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DEPARTMENTS

EDITORIAL
Tomorrow's Earth By Jeremy Berg

PERSPECTIVES

1396 TOWARD A SUSTAINABLE
MATERIALS SYSTEM

An unprecedented effort is needed to
achieve sustainable materials production
and use By E. A. Olivetti and J. M. Cullen

BOOKS ET AL.

GETTING IT RIGHT ON GMOS
A protester's change of heart sheds
light on the public's reservations about
genetic engineering By J. R. Dinneny

LETTERS
1409 EDUCATION FOR THE FUTURE

REVIEW

) ENERGY
Net-zero emissions energy systems
S. J.Davis et al.

ON THE COVER

Growing human
populations are
transforming our
planet at anincreas-
ing rate, leading to
climatic changes,
diminished resources,
and loss of biodiver-
sity. Continuing on
the current path is likely to endanger our
own well-being and that of other species,
but changing course involves tough choices.
In the Tomorrow's Earth special series, we
explore paths to a more sustainable future.
See http://scim.ag/TomorrowsEarth.
lllustration: Adam Simpson/Heart Agency
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NEWS

IN BRIEF

News at a glance

IN DEPTH

RANDOM NUMBER GENERATORS
GO PUBLIC
Free, web-based beacons could be used
in commerce, politics, and science
By S. Chen

IN NIGERIA, A BATTLE AGAINST
PLAGIARISM HEATS UP
Young researchers champion good
conduct and push for offenders to be
punished By L. Nordling

NEWBORN SCREENING URGED FOR
FATAL NEUROLOGICAL DISORDER
Decision on spinal muscular atrophy
due next week By M. Wadman

26 SEE-THROUGH SOLAR CELLS COULD
POWER OFFICES
Solar windows absorb ultraviolet and
infrared light while letting visible light
pass through By R. F. Service

BLOOD TEST MAY PREDICT CANCER
IMMUNOTHERAPY BENEFIT
Counting tumor mutations could
identify right treatment By K. Garber
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FEATURES
THE POWER OF MANY

A series of simple steps can explain
the momentous transition from
single cells to multicellular life

By E. Pennisi

OPENING THE LAB DOOR
After a slew of victories by animal
activists, scientists hope more
candor will win public support for
animal research By D. Grimm

INSIGHTS

PERSPECTIVES

MORE FRICTION FOR
POLYELECTROLYTE BRUSHES
Trivalent yttrium cations increase
friction greatly compared with
monovalent cations By M. Ballauff

LEARNING FROM PAST
CLIMATIC CHANGES
66 million years ago, sea temperatures
rose rapidly as a result of environmental
perturbations By C. Lécuyer
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Spliceosome

ready for action

MACROPHAGES STIMULATE
MAMMARY STEM CELLS
Macrophages help mediate hormone-
controlled changes in the mouse
mammary gland By N. Kannan
and C J. Eaves

CONNECTING NEURONAL CIRCUITS
FOR MOVEMENT
Dedicated neuronal circuits mediate
execution, choice, and coordination of
body action By S. Arber and R. M. Costa

POLICY FORUM

405 WHEN THE CURE KILLS—CBD
LIMITS BIODIVERSITY RESEARCH
National laws fearing biopiracy squelch
taxonomy studies

By K. Divakaran Prathapan et al.

BOOKS ET AL.

* BEYOND EPIGENETICS
A pair of evolutionary biologists takes a
closer look at nongenetic inheritance
By K. N. Laland

RESEARCH

IN BRIEF

|5 From Science and other journals

RESEARCH ARTICLES
120 NEUROSCIENCE

Ultrafast neuronal imaging of dopamine
dynamics with designed genetically
encoded sensors 7. Patriarchi et al.

| STEM CELLS
Notch ligand D111 mediates cross-talk
between mammary stem cells and the
macrophageal niche R. Chakrabarti et al.

PALEOGENOMICS
The first horse herders and the impact
of early Bronze Age steppe expansions
into Asia P. de Barros Damgaard et al.

MOLECULAR BIOLOGY
Structures of the fully assembled
Saccharomyces cerevisiae spliceosome
before activation R. Bai et al.

9 QUANTUM SIMULATION
Second Chern number of a quantum-
simulated non-Abelian Yang monopole
S. Sugawa et al.

REPORTS
POLYMERS

Multivalent counterions diminish the
lubricity of polyelectrolyte brushes
J. Yu et al.

BIOMIMETIC CHEMISTRY
Carbonyl catalysis enables a biomimetic
asymmetric Mannich reaction
J. Chen et al.

SOLAR CELLS
Enhanced photovoltage for inverted
planar heterojunction perovskite solar
cells D. Luo et al.

Watching mice see

BIOMEDICAL MATERIALS
A method for single-neuron
chronic recording from the retina
in awake mice G. Hong et al.

CONDENSED MATTER
Heterogeneous to homogeneous
melting transition visualized
with ultrafast electron diffraction
M. Z. Mo et al.

THERMAL CONDUCTIVITY
Two-channel model for ultralow
thermal conductivity of crystalline
T1,VSe, S. Mukhopadhyay et al.

HI.IMAN DEMOGRAPHY
“ The plateau of human mortality:
Demography of longevity pioneers
E. Barbi et al.

Predictive modeling of U.S.
health care spending in late life
L. Einav et al.

5 PSYCHOLOGY
Prevalence-induced concept change
in human judgment D. E. Levari et al.

467 CLIMATE CHANGE
Postimpact earliest Paleogene warming
shown by fish debris oxygen isotopes
(El Kef, Tunisia) K. G. MacLeod et al.

) SEX DETERMINATION
Sex reversal following deletion
of a single distal enhancer of Sox9
N. Gonen et al.
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WORKING LIFE
The cost of a career By Elise A. Kikis
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