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The lower hemisphere 01 a last-spinning Earth shown 2 hours
alter a giant impact. Colors denote the silicate mantles and
iron cores 01 Earth and the impactor. The debris evolves into a
Moon-Iorming disk composed primarily 01 material lrom Earth's
mantle, explaining the isotopic similarity between Earth and
the Moon. In this model, the last-spinning Earth is slowed by
an orbital resonance between the Moon and the Sun. See pages
1040, 1047, and 1052.

Image: Sarah T. Stewart

EDITORIAL

1009 Combating Hunger
M.S. 5waminathan

NEWS OF THE WEEK

1014 A roundup 01 the week's top stories

NEWS & ANALYSIS

1016 Genetic Influences on Disease
Remain Hidden

1017 DOE Shilts Money From
Research Grants to New Projects

1018 As Open Access Explodes, How to Tell
the Good From the Bad and the Ugly?

1019 Genome Study Helps Contain MRSA
Outbreak-And Breeds New Questions

NEWS FOCUS

1020 In Search 01 the Wild Chicken
From Farmyard lo the Lab
» Science Podcast

1025 Making Sense 01 a Senseless Act
Korea Tackles a Mushrooming Problem

LETTERS

1028 Barry Commoner' s Place in History
M. Egan

Climate Change-Induced Salinity
Threatens Health
p. Vineis and A. Khan

]ournals: Increase Revisions, Not Rejections
E. K. Bowers

» Report p. 1065

1029 CORRECTIONS AND CLARIFICATIONS

BOOKS ET AL.

1030 Spillover
D. Quammen, reviewed by D. G. 5treicker
and A. B. Pedersen

POLlCY FORUM

1031 The Contribution 01 Private Industry
to Agriculturallnnovation
K. Fuglie el al.

PERSPECTIVES

1033 A Golden Era 01 Nobellaureates
}. L. Goldstein and M.S. Brown

1034 Carbon Storage with Benelits
5. p. Sohi

1035 Can One Celllnfluence Cancer
Heterogeneity?
A. V. Krivtsov and 5. A. Armstrong

» Report p. 1080

1037 Imaging the Deep Earth
G. A. Prieto

» Report p. 1063

1038 Plant Gametes Do Fertilization with a Twist
W}.5nell
» Report p. 1093

1039 Algae Under Pressure and in Hot Water
p. E.5avage

1040 The Origin 01 the Moon
A. N. Halliday

» Research Artic/e p. 1047; Repon p. 1052

page 1020

CONTENTS continued »

page 1030

DEPARTMENTS

1006 This Week in Scíence
1010 Editors' Choice
1012 Scíence Stalf
1101 New Products
1102 Science Careers

www.scie.ncemag.org SCIENCE VOL 338 23 NOVEMBER 2012 1003



CONTENTS

page 1055

page 1076

1004

REVIEW
1042 The Protein-Folding Problem,

50 Years On
K. A. Dill and J. L. MacCallum
» Science Podcast

RESEARCH ARTICLE
1047 Making the Moon from a Fast-Spinning

Earth: A Giant Impact Followed by
Resonant Despinning
M. éuk and S. T. Stewart
Computer simulations show that a giant
impact on early Earth could lead to a Moon
with a composition similar to Earth's.
» Perspective p. 1040; Report p. 1052

REPORTS
1052 Forming a Moon with an Earth-like

Composition via a Giant Impact
R. M. Canup
Computer simulations show that a giant
impact on early Earth could lead to a Moon
with a composition similar to Earth's.
»Perspective p. 1040; Research Article p. 1047

1055 How Does Plant Cell Wall Nanoscale
Architecture Correlate with Enzymatic
Digestibility?
S. -Y. Ding et al.
Microscopy techniques uncover the distinct
mechanisms of different enzyme dasses in
breaking down cellulose for biofuels.

1060 Quantum-State Resolved Bimolecular
Collisions of Velocity-Controlled OH
with NO Radicals
M. Kirste el al.
Precise experiments on bimolecular collisions
show that simplifications rendering theory
tractable confer reasonable accuracy.

1063 Body-Wave Imaging of Earth's Mantle
Discontinuities from Ambient Seismic
Noise
P. Poli el al.
Correlated seismic waves reveal that the mantle
boundary at 410 kilometers is three times the
thickness of the deeper one at 660 kilometers.
»Perspective p. 1037; Science Podcast

1065 Flows of Research Manuscripts Among
Scientific ]ournals Reveal Hidden
Submission Patterns
V. Caleagno el al.
A large-scale study of biological manuscript
submission history reveals how authors
strategically submit their research.
» Letter by E. K. Bowers p. 1028

1069 SAICAR Stimulates Pyruvate Kinase
Isoform M2 and Pro motes Cancer Cell
Survival in Glucose-limited Conditions
K. E. Keller el al.
A metabolite is identified that may help
cancer cells coordinate their mode of energy
generation with nutrient conditions.

1072 The Legionello Effector RavZ Inhibits
Host Autophagy Through Irreversible
Atg8 Deconjugation
A. Choy el al.
An intracellular pathogen disrupts autophagy
by targeting an essential host protein on the
early autophagosome.

1076 Structural Basis of Transcription Initiation
Y. lhang el al.
The bacterial transcription initiation complex
preorganizes promoter DNA for nuclectíde
binding and RNA synthesis.

1080 Dedifferentiation of Neurons and
Astrocytes by Oncogenes Can Induce
Gliomas in Mice
D. Friedmann-Morvinski el al.
Murine brain tumors do not necessarily
originate from neural stem cells but can arise
from mature neurons and astrocytes.
» Perspective p. 1035

1085 A Global Pattern of Thermal Adaptation
in Marine Phytoplankton
M. K. Thomas el al.
Optimal growth rates for phytoplankton
correlate with local temperature and predict
movement toward the po les with warming.

1088 Decoding Human Cytomegalovirus
N. Stetn-Ginossar el al.
A closer look at the human cytomegalovirus
genome uncovers many new apen reading
frames.

1093 Egg Cell-Secreted ECl Triggers Sperm Cell
Activation During Double Fertilization
S. Sprunck el al.
The cysteine-rich proteins of Arabidopsis egg
and central cells enable fusion with just one
sperm each.
» Perspective p. 1038

1097 Content-Specific Fronto-Parietal
Synchronization During Visual
Working Memory
R. F. Salazar el al.
Short-term memories are represented by
large-scale patterns of synchronous activity
across the fronto-parietal network.

23 NOVEMBER 2012 VOL 338 SCIENCE www.sciencemag.org



SCIENCEONLlNE
SClENCEXPRESS
www.sciencexpress.org

Publication Ahead of Print

Crystal Structure of the Calcium
Release-Activated Calcium Channel Orai

x. Hou el al.
10.1l26/science.1228757

Organization of the Influenza
Virus Replication Machinery
A. Moeller el al.
10.1126/science.1227 270

The Structure of Native Influenza
Virion Ribonucleoproteins
R.Arranz el al.
10.1126/science.1228172

Visualizing the Influenza Genome
v.). Taoand W lheng
10.1126/science.1231588

The Spatial and Temporal Origin of Chandelier
Cells in Mouse Neocortex
H. Taniguchi el al.
10.1126/science:1227622

Phase Transformations and Metallization
of Magnesium Oxide at High Pressure
and Temperature
R. S. McWilliams el al.
10.1126/science .1229450

SCIENCENOW
www.sciencenow.org

Highlights From Our Daily News Coverage

Why Einstein Was a Genius
New photographs show unusual features
in the great physicist's brain.
http://scim.ag/Einstein_Genius

Rainforest Insects Hear Like Humans
Katydids may listen with their legs,
but their ears are almost humano
http://scim.ag/Katydids_Ears

¡; Bdelloids Surviving on Borrowed DNA
§ The secret to the rotifers' success may be
i their" genetic mosaic."
~ http://scim.ag/Genetic-Mosaic
oz«
w
u
m
~
o
~>-¡;;
~
ow
U
Z

~o«
~
8o
1:
U
Z
:>~
"z~
"~
u

SClENCESIGNALlNG
www.sciencesignaling.org
The Signal Transduction Knowledge Environment
20 November issue: http://scim.ag/ss112012

RESEARCH ARTICLE: Attractor landscape Analysis
Reveals Feedback loops in the pS3 Network that
Control the Cellular Response to DNA Damage -
M. Cboi et al.
State-space analysis of the p53 network identifies
a therapeutic strategy for treating cancer.

RESEARCH ARTIClE: Sumoylation Silences
Heterodimeric TASK Potassium Channels
Containing K2P1 Subunits in Cerebellar
Granule Neurons
L. D. Plant et al.
Potassium channels that respond to the anesthetic
halothane are electrically silent when sumoylated.

RESEARCH ARTIClE: GPRCSB Activates
Obesity-Associated Inflammatory Signaling
in Adipocytes
y. Kim el al.
Mice lacking an orphan G protein-coupled receptor
show reduced inflammatory signaling and obesity.

PERSPECTlVE: Sequential Conformational
Rearrangements Dictate the Dynamics
of Class C GPCR Activation
). R. Lane and M. Canals
Fluorescent probes reveal the roles of domain
rearrangement and dimerization in GPCR activation.

PODCAST
R.}. Lefkowitz and A. M. VanHook

ST NETWATCH:The Nobel Prize in Chemistry 2012
The Nobel Prize Committee honors work on the
structure and function of G protein-coupled receptors.

•• • • •

• • • ••
• •

SCIENCESIGNALlNG
Charting a deadly landscape.

SClENCECAREERS
www.sciencecareers.org/career_magazine

Free Career Resaurces far Scientists

http://scim.ag/SciCareers23November2012

Experimental Error: Does Scientific Research
Need a Purpose?
A. Ruben
Not all research is easily justified-but what do you
do when you can't even justify it to yourself?

Successful Careers: A Matter of Confidence
S. A. Holgate
Identifying and addressing confidence issues can
help early-career scientists make swifter progress.

SCIENCEPODCAST
www.sciencemag.org/multimedia/padcast

Free Weekly Shaw far 23 Navember 2012

listen to stories on ambient seismic noise,
50 years of protein folding, the origins
01 the chicken, and more.

SCIENCE (lSSN 0036-8075) is published weekly on Friday, except the last
week in December, by tbe American Association for the Advancement of
Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals Mail
postage (publication No. 484460) paid at Washington, DC, and additional mailing
ctñces. Copyright () 2012 by the American Assoctation for the Advancement of
Srience. The titte SCIENCE ís a registered trademark of the MAS. Domestic individual
membership and subscrtptícn (51 issues): $149 ($74 allocated to subscription).
Domestic institutional subscnptícn (51 issues): $990; Foreign postage extra: Mexico.
Caribbean (surtace mai\) $55; other countries (air asstst delivery) $85. First dass,
eirrnail, student. and emerítus retes on request. Canadian retes with GST avetleble
upon request. GST #1254 88122. Publications Mail Agreement Number 1069624.
Printed in the U.S.A.

Change of address: AlIow 4 weeks. giving old and new addresses and 8-digit account
number. Postmaster: Send change of address to AAAS, P.O. Box 96178, Washington,
DC 20090-6178. Single-copy sales: $10.00 current tssue. $15.00 back issue prepatd
inctudes surface postage; bulk retes on request. Authorization to photocopy
material for Internet or personal use under drcumstances not falling within the fair
use provisions of the Copyright Act is granted by AAAS to Iibraries and other users
registered with the Copyright Clearance Center (CCC) Transactional Reporting Service,
provided that $30.00 per articte is paid directly to cee, 222 Rosewood Drive, Danvers,
MA 01923. The tdentiñcatíon cede for Science is 0036-8075. Science ís indexed in the
Reoder's Guide to Periodicof Literature and in severat spedalized índexes.

l'AAAS
ADVANCING SCIENCE, SERVING SOCIETY

www.sciencemag.org SCIENCE VOL 338 23 NOVEMBER 2012 1005

SClENCETRANSLATIONAL MEDICINE
www.sciencetranslationalmedicine.arg

Integrating Medicine and Science

21 November issue: http://scim.ag/stm112112

FOCUS: Treating Epilepsy with a
light Potassium Diet
C. Bernard

RESEARCH ARTIClE: Optogenetic and Potassium
Channel Gene Therapy in a Rodent Model of Focal
Neocortical Epilepsy
R. C. Wyke5el al.
Light-activated gene therapy suppresses seizures
in a rodent model of epilepsy.

RESEARCH ARTIClE: Mesenchymal Stem Cells
Regulate Blood-Brain Barrier Integrity Through
TIMP3 Release After Traumatic Brain Injury
T.Menge el al.
TlMP3 mediates the beneficial effects of
mesenchymal stem cells on blood-brain
barrier integrity after brain injury.

RESEARCH ARTlClE: Modulation of Vigilance
in the Primary Hypersomnias by Endogenous
Enhancement of GABAA Receptors
D. A. Rye el al.
A cerebrospinal fluid component in excessively
sleepy people mimics the actions 01 sedatives.


