


SPECIAL SECTION

Galaxy Evolution
INTRODUCTION

169 A Universe of Galaxies

NEWS

170 Milky Way Researchers'
Home Away From Home

173 Galaxy Zoo Volunteers Share
Pain and Glory of Research

EDITORIAL

136 A Threat to Medical Innovation
Michael Rasbash

NEWS OF THE WEEK

140 A roundup of the week's top stories

NEWS & ANALYSIS

143 Once on 'Fast Track,'
Avastin Now Derailed

144 Foreign Researchers Begin
to Make Their Mark

145 Unseen World of Clinical Trials
Emerges From U.S. Database

146 Cash Advance, New Approach
Aim to Relaunch Biosphere 2

147 DARPA Offers $30 Million to
lump-Start Cellular Factories

PERSPECTIVE

176 Galactic Paleontology
E. Tolstoy

REVIEWS

178 The Cosmic History of Star Formation
]. S. Dunlop

182 The Coevolution of Galaxies
and Supermassive Black Holes:
A local Perspective
T.M. Heckman and G. Kauffmann

148 NUCLEAR WASTE
Waste Panel Expected to
Back Interim Storage
» Science Padcast

150 light at the End of the Radwaste Disposal
Tunnel Could Be Real

153 Picking Up the Pieces at
Ravaged Tohoku University
Facilities Plot Research Revival

LETIERS

156 Seeds of Change for Restoration Ecology
R. Aerts and o. Hannay

Manufacturing Decline Yields
Drug Shortages
p. Connelly and B. P. Quinn

NSF's Struggle to Articulate Relevance
R. Frodeman and}. B. Holbrook
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COVER
Composite image of the Sombrero galaxy captured by
the Hubble Space Telescope in 2003. like the Milky Way,
the Sombrero is a spiral galaxy with a central stellar bulge
and a thin disk containing spiral arms of newly formed stars.
The special section beginning on page 169 examines the ways
in which galaxies change over time.
Image: NASA and The Hubble Heritage Team (Space Telescope Science
Institute/Association of Universities for Research in Astronomy)
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BREVIA 213
186 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.

216
RESEARCH ARTICLES
187 Glycolytic Oscillations and limits

on Robust Efficiency
F. A. Chandra et al.
Gylcolytic oscillations in yeast are a
by-product of a trade-off between robustness
and efficiency.

192 The Onset of Turbulence in Pipe Flow 218
K. Avila et al.
The lifetimes of injected jet puffs are used to
determine the critical point at which turbulent
pipe flow is sustained.
» Perspective p. 165

REPORTS 222
196 Frequency Metrology in Quantum

Degenerate Helium: Direct Measurement
of the 2 3S, -7 2 'So Transition
R. van Rooij et al. 225
Measurement of an extremely weak
spectroscopic transition in helium hones
fundamental atomic theories.
» Perspective p. 164

199 An Extremely luminous Panchromatic
Outburst from the Nucleus of a 228
Distant Galaxy
A.}. Levan et al.

203 A Possible Relativistic Jetted Outburst
from a Massive Black Hole Fed by a
Tidally Disrupted Star
}. S. Bloom et al. 233
A recent bright emission observed by the Swift
satellite is due to the sudden accretion of a
star onto a massive black hole.

206 Observation of Transient
Structural-Transformation Dynamics
in a CUzSNanorod
H. Zheng et al. 238
Structural fluctuations between two
equilibrium phases are observed in
copper sulfide nanopartides.

209 Palladium-Catalyzed Aerobic
Dehydrogenation of Substituted
Cyclohexanones to Phenols
y. Izawa et al.
Phenol derivatives are prepared from
nonaromatic ring compounds that can
bear a wide variety of substitutents.

High Pre-Eruptive Water Contents
Preserved in lunar Melt Inclusions
E. H. Hauri et al.
Primitive magmatic melt inclusions from
the Moon contain as much water as some
terrestrial mid-ocean ridge magmas.
Running with the Red Queen:
Host-Parasite Coevolution Selects
for Biparental Sex
L. T.Morran et al.
Outcrossing provides better survival than
self-fertilization during coevolution
between a host.and its parasite.
» Perspective p. 166

Isolation of Single Human Hematopoietic
Stem Cells Capable of long-Term
Multilineage Engraftment
F. Notta et al.
Proteins are identified that underlie the early
commitment steps of human hematopoietic
stem cell differentiation.
Coupled, Circumferential Motions of the
Cell Wall Synthesis Machinery and MreB
Filaments in B. subtilis
E. C. Garner et al.

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

Phosphorylation of the Autophagy
Receptor Optineurin Restricts Salmonella
Growth
P. Wild et al.
Phosphorylation of an autophagy receptor
restricts pathogenic cytosolic bacterial growth.

Adipose Triglyceride lipase Contributes to
Cancer-Associated Cachexia
s. K. Das et al.
Ablation of a gene controlling fat breakdown
can protect mice from cancer-associated
uncontrolled loss of fat and musde.
» Perspective p. 163

A Pericyte Origin of Spinal Cord Scar
Tissue
C. Goritz et al.
Scars formed in response to damage to the
central nervous system show unexpected
complexity.
» Science Podcost



SCiENCEXPRESS
www.sciencexpress.org

Herschel Detects a Massive Dust Reservoir
in Supernova 1987A
M. Matsuura et at.
The large amount of dust produced by this
supernova may help explain the dust observed
in young galaxies.
10.1126/science.1205983

CRASY: Mass- or Electron-Correlated
Rotational Alignment Spectroscopy
C. Schroter et at.
A technique merging rotational spectroscopy with
mass spectrometry facilitates analysis of a complex
isotopic mixture.
10.1126/science.12043 52

A Highly Conserved Neutralizing Epitope
on Group 2 Influenza A Viruses
D. C. Ekiert et al.
An antibody against a conserved epitope broadly
neutralizes group 2 influenza viruses.
10.1126/science.1204839
» Science Podcast

Schema-Dependent Gene Activation
and Memory Encoding in Neocortex
D. Tse et al.
New hippocampal-dependent learning is in
parallel consolidated with existing memories
in the neocortex.
10.1126/science.120527 4

Drosophila Sex lethal Gene Initiates Female
Development in Germline Progenitors
K. Hashiyama et al.
Primordial germ cells are directed toward
oogenesis even before they migrate to the
gonads of the fruit fly.
10.1126/science.1208146
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o:;; Magnetic Nanoparticles Fry Tumors
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§ http://scim.ag/_hyperthermia

5 Long-Dead Cane Toads Continue
i5 to Haunt Australian Wildlife
~ Road-kill "toad jerky" is highly toxic,
~ even after months in the Sun.
~ http://scim.ag/cane-toadso
~ Chimps Are Good listeners, Too
~ like humans, chimps can pick out meaning
2 even when the sounds of words are distorted,
~ suggesting yet again that human language
~ has roots in other species.
~ http://scim.ag/chimp-listen
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High Value and Long life-Double Jeopardy
for Tunas and Billfishes
B. B. Collette et al.
10.112 6/science.1208 730

SCfENCESIGNALING
www.sciencesignaling.org
The Signal Transduction Knowledge Environment
5 July issue: http://scim.ag/ss070511

RESEARCH ARTiClE: Sequential Phosphorylation
of Smoothened Transduces Graded Hedgehog
Signaling
y. Su et al.
It takes two kinases and two phosphatases acting
on a single membrane protein Smoothened to
interpret the Hedgehog morphogen gradient.

RESEARCH ARTICLE: Identification of a Lysosomal
Pathway That Modulates Glucocorticoid Signaling
and the Inflammatory Response
y. He et al.

PODCAST
y. He and A. M. VanHook
Inhibition of lysosome function promotes the
anti-inflammatory effects of glucocorticoid signaling.

PERSPECTIVE: Bacterial Scaffolds Assemble
Novel Higher-Order Complexes to Reengineer
Eukaryotic Cell Processes
C. F. Lesser and ]. M. Leong
Bacterial effector proteins can act as novel scaffolds
for signaling proteins in infected mammalian cells.

SCiENCETRANSLATIONAL MEDICINE
www.sciencetranslationalmedicine.org
Integrating Medicine and Science
6 July issue: http://scim.ag/stm070611

COMMENTARY: Reengineering Translational
Science-The Time Is Right
F. S. Collins
The new National Center for Advancing Translational
Sciences aims to revamp the process of biomedical
research translation.

PERSPECTIVE: Development of Newborn
and Ihfant Vaccines
G. Sanchez-Schmitz and O. Levy
Insights into immune ontogeny will inform
translation of new vaccines that are safe
and effective for newborns and infants.

RESEARCH ARTiClE: Optimization of Dosing
for EGFR-Mutant Non-Small Cell Lung Cancer
with Evolutionary Cancer Modeling
]. Chmielecki et al.
Predictive models of EGFR-mutant tumor behavior
point to alternative drug dosing strategies to prevent
and treat acquired resistance.

RESEARCH ARTiClE: CXCl5 Mediates UVB
Irradiation-Induced Pain
]. M. Dawes et al.
The cytokine CXCl5 is a peripheral mediator of pain
induced by UVB irradiation to the skin.

RESEARCH ARTICLE: Deep Sequencing
of the Human TCRy and TCR~ Repertoires
Suggests That TCR~ Rearranges After a~
and yo T Cell Commitment
A. M. Sherwood et al.
Deep sequencing provides new insights about T cell
receptor rearrangement in humans.

SCIENCESIGNALING
Lysosomes regulate glucocorticoid signaling.

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

A Nobel Prize-Winning Culture
v. Raper
Scientists at the MRC laboratory of Molecular
Biology attribute the lab's success to bold thinking,
secure funding, and a collaborative culture.
http://scim.ag/m r,-lmb _ nobel

A Farmer's Son Cultivates a Career
in Translational Research
C. Wald
Molecular geneticist Robert Kralovics traces
his character as a scientist to growing up
as a farmer's son in a Communist regime.
http://scim.ag/kravlovics

SCIENCEPODCAST
www.sciencemag.org/multimedia/podcast
Free Weekly Show
On the 8 July Science Podcast: the cellular origin
of spinal cord scar tissue, neutralizing influenza,
the future of nuclear power in the U.S., and more.

SCIENCEINSIDER
news. sciencemag. org/ sciencei nsi de r
Science Policy News and Analysis
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