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T.E. Huff, reviewed by S. H. AU
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B. Ptolemy, Director; reviewed by M. Shermer
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41 Economic Importance of Bats

in Agriculture
J. G. Boyles et al.

PERSPECTIVES
43 Danger, Microbes, and Homeostasis

B. P. Lazzaro and}. Raitt

44 Phosphatase Inhibition Delays
Translational Recovery
R. L. Wiseman and J. w. Kelly
»Report p. 91

47 An Innate Role for Il-17
M. Dominguez-Villar and D. A. Hafler
» Research Article p. 65

48 Impurities Enhance Semiconductor
Nanocrystal Performance
Y.C. Cao
» Report p. 77; Science Podcast

50 Retrospective: George Bugliarello
(1927-2011)
I. Juran and J. Falcocchio

REVIEW
53 Beyond Predictions: Biodiversity

Conservation in a Changing Climate
T.P. Dawson et al.

COVER
Adult sockeye salmon (weight -2.5 kg; length -60 em) migrating
to spawning grounds in the Adams River, British Columbia, Canada.
Sockeye salmon populations in the Fraser River, British Columbia,
are physiologically adapted to their specific upriver migration
conditions. In a Report on page 109; Eliason et at. suggest that
cardiac adaptations help protect one salmon population from
cardiac collapse at high temperatures.
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RESEARCH ARTICLES
60 The World's Technological Capacity

to Store, Communicate, and Compute
Information
M. Hilbert and P. Lopez
An inventory of the world's technological
capacity from 1986 to 2007 reveals the
evolution from analog to digital technologies.

65 Chronic Mucocutaneous Candidiasis
in Humans with Inborn Errors
of Interleukin-17 Immunity
A. Puel et al.
Chronic yeast infections in the absence of other
infections result from genetic deficiencies in
proinflammatory host responses.
»Perspective p. 47

REPORTS
69 PAMELAMeasurements of Cosmic-Ray

Proton and Helium Spectra
O. Adriani et al.
Satellite measurements challenge the current
understanding of cosmic-ray acceleration and
propagation in our Galaxy.

72 Spontaneous Ferroelectric Order
in a Bent-Core Smectic liquid Crystal
of Fluid Orthorhombic Layers
R. A. Reddy et al.
The ferroelectric properties of bent-core
liquid crystalline molecules emerge from
ordering within the smectic layers.

77 Heavily Doped Semiconductor
Nanocrystal Quantum Dots
D. Mocatta et al.
Impurities can be added into semiconductor
nanoparticles to control their electronic and
optical properties.
» Perspective p. 48; Science Podcast

81 Electrochemically Mediated Atom Transfer
Radical Polymerization

A. ]. D. Magenau et al.
The structure of a polymer can be fine-tuned
by rapidly starting and stopping its synthesis.

84 Thermochronometry Reveals Headward
Propagation of Erosion in an Alpine
Landscape
D. L. Shuster et al.
Glacial troughs in New Zealand mountains
developed by propagation of erosion
up valleys.

88 Microtomography of Partially Molten
Rocks: Three-Dimensional Melt Distribution
in Mantle Peridotite
W.Zhu et al.
As mantle rocks melt, an interconnected
network of liquid drives the ascent of
magma to the sea floor.

91 Selective Inhibition of a Regulatory
Subunit of Protein Phosphatase 1
Restores Proteostasis
P. Tsaytler et al.
Guanabenz, a small-molecule inhibitor,
protects cells from lethal accrual of misfolded
proteins in the endoplasmic reticulum.
» Perspective p. 44

94 Directional Switching of the Kinesin Cin8
Through Motor Coupling
]. Roostalu et al.
A molecular motor switches direction upon
interacting with individual microtubules
or anti parallel microtubules.

99 The C-Terminal Domain of
RNA Polymerase 1115 Modified
by Site-Specific Methylation
R. ]. Sims III et al.
The expression of small nuclear RNAs and
small nucleolar RNAs is regulated by
modification at a single arginine residue.

103 Perception of UV-B by the Arabidopsis
UVR8 Protei n
L. Rizzini et al.
A plant ultraviolet-B photoreceptor uses a
tryptophan-based chromophore.

106 Bacteria-Phage Antagonistic Coevolution
in Soil
P. Gomez and A. Buckling
Microcosm experiments show endless cycles
of host and parasite adaptation in near
natural populations.

109 Differences in Thermal Tolerance Among
Sockeye Salmon Populations
E. ]. Eliason et al.
Environmental conditions encountered during
migration shape cardiorespiratory physiology
in sockeye salmon.



SCiENCEXPRESS
www.sciencexpress.org

Saturn's Curiously Corrugated C Ring
M. M. Hedman et al.
lO.1126/science.1202238

The Impact of Comet Shoemaker-levy 9
Sends Ripples Through the Rings of Jupiter
M. R. 5hawalter et al.
Spacecraft observations show that Saturn's
and Jupiter's rings preserve records of recent
interplanetary debris collisions.
lO.1126/science.1202241

Topological Phase Transition and Texture
Inversion in a Tunable Topological Insulator
5.-Y. Xu et al.
Two types of bulk insulator are realized in the same
family of compounds through chemical doping.
lO.1126/science.1201607

Protein Tyrosine Kinase Wee1B Is Essential
for Metaphase II Exit in Mouse Oocytes
}. 5. Oh et al.
Cyclin degradation is not the only mechanism that
controls the exit of mouse oocytes from meiosis.
lO.1126/science.1199211

Proteoglycan-Specific Molecular Switch
for RPTPcr Clustering and Neuronal Extension
C. H. Coles et al.
One receptor binds two different types
of proteoglycan at the same site but with
divergent outcomes.
lO.1126/science.1200840

SCiENCENOW
www.sciencenow.org
Highlights From Our Daily News Coverage

Damping Down Fear With Cortisol
The stress hormone enhances therapy
to treat a phobia of heights.
http://scim.ag/less- fear

Sensing Organ Rejection
A new DNA test aims to detect when the body
rejects a transplanted organ.
http://scim.ag/organ -test

Spinning the Sun's Rays Into Fuel
Artificial leaf makes fuel production possible
wherever there's water.
http://scim.ag/sun-fuel

SCiENCESIGNALING
www.sciencesignaling.org
The Signal Transduction Knowledge Environment
29 March issue: http://scim.ag/ss29Mar2011

EDITORIAL GUIDE: Focus Issue-Rendering
Resistance Futile
E. M. Adler and N. R. Gough
Understanding the pathways that mediate drug
resistance is key to developing new cancer therapies.

RESEARCH ARTiClE: Amplification of the Driving
Oncogene, KRAS or BRAF, Underpins Acquired
Resistance to MEKltZ Inhibitors in Colorectal
Cancer Cells
A. 5. Little et al.

PERSPECTIVE: Resistance to MEK Inhibitors-
Should We Co-Target Upstream?
P. I. Poulikakos and D. B. 50lit
Amplification of an upstream kinase in a three-kinase
module confers resistance to cancer drugs that target
a downstream kinase.

RESEARCH ARTiClE: c-MYC Suppresses BIN1
to Release Poly(ADP-ribose) Polymerase 1-
A Mechanism by Which Cancer Cells Acquire
Cisplatin Resistance
5. Pyndiah et al.

PERSPECTIVE: MYC, PARP1, and
Chemoresistance-BIN There, Done That?
5. Ganesan
c-MYC promotes cisplatin resistance by enabling
the increased activity of a DNA repair enzyme.

RESEARCH ARTICLE: Global Phosphoproteomics
Reveals Crosstalk Between Bcr-Abl and Negative
Feedback Mechanisms Controlling Src Signaling
L. Rubbi et al.

PODCAST
T. G. Graeber and A. M. VanHook
Negative feedback fails to limit Src family kinase
activity in the presence of Bcr-Abl, an oncoprotein
that drives leukemia.

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

Experimental Error: Achieving Immortality
A. Ruben
How can we ensure that future students will read our
names when, many years from now, they open their
science textbooks on their iPad 15s?
http://scim.ag/jointhepa nth eo n

Slipping Humor Into Scientific Presentations
E. Pain
Humor can be an added bonus in scientific talks,
provided you know when and how to use it.
http://scim.ag/sli p ping hum or

SCiENCETRANSLATIONAL MEDICINE
www.scien cetra n slat i0na Im edi ci ne. 0 rg
Integrating Medicine and Science
30 March issue: http://scim.ag/stm033011

COMMENTARY: The Precompetitive Space-
Time to Move the Yardsticks
T. Norman et al.
A recent meeting of minds set into motion an
open-access initiative designed to achieve proof
of clinical mechanism for selected disease targets.

PERSPECTIVE: Human Pluripotent Stem Cells-
Decoding the NaiVe State
W Li and 5. Ding
Human stem cells exist in functionally distinct states
that must be deciphered before these versatile
reagents can be used to transform medicine.

RESEARCH ARTICLE: A MEK Inhibitor Abrogates
Myeloproliferative Disease in Kras Mutant Mice
N. Lyubynska et al.
Inhibiting the Raf/MEKIERKpathway reverses the
harmful effects of oncogenic Kras on hematopoietic
differentiation, suggesting a strategy for treating
myeloproliferative neoplasms ..

RESEARCH ARTICLE: Use of Mutant-Specific Ion
Channel Characteristics for Risk Stratification
of long QT Syndrome Patients
C. jons et al.
Mutations that slow the opening of potassium channels
in the heart can predict risk for long QTsyndrome, a
heart arrhythmia that can cause sudden death.

SCiENCEPODCAST
www.sciencemag.org/multimedia/podcast
Free Weekly Show
On the 1 AprilSdence Podcast: semiconductor
nanocrystals, nonhuman rights, your letters to
Sdence, and more.

SCIENCEINSIDER
news. sciencemag. orgl scie nce insider
Science Policy News and Analysis
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