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1149 Planning Career Paths for Ph.D.s
Jim Austin and Bruce Alberts
» Science Careers story by J. A. Hobin et at.;
Science Padcast
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1156 World-Class Observatory Rising
on 'Roof of the World'

1157 Fermilab Looks Abroad for Help
With Neutrino Experiment

1158 Massive Trials to Test Inflammation
Hypothesis

1159 ENCODE Project Writes Eulogy
for Junk DNA
» News story p. 1167; Research Article
p. 1190; Science Express Report by L. D. Ward
and M. Kellis

NEWS FOCUS

1162 GLOBAL RESEARCH UNIVERSITIES
Flocking to Asia for a Shot at Greatness
A Life Outside Work
» Science Podcast

1167 Genomics' Big Talker
» News story p. 1159
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1172 Prions: A Piece of the Puzzle?
D. K. Lahiri
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in Mining Regions
p. Erskine et at.

1173 Life in Science: Respect in a Pinch
p. Ekman

1173 TECHNICALCOMMENT ABSTRACTS

BOOKS ET AL.

1174 Race Decoded
C. Bliss, reviewed by]. Marks

1175 Atmosphere, Clouds, and Climate
D. Randall, reviewed by S. Hill

POLICY FORUM

1176 Rebuilding Public Trust in Science
for Policy-Making
T.Arimoto and y. Sato

PERSPECTIVES

1178 A Scaffold Switch to Insulate
R. J. Davis
» Report p. 1218

1179 A GPS for Navigating DNA
E. Schadt and R. Chang
» Research Article p. 1190

1181 Real Fish Attack Simulated Plankton
w. L. Romey

» Report p. 1212

1182 Heart Brakes
T.P. Burghardt and K. Ajtai

»Report p. 1215

1183 Measuring the Heaviest Atoms
G. Bollen
» Report p. 1207

1184 Microbial Cooperative Warfare
H. Morlan
» Report p. 1228
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Artist's conception of the complex network of relationships between
disease and the human genome. Hundreds of diseases and traits
(represented by colored dots) have been mapped to specific
chromosomal positions in the genome. Most disease-associated
genetic variants fall outside of protein-coding genes, instead
affecting the genome's regulatory circuitry by modifying the DNA
"switches" (some of which are depicted here as gray triangles,
many others not shown) that control gene activity. See page 1190.
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REVIEW
1186 How Cells Know the Size of Their Organelles

Y.-H. M. Chon and W. F.Marshall

RESEARCH ARTICLE
1190 Systematic Localization of Common

Disease-Associated Variation
in Regulatory DNA
M. T.Maurana et al.
Genetic variants that have been associated
with diseases are concentrated in regulatory
regions of the genome.
» News story p. 1159; Perspective p. 1179;
Science Podcast

REPORTS
1196 Unconventional Sequence of Fractional

Quantum Hall States in Suspended
Graphene
B. E. Feldman et al.
A scanning single-electron·transistor is used
to measure the local compressibility of
graphene's electronic states.

1200 Electron Small Polarons and Their Mobility
in Iron (Oxyhydrloxide Nanoparticles
]. E. Katz et al.
X-ray spectroscopy highlights the influence
of local structure on electron transport
in iron minerals.

Photo-Tautomerization of Acetaldehyde
to Vinyl Alcohol: A Potential Route
to Tropospheric Acids
D. U. Andrews et al.
Enol tautomers may playa bigger role
in atmospheric chemistry than previously
suspected.

Direct Mapping of Nuclear Shell Effects
in the Heaviest Elements
E.Minaya Ramirez et al.
Highly precise mass measurements of
nobelium and lawrencium isotopes provide
insight into superheavy element stability.
» Perspective p. 1183

Evidence for NOx Control over Nighttime
SOA Formation
A. W.Rollins et al.
The growth of particulate organic nitrates
can account for much of the nighttime
increase in organic aerosol mass.

1212 Predatory Fish Select for Coordinated
Collective Motion in Virtual Prey
C C Ioannou et al.
Computer-generated prey evolve coordinated
group behaviors when attacked by bluegill
sunfish.
» Perspective p. 1181

1215 Molecular Mechanics of Cardiac
Myosin-Binding Protein C in Native
Thick Filaments
M.]. Previs et al.
A myosin thick filament-associated sarcomeric
protein modulates cardiac contractility in a
phosphorylation-dependent manner.
» Perspective p. 1182

1218 Conformational Control of the SteS
Scaffold Protein Insulates Against
MAP Kinase Misactivation
]. G. lalatan et al.
A scaffold protein controls signal transmission
by using an auto-inhibitory domain as a gate.
» Perspective p. 1178

1222 RadS1 Is an Accessory Factor for
Dmc1-Mediated Joint Molecule Formation
During Meiosis
V. Cloud et al.
Duplication of a central protein in mitosis
facilitated the evolution of a highly related
protein required for meiosis.

1225 The Molecular Mechanism of Thermal
Noise in Rod Photoreceptors
S. Gozem et al.
In rhodopsin, the transition state for thermal
activation has the same electronic structure
as that for photoexcitation.

1228 Ecological Populations of Bacteria Act
as Socially Cohesive Units of Antibiotic
Production and Resistance
O. X. Cordero et al.
Natural antibiotics enforce competition
between, rather than within, bacterial
populations.
»Perspective p. 1184

1231 Transforming Fusions of FGFR and TACC
Genes in Human Glioblastoma
D. Singh et al.
A fusion gene detected in a small subset of
human brain tumors encodes a potentially
druggable target.
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Systematic Localization of Common
Disease-Associated Variation in Regulatory DNA
M. T.Maurana et al.
Genetic variants that have been associated with
diseases are concentrated in regulatory regions
of the genome.
lO.1126/science.1222794

A GPS for Navigating DNA
E. Schadt and R. Chang

lO.1126/science.1227739

Evidence of Abundant Purifying Selection
in Humans for Recently Acquired Regulatory
Functions
L. D. Ward and M. Kellis
Diversity in human-specific regions of the genome
has been reduced by functional constraints.
lO.1126/science.1225057
» News story p. 1159

Wnt5a Potentiates TGF-p Signaling to Promote
Colonic Crypt Regeneration After Tissue Injury
H. Miyoshi et al.
Repair of the intestinal epithelium requires both cell
proliferation and replacement of crypt stem cells.
lO.1126/science.1223821
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5 Mutations in BCKD-kinase Lead to a Potentially
Ci~ Treatable Form of Autism with Epilepsy
~ G. Novarino et al.
o When the balance of branched-chain amino acids
§? transported into the brain goes awry, neurological
~ deficits can ensue.::l3 lO.1126/science.1224631
~ »Science Podcast
'"J:
U Relaxation and Prethermalization~
~ in an Isolated Quantum System
g M. Gring et al.
~ Two halves of a split ultracold gas of rubidium atoms
~ retain memory of the initial state for an extended time.
~ lO.1126/science.1224953
z
~
~ TECHNICALCOMMENTS

~ Comment on "Orthographic Processing in
~ Baboons (Papio papio)"
~ w: Bains
§ Full text at www.sciencemag.org/cgi/contentl
~ fulV33716099/1173-b
~
Z Response to Comment on "Orthographic
~ Processing in Baboons (Papio papio)"
~ ]. Grainger et al.
~ Full text at www.sciencemag.org/cgi/contentl
~ fulV337/6099/1173-c
'"~~w
U SCiENCENOW~!z www.sciencenow.org
~ Highlights From Our Daily News Coverage:.
~ Microbe-Free Beaches, Thanks to Dogs
~ Canine patrols can cut down on harmful bacteria
~ from seagull poop.* http://scim.ag/Harmful-Bacteria

~ Drinking Too Much? Blame Your Glass
~ A new study finds that the shape of beer glasses
~ affects how fast we drink.
5 http://scim.ag/Beer-Glasses

Genome Brings Ancient Girl to life
A Denisovan child sheds light on the evolution
of humans and Neandertals.
http://scim.ag/AncienC Gi rl

SCiENCESIGNALING
www.sciencesignaling.org
The Signal Transduction Knowledge Environment
4 September issue: http://scim.ag/ss090412

RESEARCH ARTICLE: FAM123A Binds to
Microtubules and Inhibits the Guanine
Nucleotide Exchange Factor ARHGEF2
to Decrease Actomyosin Contractility
P. F. Siesser et al.
Unlike related proteins, FAM123A interacts
with microtubule-associated proteins and alters
microtubule dynamics.

RESEARCH ARTICLE: Guanylyl Cyclases A and B
Are Asymmetric Dimers That Are Allosterically
Regulated by ATP Binding to the Catalytic Domain
]. W. Robinson and L. R. Potter

PERSPECTIVE: Allosteric Regulation of Nucleotidyl
Cyclases-An Emerging Pharmacological Target
R. Seifert and K. Y. Beste
An ATP-binding allosteric site could be
pharmacologically targeted to alter the activity
of membrane guanylyl cyclases.

SCiENCETRANSLATIONAL MEDICINE
www.sciencetranslationalmedicine.org
Integrating Medicine and Science
5 September issue: http://scim.ag/stm090512

RESEARCH ARTiClE: Structural Basis
for Benzothiazinone-Mediated Killing
of Mycobacterium tuberculosis
]. Neres et al.

FOCUS: Bridging the Gap Between a TB Drug
and Its Target
G. M. Cook and A. Heikal
The crystal structure of the mycobacterial DprEl
reveals how the TB drug benzothiazinone BTZ043
blocks this microbial enzyme target.

RESEARCH ARTICLE: Disruption of the Sleep-Wake
Cycle and Diurnal Fluctuation of Amyloid-p
in Mice with Alzheimer's Disease Pathology
]. H. Roh et al.

FOCUS: The Nexus of Ap, Aging, and Sleep
]. R. Gerstner et al.
Decreased sleep and attenuation of circadian
fluctuations in AI3 reflect amyloid-associated
pathology in Alzheimer's disease.

RESEARCH ARTICLE: An Intravaginal Ring
That Releases the NNRTI MIV-150 Reduces
SHIV Transmission in Macaques
R. Singer et al.
An intravaginal ring loaded with the NNRTI MIV-1SO
prevents transmission of the HIV/SIV chimera SHIV-RT
in macaques.

FOCUS: Regulatory Science Innovation-
A Rate-limiting Step in Translation
N. S. Sung and]. Burris
Sustained funding for academic regulatory science
will drive innovation and implementation, forge a
viable career path, and build an educated workforce.

SCIENCESIGNALING
The actomyosin cytoskeleton.

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

You Need a Game Plan
]. A. Hobin et al.
Introducing mylDP, the first comprehensive. online
tool to help you choose and pursue a science career.
http://scim.ag/myl DPGa mePlan
» Editorial p. 1149

Taken for Granted: Rethinking the Ph.D.
B. L. Benderly
Overlong and insufficiently focused on available
careers, traditional Ph.D. programs clearly need
reform: What changes make sense?
http://scim.agITGF_Rethinking

SCiENCEPODCAST
www.sciencemag.org/multimedia/podcast
Free Weekly Show
On the 7 September Science Pod cast: disease
and regulatory DNA, treatable autism.
reverse brain drain, and more.
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