europa’s

South Pole 200
L. Roth et al,

Hubbie Space Telescope images of Jupiter’s

maon Europa reveal emission consistent

with transient water vapor plumes.

== Perspective p. 148

Strong Sensitivity of Pine Island Ice-Shelf

Melting to Climatic Variability

P Dutrieus et al. 204
Colder surface ocean waters decreased

the rate of melting under the Pine Island

Glacier ice shelf in 2012,

A Spatial Accommodation by Neighboring
Cells Is Required for Organ Initiation

in Arabidopsis

J. E. M. Vermeer et al.

Localized disruption of surrounding plant
cell walls paves the way for lateral root
development.

Bacterial Vesicles in Marine Ecosystems
S. ). Biller et al.

The abundant marine cyanobacterium
Prochlorococcus sheds membrane vesicles
that may contribute to carbon budgets.
= Perspeclive p. 143; Science Padrast

Pragenitor Outgrowth from the Niche
in Drosophila Trachea Is Guided by FGF
from Decaying Branches

F Chen and M. A. Krasnow

Pragenitor cells in flies form new trachea
by following an embryonic inducer
reactivated in decaying branches.

Mutational Analysis Reveals the Origin
and Therapy-Driven Evolution of Recurrent
Glioma

B. E. Johnson et al.

Primary brain tumors and their recurrences
can exhibit vastly different mutational
profiles.

Single-Cell RNA-Seq Reveals Dynamic,
Random Moneallelic Gene Expression

in Mammalian Cells

1. Deng et al.

|Illfl!pEl1L|E1l1 allelic transcription generates
fluctuations in the single-cell transcriptome.

Modular Organization of Axial
Micracircuits in Zebrafish

M. W. Bagnall and D. L. Mclean
Larval zebrafish show more refined
musculature control than expected.

Apical Abscission Alters Cell Polarity
and Dismantles the Primary Cilium
During Neurogenesis

R. M. Das and K. G. Storey

During vertebrate neuronal development,
the apical membrane is shed, allowing
further differentiation.

== Perspective p, 146

Internalization of Salmonella by
Macrophages Induces Formation

of Nonreplicating Persisters

5. Helaine et al,

Upon internalization, intracellular Salmonella
choose between replication or a form of
quiescence known as persistence,
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The Genome of the Ctenophore
Mnemiopsis leidyi and Its Implications
for Cell Type Evolution

J. F Ryan et al.

Analysis of the genome of the sea walnut
reveals insights into the early evolution of
the animal kingdom.

Research Article Summary; for full text:
hitp:dfdx.doi.org/10,1126/5cience. 1242592
== Perspective p. 1327

The Hidden Geometry of Complex,
Network-Driven Contagion Phenomena
D. Brockmenn and D, Helbing

A model based an effective rather than
geagraphical distance can reveal the origin,
timing, and likely spread of epidemics,
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M. . Barlow et al.

Phosphorus in the Young Supernova
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B-C. Koo et al.

Spectroscopic abservations of the remains
of stellar explosions confirm that argon-36
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Nondestructive Detection of an

Optical Photon

A Ref'semgfl al.

An atom in a cavity can be used for the
nondestructive detection of optical photons.

Effect of Collective Molecular
Reorientations on Brownian Motion

of Colloids in Nematic Liquid Crystal

T Turiv et al.

Colloidal particles in a nematic liquid crystal
experience anomalous and anisotropic
Brownian motion,
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an 0-0 Bond Exceeding 1.9 A

K. N. Crabtree et al.

Spectroscopy reveals an isomer of nitrous acid
previously considered tuo unstable to obsarve,

Erythropoietin Derived by

Chemical Synthesis

P Wang et al.

Chemical synthesis of a glycoprotein hormone
provides a sample uniformly substituted with
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>> Perspective p. 1332

The Missing Mountain Water:

Slower Westerlies Decrease Orographic
Enhancement in the Pacific Northwest USA
C H. Luce et al.

Weakening westerly winds since 1950 have
decreased streamflows across the Pacilic
Northwest United States.
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Long-Term Dynamics of Adaptation

in Asexual Populations

M. J. Wiser et al.

Even in a constant environment, over 50,000
generations, evolutionary fitness continues
to increase in bacterial cultures.

Exonic Transcription Factor Binding Directs
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A, B. Stergachis et al.

Transcription factor binding within
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Cryptic Variation in Morphological
Evolution: HSP90 as a Capacitor

for Loss of Eyes in Cavefish

N. Rahner et al,

Preexisting but “hidden" variations in eye
size provide a substrate for natural selection
in fish reared in the dark.

== News story p. 1304

Progressive Specification Rather than
Intercalation of Segments During Limb
Regeneration

K. Roensch et al.

Salamanders regenerate limh segments using
the same molecular hierarchy observed in
development.

EMRE Is an Essential Component of the
Mitochondrial Calcium Uniporter Complex
Y. Sancak et al.

A final but essential protein component
involved in maintaining mitochondrial
calcium levels is discovered.

Direct and Reversible Hydrogenation

of €O, to Formate by a Bacterial

Carbon Dioxide Reductase

K. Schuchmann and V. Miiller

Enzymes from anaerobic bacteria can catalyze
the storage of hydrogen in the form of formic
acid.
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Resistance and Species-Specific Drug
Action in Schistosome Parasites

C L. L Vaolentim et al.

Mutations in a distinctive sulfotransferase
are responsible for oxamniquine resistance
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Fear Learning Enhances Neural Responses
to Threat-Predictive Sensory Stimuli

M. D. Kass et al.

The response of mouse olfactory sensory
neurons was selectively increased when

an odor was linked to discomfort.
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R. E. Arvidson et al.
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at Yellowknife Bay, Gale Crater, Mars
). Pt Grotzinger et al.
Mineralogy of a Mudstone at Yellowknife

Bay, Gale Crater, Mars
D. T. Vaniman el al.

Elemental Geochemistry of Sedimentary
Racks at Yellowknife Bay, Gale Crater, Mars
5. M. Mclennan et al,

Volatile and Organic Compositions of
Sedimentary Rocks in Yellowknife Bay,
Gale Crater, Mars

0. W. Ming et al.

Mars’ Surface Radiation Environment
Measured with the Mars Science
Laboratory's Curiosity Rover

D. M. Hassler et al.

In Situ Radiometric and Exposure Age
Dating of the Martian Surface

K. A. Farley et al.
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Listen to stories on the genome of a
transmissible tumor, an update from
Opportunity on Mars, 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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Eroded landscape of Yellowknife Bay, Gale crater on Mars,

Sheepbed mudstone is seen in the foreground, ~4 meters distant
from the Curiosity rover camera that took the photo; Gillespie
sandstone is in the middle field. The foothills of Mt. Sharp (upper
left), ~20 kilometers distant, are Curiosity's ultimate destination.
Exploration of this region by the Curiosity rover offers evidence of an
ancient, potentially habitable environment. See the special section
beginning on page 386 and at www.sciencemag .orgfextrafcuriosity.

Image: NASAAPL-Caltech/Malin Space Science Systems
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376 Hiding in Plain View—an Ancient Dag
in the Modern World
H. G. Parker and E. A, Ostrander
> Report p, 437

378  Making the H-Cluster from Scratch
C. ] Pickett
== Report p. 424

279 Climate Effects of Aerosul-Cloud Interactions
D, Rosenfeld et al.

3a1  Extraordinary Color Vision
M. E Land and D. Osorio
== Report p, 411

382 Lifting the Fog of Complexity
0. K. Morr
>> Reports pp. 390 and 393

383 The Fiery Side of HIV-Induced
T Cell Death
G. 0, Gaiha and A, L. Brass
=> Report p. 428

REVIEW

385 A Paleogenomic Perspective on Evalution
and Gene Function: New Insights from
Ancient DNA
B. Shapire and M. Hojreiter
Review Summary; for full téxt:
htltpiidy. doi,org/10.1126/5cience. 1236573
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390 | Charge Order Driven by Fermi-Arc
Instability in Bi,Sr,_La,Cu0,

R. Comlrhet al,

Ubiquitous Interplay Between Charge
Ordering and High-Temperature
Superconductivity in Cuprates

E. H. da Silva Neto et al,

Surface and bulk measurements in
bismuth-based cuprates agree and indicate
a short-range charge order.

=0 Perspective p. 382

393

396 Imaging Dynamics on the F + H,0 — HF
+ OH Potential Energy Surfaces from Wells
to Barriers

R Ofta et al.

A reaction is studied in fine detail by electron
removal from a charged precursor to unveil
and track a neutral intermediate.

399 Strong Ground Motion Prediction Using
Virtual Earthquakes
M. A Denofle et al.
Ambient seismic noise helps predict the
ground motion associated with future large
earthquakes.
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Increased Dust Deposition in the Pacific
Southern Ocean During Glacial Periods

F. Lamy et al.

A million-year-long marine sedimentary
record of dust supply te the Pacific Southern
Ocean reflects global climate.

A Peptide Hormone and Its Receptor
Protein Kinase Regulate Plant Cell
Expansion

M. Haruta et al.

Asignaling system important in the
regulation of plant cell size during
development is identitied,

A Different Form of Color Vision

in Mantis Shrimp

H, H. Thoen et al.

Stomatopods use multiple photoreceptors
to allow rapid color recagnition rather than
color discrimination,

== Perspective p. 381

Risky Ripples Allow Bats and Frogs

to Eavesdrop on a Multisensory

Sexual Display

W, Halfwerk et al.

Calling frogs incidentally produce water
ripples that are targeted by rival males and
frog-eating bats.

Endothelial Cell-Derived Angiopoietin-2
Controls Liver Regeneration as a
Spatiotemporal Rheostat

. Hu et al.

Endothelial cells control liver regeneration
through paracrine hepatotropic and autocrine
endotheliotropic mechanisms.

Single B-Actin mRNA Detection in Neurons
Reveals a Mechanism for Regulating Its
Translatability

A. R. Buxbaum et al,

Imaging of [J-actin messenger RNA (mRNA) in
neurons reveals transient alteration of mRNA
availability during synaptic plasticity,

428

432

Visualization of Dynamics of Single 437

Endogenous mRNA Labeled in Live Mouse
M. Y. Park ct al.

A transgenic mouse with fluorescently
labeled endogenous [§-actin mRNA permits
single-molecule analysis in live cells.

== Perspective p, 375

The HydG Enzyme Generates an
Fe(CO),(CN) Synthon in Assembly of the
FeFe Hydrogenase H-Cluster

1. M. Kuchenreuther et al.

Vibrational spectroscopy traces the origin of
carban monoxide and cyanide ligands in the
active site of di-iron hydrogenase enzymes.
== Perspective p. 378
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IFI16 DNA Sensor Is Required for Death
of Lymphoid CD4 T Cells Abortively
Infected with HIV

K. M. Manroe el al,

The intracellular sensor that triggers the
death of human lymphoid CDA T cells
abortively infected with HIV is identified.
== Perspective p. 383

Adaptation of Innate Lymphoid Cells to a
Micronutrient Deficiency Promotes Type 2
Barrier Immunity

5. P Spencer el al.

Vitamin A deficiency alters the balance of
innate immune cells in the gut, promoting
resistance to nematode infection,

Transmissable Dog Cancer Genome
Reveals the Origin and History of an
Ancient Cell Lineage

E. P, Murchison et al,

An unusual tumor in dogs arose more than
10,000 years ago, and despite a huge
mutational burden, its genome has remained
stable.

== Perspective p. 376; Science Podcast
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