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Reaction of a eN radical with cyclohexane (ball-and-stick
structures in green-blue and green-black, respectively) in
dichloromethane solvent (space-filling representation).
Observations of this reaction on the time scale of picoseconds
reveal a wealth of information about the chemical mechanism
and shed light on how solvents widely used in chemical synthesis
influence reactions on a molecular scale. See page 1423.
Image: David R. Glowacki/School of Chemistry, University of Bristol



RESEARCH ARTICLES
1404 Atmospheric Pcoz Perturbations

Associated with the Central Atlantic
Magmatic Province
M. F. Schaller et al.
Emplacement of the Central Atlantic Magmatic
Province· 200 million years ago greatly
elevated atmospheric carbon dioxide
concentrations.

1409 CRYPTOCHROME Is a Blue-light Sensor
That Regulates Neuronal Firing Rate
K. ]. Fogle et al.
Neurons in the brain that boost the morning
response of the circadian rhythm are
themselves directly responsive to light.
» Perspective p. 1394

REPORTS
1414 Rapid and Extensive Surface Changes Near

Titan's Equator: Evidence of April Showers
E. P. Turtle et al.
The Cassini spacecraft detected signs
of recent methane rainfall on Titan's
arid equatorial surface.
» Perspective p. 1393

1417 Isotopic Evidence of Cr Partitioning
into Earth's Core
F. Moynier et al.
Chromium isotopes in meteorites reveal
Earth's accretion history.
»Perspective p. 1397

1420 Direct Observation of Continuous Electric
Dipole Rotation in Flux-Closure Domains
in Ferroelectric Pb(Zr,Ti)03
C. -L. jia et al.
Domains can be stabilized in a thin
ferroelectric material through the
continuous rotation of the dipoles.

1423 Vibrationally Quantum-State-Specific
Reaction Dynamics of H Atom Abstraction
by CN Radical in Solution
S.]. Greaves et al.
Molecular vibrations in a solution-phase
reaction are detected at a level of detail
rivaling that of gas-phase studies.
» Perspective p. 1398

1426 Regeneration of Ammonia Borane Spent
Fuel by Direct Reaction with Hydrazine
and liquid Ammonia
A. D. Sutton et al.
A method to regenerate lightweight,
hydrogen-rich ammonia borane improves
its prospects as a vehicular fuel source.
» Science Podcast

1429 Dynamic Control of ChiralSpace
in a Catalytic Asymmetric Reaction
Using a Molecular Motor

j. Wang and 8. L. Feringa
Photoisomerization of a molecular catalyst
changes its conformation and switches the
chirality of its reaction product.
» Perspective p. 1395

1433 Second-Order Selection for Evolvability
in a large Escherichia coli Population
R. j. Woods et al.
Descendants of bacterial lineages that
retained adaptation potential outcompeted
competitors of higher fitness.
» Science Podcast

1436 Independent and Parallel Recruitment
of Preexisting Mechanisms Underlying
C4 Photosynthesis
N. j. Brown et al.
Recurrent evolution of C. photosynthesis is
due to conserved regulatory sequences that
localize photosynthetic enzymes.

1439 Cardiac Myosin Activation: A Potential
Therapeutic Approach for Systolic
Heart Failure
F. I. Malik et al.
A small molecule improves cardiac function
by accelerating the transition of myosin
into a force-producing state.
» Perspective p. 1392

1443 Reversal of Interlaminar Signal B~tween
Sensory and Memory Processing in
Monkey Temporal Cortex
D. Takeuchi et al.
Feed-forward signals flowing across cortical
layers during sensory coding reverse direction
during memory retrieval.

1447 A Brief Social-Belonging Intervention
Improves Academic and Health Outcomes
of Minority Students
G. M. Walton and G. L. Cohen
Reducing feelings of social exclusion
yields lasting improvements in academic
performance and health in college students.

1451 Direct Interaction of RNA Polymerase II
and Mediator Required for Transcription
in Vivo
]. Soutourina et al.
A direct functional contact of RNA polymerase
II with Mediator activates transcription
in eukaryotes.



SCiENCEXPRESS
www.sciencexpress.org

The Hot Summer of 2010: Redrawing
the Temperature Record Map of Europe
D. Barriopedro et al.
large parts of Eastern Europe experienced
exceptional warmth during the summer of 2010.
10.1126/science.1201224

Kepler-Detected Gravity-Mode Period Spacings
in a Red Giant Star
P. G. Beck et al.
Asteroseismic observations with the Kepler satellite
probed the deep interior of an evolved star.
lO.1126/science.1201939

A Radically Different Mechanism for
5-Ade nosylmethi 0ni ne-D epe ndent
Methyltransferases
r. L. Grove et al.
Methylation of the bacterial ribosome by
two methyltransferases proceeds by an
unusual radical mechanism.
lO.1126/science.1200877

Glutamate Receptor-like Genes Form Ca2+

Channels in Pollen Tubes and Are Regulated
by Pistil D-Serine
E. Michard et al.
Amino acid modulation of Ca'+ signaling guides
growth of plant pollen tubes.
lO.1126/science.1201101

Mammalian Genes Are Transcribed with
Widely Different Bursting Kinetics
D. M. Suter et al.
Real-time monitoring of gene expression reveals
transcription kinetics of mammalian genes.
lO.1l26/science.1198817

TECHNICALCOMMENTS

Comment on "Does the Hydrated Electron
Occupy a Cavity?"
L. Turi and A. Madarasz
Full text at www.sciencemag.org/cgi/contentl
futt/331/6023/1387-c

Comment on "Does the Hydrated Electron
Occupy a Cavity?"
L. D. Jacobson and}. M. Herbert
Full text at www.sciencemag.org/cgi/content!
fuIU331/6023/1387-d

Response to Comments on "Does the
Hydrated Electron Occupy a Cavity?"
R. E. Larsen et a l.
Full text at www.sciencemag.org/cgilcontent!
fuIU331/6023/1387-e

www.sciencenow.org
Highlights From Our Daily News Coverage

Getting to the Guts of Malnutrition
Gut bacteria may be an important factor
in the response to starvation.
http://sdm .ag/g ut -nutrition

Microbes Give Mice Intestinal Fortitude
Gut bacteria help mice survive potentially
lethal infections.
http://sd m .ag/g ut-resist

Brain Scanner as Accessory
A new PET imager can scan rats' brains
while they run around.
http://sd m.ag/RatCAP

SCiENCESIGNALING
www.sciencesignaling.org
The Signal Transduction Knowledge Environment
15 March issue: http://scim.ag/ss031511

RESEARCH ARTICLE: LRP6 Mediates cAMP
Generation by G Protein-Coupled Receptors
by Regulating the Membrane Targeting of Gas
M. Wan etal.
The receptor lRP6 associates Ga, to promote
cAMP signaling by various GPCRs.

RESEARCH RESOURCE: Engineering the
ABA Plant Stress Pathway for Regulation
of Induced Proximity
F.-5. Liang et al.

PERSPECTIVE: Inducible Gene Expression
in Mammals-Plants Add to the Menu
S. R. Cutler
The plant abscisic add signaling components
can be leveraged to inducibly control protein
interactions in mammals.

RESEARCH RESOURCE: System-Wide
Temporal Characterization of the Proteome
and Phosphoproteome of Human Embryonic
Stem Cell Differentiation
K. r. G. Rigbalt et al.
Dynamic phosphorylation during stem cell
differentiation may control recruitment of
DNA methyltransferases to silence genes
that maintain pluripotency.

PODCAST
C. Mantell and A. M. VanHaak
A protein required for light sensation also
plays a role in thermosensing in the fruit fly.

SCiENCECAREERS
www.sciencecareers.org/career_magazine
Free Career Resources for Scientists

Tooling Up: Making the Cut in 2011
D. Jensen
In a job market where even entry-level jobs
are going to people with industry experience,
how can you compete?
http://sci m .ag/tooli ngup2 0 11

Hunting Ghosts
S. Gaidas
An industry spokesperson claims the ghostwriting
problem is fixed, but critics of the practice disagree.
http://sci m .ag/h unti ngghosts

SCiENCETRANSLATIONAL MEDICINE
www.sciencetra ns Iati on a Imed ici ne. org
Integrating Medicine and Science
16 March issue: http://scim.ag/stm031611

COMMENTARY: How Inclusion of Genetic
Counselors on the Research Team
Can Benefit Translational Science
H. Zierhut and}. Austin
Genetic counselors could help recruit study
participants and bring a more clinical focus
to translational studies.

RESEARCH ARTICLE: CD40 Pathway Activation
Status Predicts Response to CD40 Therapy
in Diffuse Large B Cell Lymphoma
B. Buringtan et al.
A lS-gene expression signature predicts whether a
patient with non-Hodgkin's lymphoma will respond
to dacetuzumab, a therapeutic antibody.

RESEARCH ARTICLE:~-Arrestin Deficiency Protects
Against Pulmonary Fibrosis in Mice and Prevents
Fibroblast Invasion of Extracellular Matrix
A. K. Lovgren et al.
The signaling molecule ~-arrestin is required
for the fibroblast invasion of extracellular matrix
and thus for the development of pulmonary fibrosis.

RESEARCH ARTICLE: The L'.lJF508 Mutation
Causes CFTR Misprocessing and Cystic
Fibrosis-Like Disease in Pigs
L. S. Ostedgaard et al.
A common mutation in human cystic fibrosis,
CFTR-llDFS08, results in misprocessed CFTRand
a cystic fibrosis-like clinical phenotype in pigs.

SCiENCEPODCAST
www.sciencemag.org/multimedia/podcast
Free Weekly Show
On the 18 March Science Podcast: Sendai earthquake,
fitness versus flexibility in evolution, refueling
fuel cells, and more.

SCiENCEINSIDER
news.scien cem ag. orgl sci en ce ins ider
Science Policy News and Analysis
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