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Three possible phases of the kagome Heisenberg antiferromagnet,
a model of geometrically "frustrated" magnetism: the diamond-
pattern valence bond crystal (lower left), honeycomb valence
bond crystal (lower right), and quantum spin liquid (upper empty
wedge). Deviations of bond strengths from their average values are
shown by bond widths and colors (red, stronger; blue, weaker). The
simulations of Van et af. (p. 1173) show that the true ground-state
phase is the quantum spin liquid.
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in lo's Interior

Arsenic Instead of Phosphorus
K. K. Khurana et al.
Magnetic field measurements made near

F. Walfe-Simon et al. Jupiter's moon 10 strengthen the evidence
Evidence is offered for arsenate replacing for a magma ocean in its interior.
phosphate as a molecular building block »Perspective p. 1157
in a Mono lake, California, bacterium.
» News & Analysis story p. 1136; 1190 Diminishing Returns Epistasis Among
Editar's Note p. 1149 Beneficial Mutations Decelerates
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REPORTS H.-H. Chau et al.
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Quantum Hydrodynamic Solitons Mutations in an Evolving Bacterial
A. Amo et al. Population
Acondensed-matter system is used A. I. Khan et al.
to study superfluid dynamics. Interactions between genes reduce the

1170 Observing the Average Trajectories
benefits of a mutation and decrease the

page 1167 of Single Photons in a Two-Slit
rate of fitness gain during adaptation.

Interferometer
»Perspective p. 1160

S. Kocsis et al. 1196 Scaling Up Digital Circuit Computation
An experiment determined the trajectories with DNAStrand Displacement Cascades
of single photons through a two-slit L. Qian and E. Winfree
interferometer. Scalability and noise control are demonstrated

1173 Spin-liquid Ground State of the 5 = 1/2
in a molecular computer built of DNA.

Kagome Heisenberg Antiferromagnet
» Perspective p. 1156

S. Yanet al. 1202 Crystal Structure of the Maltose
Numerical calculations reveal that the true Transporter in a Pretranslocation
ground state of a frustrated two-dimensional Intermediate State
system is a gapped spin liquid. M. L. Oldham and j. Chen

1176 Two-Dimensional Mott-Hubbard Electrons An intermediate structure provides insight

in an Artificial Honeycomb Lattice into how a transport substrate allosterically

A. Singha et al. activates adenosine triphosphatase activity.

Acollective electron excitation displays 1206 Residue-Specific Vibrational Echoes

pages 1157 & 1186
an unusual dependence on applied Yield 3D Structures of a Transmembrane
magnetic field. Helix Dimer

1179 A Material with Electrically Tunable A. Remarina et al.

Strength and Flow Stress Vibrational spectroscopy coupled with isotopic
H.-J.Jin and j. Weissmiiller substitution can probe protein structure.

Changes in a layer of oxygen adsorbed 1210 Interaction Between Notch and Hit-a
onto nanoporous gold reversibly affect in Development and Survival
its mechanical properties. of Drosophila Blood Cells
» Perspective p. 1158 T.Mukherjee et al.

1183 Magnetosphere Sawtooth Oscillations ligand-independent Notch signaling
Induced by Ionospheric Outflow promotes blood cell survival during normal
O.J. Brambles et al. development and under hypoxic stress.

Numerical simulations show that a class 1214 Increased Structure and Active Learning
of magnetospheric disturbance can be Reduce the Achievement Gap in
generated by the outflow of ions from Introductory Biology
the ionosphere into the magnetosphere. D. C. Haak et al.

Afocus on problem-solving skills reduced
achievement gaps in university classes.
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Detection of Convective Downflows
in a Sunspot Penumbra
G. B. Scharmer et al.
Downflows detected near the edges of a sunspot's
outer filaments provide a missing piece for
convective models of sunspot motion.
lO.1126/science.1206429

Recombinant Origin of the Retrovirus XMRV
T. Papratka et al.
Analysis of the origin of XMRVsuggests that
links between the virus and human disease
are due to laboratory contamination.
lO.1126/science.1205292

No Evidence of Murine-Like Gammaretroviruses
in CFS Patients Previously Identified as
XMRV-Infected
K. Knox et al.
Chronic fatigue syndrome patients reported
previously to be XMRV-infected show no signs
of the virus in an independent evaluation.
lO.1126/science.1204963

Editorial Expression of Concern on
Lombardi et of. Report
B. Alberts

lO.1126/science.1208542

Coupled, Circumferential Motions of the
Cell Wall Synthesis Machinery and MreB
Filaments in B. subtiUs
E. C. Garner et al.
lO.1126/science.1203285

Processive Movement of MreB-Associated
Cell Wall Biosynthetic Complexes in Bacteria
]. Dominguez-Escobar et al.
Bacteria elongation involves moving synthetic
complexes around the cell wall.
lO.1126/science.1203466

Adult Neural Function Requires MeCP2
C. M. McGraw et al.
An epigenetic program regulated by MeCP2
needs to be maintained throughout life
for normal neurological function.
lO.1126/science.1206593

www.sciencenow.org
Highlights From Our Daily News Coverage

On the Fly, German Doctors Find Treatment
for Deadly E. coli Infections
But some question the evidence for efficacy.
http://scim.ag/ecoli-i nfecti ons

Satellite Imagery Uncovers Up to
17 Lost Egyptian Pyramids
Eyes in the sky spy buried archaeological treasures.
http://scim.ag/lost-pyramid s

Who Needs a Moon?
~w Earth-like extrasolar planets could be suitable

for life even if their rotation is not stabilized
'"~ by a large moon.
u http://scim.ag/no-moon
'"~
u

SClENCESIGNALING
www.sciencesignaling.org
The Signal Transduction Knowledge Environment
31 May issue: http://scim.ag/ss053111
RESEARCH ARTIClE: Reduction of Complex
Signaling Networks to a Representative Kernel
].-R. Kim et al.
An algorithmic approach enables the simplification
of complex signaling networks and identifies
potential therapeutic targets.

RESEARCH ARTiClE: Integration of Activating
and Inhibitory Receptor Signaling by Regulated
Phosphorylation of Vav1 in Immune Cells
S. Mesecke et al.
The extent of phosphorylation of a guanine
nucleotide exchange factor determines
the cytotoxicity of natural killer cells.

PERSPECTIVE: Cancer Cells Exploit the
Eph-Ephrin System to Promote Invasion
and Metastasis-Tales of Unwitting Partners
B. Wang et al.
Eph receptors and their ephrin ligands regulate
contact inhibition of locomotion and its evasion
in cancer cells.

SCIENCETRANSLATIONAL MEDICINE
www.sciencetranslationalmedicine.org
Integrating Medicine and Science
1 June issue: http://scim.ag/stm060111
RESEARCH ARTiClE: Rituximab Targets Podocytes
in Recurrent Focal Segmental Glomerulosclerosis
A. Fornoni et al.

PERSPECTIVE: Rituximab's New Therapeutic
Target-The Podocyte Actin Cytoskeleton
A. C. Chan
A well-characterized monoclonal antibody drug
imparts therapeutic benefit in kidney disease
through an off-target-mediated mechanism.

RESEARCH ARTICLE: A HIF-Regulated VHL-PTP1B-
Src Signaling Axis Identifies a Therapeutic
Target in Renal Cell Carcinoma
N. Suwaki et al.
Signaling through the VHl-PTP1B-Src pathway in
renal cell carcinomas may determine sensitivity to Src
inhibitors and provide a basis for treatment planning.

RESEARCH ARTICLE: MF59 Adjuvant Enhances
Diversity and Affinity of Antibody-Mediated
Immune Response to Pandemic Influenza
Vaccines
S. Khurana et al.
Adjuvant use improves the quality and quantity
of the immune response to pandemic influenza
vaccines.

SCIENCESIGNALING
Reducing network complexity.

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

Reinventing the Standard Model
of Science Presentations
S. Reed
A developmental biologist-turned-design expert
thinks there are better ways to present scientific
information.
http://scim.ag/presentationsl

Taken for Granted: Immigrants
and Entrepreneurship
B. L. Benderly
Recent research questions some popular estimates
of the role of the foreign-born in founding
high-tech companies.
http://scim.ag/tfg_ entrepreneu rs

SCIENCEPODCAST
www.sciencemag.org/multimedia/podcast
Free Weekly Show
On the 3 June Science Podcast: verifying dark matter
results, the pace of evolution, highly structured
biology courses, and more.

SCIENCEINSIDER
news. sci encemag. org/ sci e nce insi der
Science Policy News and Analysis
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