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This Week

Editorial

o Editorial | 04 September 2019
Wanted: better data on police shootings to reduce mistrust between the police and the
communities they serve

Law-enforcement organizations in the United States need to record data on civilians killed in
encounters with the police.
o Editorial | 03 September 2019

Science needs mentors

Nature’s mentoring awards are open for nominations from India.
World View

e World View | 04 September 2019
Eliminating malaria should not be the end of vigilance

Three years after Sri Lanka was declared free of the deadly disease, complacency is a big risk,
warns Kamini Mendis.

o Kamini Mendis

Research Highlights

e Research Highlight | 28 August 2019
A robo-thread wiggles through some of the body’s most intricate spaces

Robots that are roughly half a millimetre wide veer around sharp corners and down tiny corridors.
e Research Highlight | 29 August 2019

A storied wine region feels the heat of a warming world

More than 600 years’ worth of records from Burgundy reveal the nudge of climate change.
e Research Highlight | 21 August 2019

How to spot a hardy opportunistic infection

Gut-dwelling bacteria produce molecules that could reveal who is prone to a life-threatening
consequence of antibiotic treatment.
e Research Highlight | 22 August 2019

Cuba’s untold Zika outbreak uncovered
An unreported spike in cases from 2017 is revealed through international travellers, a technique

that could help with early detection in other epidemics.
e Research Highlight | 28 August 2019

Asteroids in disguise: violent impacts might explain space-rock mystery

Metal-rich bodies could be hiding beneath the glassy remnants of celestial smash-ups.
e Research Highlight | 27 August 2019
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Healthy habits ward off dementia — for select seniors

For a fortunate group, exercise and the right diet could protect against cognitive symptoms that
develop with age.
e Research Highlight | 22 August 2019

Lightest neutrino is at least 6 million times lighter than an electron

Researchers established the limits by combining data from surveys of the cosmos and particle-
physics experiments.

Research

News & Views

e News & Views | 21 August 2019
A recipe book for cell types in the human brain

Whether cell types in the brain have been conserved during evolution is not clear. A comparison
of the molecular recipes that define brain cell types in humans and mice reveals similarities and
differences between species.

o Matthew G. Keefe & Tomasz J. Nowakowski
e News & Views | 04 September 2019

Fluorinated compounds present opportunities for drug discovery

A practical method has been devised to synthesize compounds that have previously been almost
impossible to make. The combination of fluorine atoms and amide groups in the compounds might
be useful in pharmaceuticals.

o Jonathan Clayden
e News & Views | 26 August 2019

Inhibitory protein puts a lid on an epigenetic marker

Two reports examine how a protein complex that adds transcription-repressing marks to histone
proteins is potently inhibited by the protein EZHIP during the maturation of sperm and egg cells
and in a type of brain cancer.

o Sergi Aranda & Luciano Di Croce
e News & Views | 04 September 2019

Information gerrymandering in social networks skews collective decision-making

An analysis shows that information flow between individuals in a social network can be
‘gerrymandered’ to skew perceptions of how others in the community will vote — which can alter
the outcomes of elections.

o Carl T. Bergstrom & Joseph B. Bak-Coleman
e News & Views | 21 August 2019

Pressure regulates immune-cell function
Immune cells called monocytes enter the lung during infection. Whether they help to launch a

defence response is affected by the pressure encountered there, which is sensed by an ion channel
called PIEZO1.

o Sarah R. Walmsley
e News & Views | 04 September 2019
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Small and large earthquakes can have similar starts

A long-standing question in seismology is whether small and large earthquakes have similar or
different onsets. An analysis of earthquakes around Japan shows that, in some cases, these onsets
are almost identical.

Rachel E. Abercrombie

Reviews
Review Article | 28 August 2019
Organization and regulation of gene transcription

Structural and microscopy studies of gene transcription underpin a model in which
phosphorylation controls the shuttling of RNA polymerase II between promoter and gene-body
condensates to regulate transcription initiation and elongation.

Patrick Cramer

Articles

Article | 04 September 2019
Magnitude of urban heat islands largely explained by climate and population

The effect of cities on urban climate (often warmer but sometimes cooler than their surroundings)
is largely explained by local hydroclimate and patterns of city development.

Gabriele Manoli, Simone Fatichi & Elie Bou-Zeid
Article | 21 August 2019

Conserved cell types with divergent features in human versus mouse cortex

RNA-sequencing analysis of cells in the human cortex enabled identification of diverse cell types,
revealing well-conserved architecture and homologous cell types as well as extensive differences
when compared with datasets covering the analogous region of the mouse brain.

Rebecca D. Hodge, Trygve E. Bakken & Ed S. Lein
Article | 21 August 2019

Mechanosensation of cyclical force by PIEZOI is essential for innate immunity

PIEZOL1 signalling mediates activation of a proinflammatory response to cyclical pressure
fluctuations in immune cells.

Angel G. Solis, Piotr Bielecki & Richard A. Flavell
Article | 17 July 2019

Neuronal vulnerability and multilineage diversity in multiple sclerosis

Single-cell RNA sequencing was used to construct a map of gene expression in lesions from
brains of patients with multiple sclerosis, revealing distinct lineage- and region-specific
transcriptomic changes associated with selective cortical neuron damage and glial activation.

Lucas Schirmer, Dmitry Velmeshev & David H. Rowitch

Letters

Letter | 04 September 2019
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Fast inflows as the adjacent fuel of supermassive black hole accretion disks in quasars

Observations of highly redshifted broad absorption lines of helium and hydrogen atoms provide
unambiguous evidence of fast infalling gas that is merging into an accretion disk around a black
hole.

Hongyan Zhou, Xiheng Shi & Zhihao Zhong
Letter | 19 August 2019

Absence of a thick atmosphere on the terrestrial exoplanet LHS 3844b

Phase curve measurements for the small (1.3 Earth radii) terrestrial exoplanet LHS 3844b show
absence of a thick atmosphere, in agreement with theoretical predictions.

Laura Kreidberg, Daniel D. B. Koll & Roland Vanderspek
Letter | 31 July 2019

Charge order and broken rotational symmetry in magic-angle twisted bilayer graphene

When scanning tunnelling spectroscopy is used to map the electronic structure of magic-angle
twisted bilayer graphene, a pseudogap phase is found, accompanied by a global charge-ordered
stripe phase.

Yuhang Jiang, Xinyuan Lai & Eva Y. Andrei
Letter | 28 August 2019

Emergence of tissue-like mechanics from fibrous networks confined by close-packed cells

Tissue rheology emerges from the interplay between fibrous networks and cell inclusions, and the
mechanical properties of tissues are modulated by restricting the relaxation modes of fibres close
to volume-conserving cells.

Anne S. G. van Oosten, Xingyu Chen & Paul A. Janmey
Letter | 04 September 2019

Straightforward access to N-trifluoromethyl amides, carbamates, thiocarbamates and ureas

N-trifluoromethyl analogues of amides and related carbonyl compounds are prepared via bench-
stable carbamoyl fluoride building blocks.

Thomas Scattolin, Samir Bouayad-Gervais & Franziska Schoenebeck
Letter | 28 August 2019

Changing climate both increases and decreases European river floods

Analysis of a comprehensive European flood dataset reveals regional changes in river flood
discharges in the past five decades that are consistent with models suggesting that climate-driven
changes are already happening.

Gunter Bloschl, Julia Hall & Nenad Zivkovi¢
Letter | 04 September 2019

Frequent observations of identical onsets of large and small earthquakes
Analysis of a dataset of high-sensitivity Tohoku—Hokkaido seismograph records shows that pairs

of subduction-type earthquakes of different sizes have very similar initial characteristics, implying
that the final size of an earthquake cannot be reliably predicted from these.

Satoshi Ide
Letter | 04 September 2019
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Information gerrymandering and undemocratic decisions

In a voter game, information gerrymandering can sway the outcome of the vote towards one party,
even when both parties have equal sizes and each player has the same influence; and this effect
can be exaggerated by strategically placed zealots or automated bots.

Alexander J. Stewart, Mohsen Mosleh & Joshua B. Plotkin
Letter | 15 August 2019

Fossil insect eyes shed light on trilobite optics and the arthropod pigment screen

Comparing the eyes of crane-fly fossils with those of extant species demonstrates that they contain
eumelanic screening pigments and that the lenses are calcified during fossilization, with
implications for interpreting optical systems in other extinct arthropods such as trilobites.

Johan Lindgren, Dan-Eric Nilsson & Per Ahlberg
Letter | 28 August 2019

Natural selection on the Arabidopsis thaliana genome in present and future climates
The predicted increase in frequency of droughts and rising temperatures in Europe will lead core

populations of a temperate plant to an evolutionary dead-end unless they acquire genetic alleles
that are present only in extreme edge Mediterranean, Scandinavian, or Siberian populations.

Moises Exposito-Alonso, Moises Exposito-Alonso & Detlef Weigel
Letter | 15 August 2019

Niche stiffness underlies the ageing of central nervous system progenitor cells
Aged progenitor cells in the rat central nervous system can be made to behave as young cells by

reducing the stiffness of the tissue microenvironment, or by inhibiting the mechanosensitive
protein PIEZO1.

Michael Segel, Bjorn Neumann & Kevin J. Chalut
Letter | 28 August 2019

The flight response impairs cytoprotective mechanisms by activating the insulin pathway

The release of tyramine during the flight response in nematodes activates the DAF-2/insulin—IGF
pathway to downregulate cytoprotective mechanisms and shorten lifespan.

Maria José De Rosa, Tania Veuthey & Mark J. Alkema
Letter | 28 August 2019

Fatty acids and cancer-amplified ZDHHC19 promote STAT3 activation through S-
palmitoylation

The palmitoylation of STAT3 is mediated by fatty acids and/or the palmitoyl acyltransferase
ZDHHC19, and deregulation of this palmitoylation has a role in inflammation and tumorigenesis.

Jixiao Niu, Yang Sun & Xu Wu
Letter | 21 August 2019

DEAD-box ATPases are global regulators of phase-separated organelles

RNA-dependent DEAD-box ATPases (DDXs) regulate the dynamics of phase-separated
organelles, with ATP-bound DDXs promoting phase separation, and ATP hydrolysis inducing
compartment disassembly and RNA release.

Maria Hondele, Ruchika Sachdev & Karsten Weis
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This Week

Editorial

e Editorial | 10 September 2019
Take action to stop the Amazon burning

The planet’s largest rainforest is on fire. Brazil and the world must halt the destruction before it’s
too late.
o Editorial | 11 September 2019

Set citation data free

Respondents to a Nature poll want to make their own decisions about how to interpret citation
metrics. That requires data to be freely accessible.
e Editorial | 11 September 2019

Look out for potential bias in chemical data sets

Materials science has embraced machine learning. As with other disciplines, researchers must be
alert to the risks of biased data.
World View

e World View | 09 September 2019
Tackle the epidemic, not the opioids

Unless attention turns to what leads to addiction and overdose, treatment will always be out of
date, says Judith Feinberg.

o Judith Feinberg

Research Highlights

e Research Highlight | 02 September 2019
Zip-lining owls reveal what really scares their prey
The light of a full moon gives white barn owls a deadly glow.
e Research Highlight | 03 September 2019
The crop that’s gobbling up a vast Brazilian ecosystem
But all is not lost: targeted soya-bean planting could help to preserve the country’s species-rich

savanna.
e Research Highlight | 06 September 2019

How a cheap mineral could make a better battery — and help the planet

Calcium could replace lithium in batteries that store solar and wind power.
e Research Highlight | 06 September 2019

‘Extreme inbreeding’ revealed by massive human-genome survey

Analysis suggests that roughly one in 3,600 people studied were born to closely related parents.
e Research Highlight | 04 September 2019

The mystery of the missing mountain snow

Global data sets don’t accurately capture the size of mountain snowpack, a crucial water resource.
e Research Highlight | 06 September 2019
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A peculiar atom shakes up assumptions of nuclear structure

Lopsided potassium isotope survives longer than predicted by theory.
e Research Highlight | 02 September 2019

A dog’s breed is a window onto its brain

Brain anatomy reflects the activities — such as hunting — for which a breed is known.

Research

News & Views

e News & Views | 11 September 2019
Electrochemical reactions drive morphing of materials

Silicon anodes in lithium batteries expand during discharge, causing failure. This expansion has
been used constructively in a material whose architecture controllably and reversibly changes to
alter its function.

o Seung-Yeol Jeon & Sung Hoon Kang
e News & Views | 21 August 2019

A mechanism for touch

Piezo proteins mediate the sense of touch. A near-complete structure of one such protein has been
obtained, and the mechanism for converting mechanical signals into electrical ones has been
probed in another.

o Edwin W. McCleskey
e News & Views | 28 August 2019

Elusive cranium of early hominin found

A 3.8-million-year-old hominin fossil reveals what the cranium of the oldest known
Australopithecus species looked like, casting doubt on assumptions about how these ancient
relatives of humans evolved.

o Fred Spoor
e News & Views | 11 September 2019

One tick closer to a nuclear clock
Clocks that are based on the nucleus of a single thorium atom could be more precise than existing

timekeepers. Such clocks have not yet been realized, but two experiments provide keys steps
towards this goal.

o Jason T. Burke
e News & Views | 21 August 2019

Strategies for combating online hate

An analysis of the dynamics of online hate groups on social-media platforms reveals why current
methods to ban hate content are ineffective, and provides the basis for four potential strategies to
combat online hate.

o Noemi Derzsy
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Articles

Article | 11 September 2019
Electrochemically reconfigurable architected materials
Architected silicon-based lattices are reported that reversibly transform their structure on

electrochemical lithiation and delithiation, through cooperatively coupled buckling instabilities
that are sensitive to random and pre-designed defects.

Xiaoxing Xia, Arman Afshar & Julia R. Greer
Article | 28 August 2019

A 3.8-million-year-old hominin cranium from Woranso-Mille, Ethiopia
Two related studies describe a newly discovered cranium of Australopithecus anamensis, the

environment in which this hominin would have lived approximately 3.8 million years ago and
how it is related to Australopithecus afarensis.

Yohannes Haile-Selassie, Stephanie M. Melillo & Timothy M. Ryan
Article | 28 August 2019

Age and context of mid-Pliocene hominin cranium from Woranso-Mille, Ethiopia

Two related studies describe a newly discovered cranium of Australopithecus anamensis, the
environment in which this hominin would have lived approximately 3.8 million years ago and
how it is related to Australopithecus afarensis.

Beverly Z. Saylor, Luis Gibert & Yohannes Haile-Selassie
Article | 21 August 2019

Structure and mechanogating of the mammalian tactile channel PIEZO2

The cryo-electron microscopy structure of mouse PIEZO?2 is determined and compared to that of
PIEZO1, providing insights into the potential gating mechanisms of these mechanosensitive ion
channels.

Li Wang, Heng Zhou & Bailong Xiao
Article | 21 August 2019

Force-induced conformational changes in PIEZO1

Cryo-electron microscopy and high-speed atomic force microscopy reveal that PIEZO1 can
reversibly deform its shape towards a planar structure, which may explain how the PIEZO1
channel is gated in response to mechanical stimulation.

Yi-Chih Lin, Yusong R. Guo & Simon Scheuring

Letters

Letter | 11 September 2019
Inflation of 430-parsec bipolar radio bubbles in the Galactic Centre by an energetic event

Radio observations show a bipolar bubble structure of size 140 parsecs by 430 parsecs both above
and below the Galactic Centre.

I. Heywood, F. Camilo & L. P. Williams
Letter | 11 September 2019

X-ray pumping of the »»Th nuclear clock isomer

Excitation to the second excited state of = Th is used to populate the metastable state >»»Th,
enabling accurate determination of the isomer’s energy, half-life and excitation linewidth.


https://www.nature.com/articles/s41586-019-1538-z
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Takahiko Masuda, Akihiro Yoshimi & Koji Yoshimura
Letter | 11 September 2019

Energy of the 2#Th nuclear clock transition

The transition energy of the first excited state of »»Th to the ground state is determined through the
measurement of internal conversion electrons to correspond to a wavelength of 149.7 + 3.1
nanometres.

Benedict Seiferle, Lars von der Wense & Peter G. Thirolf
Letter | 12 August 2019

Position and momentum mapping of vibrations in graphene nanostructures

Investigation of a free-standing graphene monolayer using a technique based on transmission
electron microscopy allows identification of atomic vibrations characteristic of the bulk or the
edge of the sample.

Ryosuke Senga, Kazu Suenaga & Thomas Pichler
Letter | 11 September 2019

Anthropogenic biases in chemical reaction data hinder exploratory inorganic synthesis

Human scientists make unrepresentative chemical reagent and reaction condition choices, and
machine-learning algorithms trained on human-selected experiments are less capable of
successfully predicting reaction outcomes than those trained on randomly generated experiments.

Xiwen Jia, Allyson Lynch & Joshua Schrier

Letter | 02 September 2019

Mediterranean winter rainfall in phase with African monsoons during the past 1.36 million
years

Comparisons between past regional drivers of precipitation extremes found time series data from
Lake Ohrid and modern climate models of the Mediterranean may help to reduce simulation
uncertainties in predictions of the Mediterranean climate.

Bernd Wagner, Hendrik Vogel & Xiaosen Zhang
Letter | 21 August 2019

Hidden resilience and adaptive dynamics of the global online hate ecology

The dynamics of interactions between hate-orientated networks on different online platforms is
characterized, and a mathematical model predicts that policing on one online platform can make
matters worse and generate ‘darker’ parts of the Internet.

N. F. Johnson, R. Leahy & S. Wuchty
Letter | 28 August 2019

An actin-based viscoplastic lock ensures progressive body-axis elongation

Molecular analysis and mathematical modelling are combined to identify a network of factors that
account for viscoplastic deformation in elongation of Caenorhabditis elegans during embryonic
development.

Alicia Lardennois, Gabriella Pasti & Michel Labouesse
Letter | 04 September 2019

Maternal vitamin C regulates reprogramming of DNA methylation and germline development

The effect of vitamin C deprivation on mouse germline development is analysed, revealing that
maternal vitamin C is required for proper DNA demethylation and the development of fetal
oocytes, whereas the lack of vitamin C during pregnancy leads to reduced female fecundity in the
offspring.
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Stephanie P. DiTroia, Michelle Percharde & Miguel Ramalho-Santos
Letter | 04 September 2019

Salmonella persisters promote the spread of antibiotic resistance plasmids in the gut
The re-seeding of antibiotic-resistant persister subpopulations of Salmonella enterica into the gut

lumen favours the transfer of resistance plasmids to gut-resident enterobacteria, showing that even
small reservoirs of persister bacteria facilitate the spread of antibiotic resistance.

Erik Bakkeren, Jana S. Huisman & Wolf-Dietrich Hardt
Letter | 04 September 2019

The histone mark H3K36me2 recruits DNMT3A and shapes the intergenic DNA methylation
landscape

H3K36me?2 targets DNMT3A to intergenic regions and this process, together with H3K36me3-
mediated recruitment of DNMT3B, has a key role in establishing and maintaining genomic DNA
methylation landscapes.

Daniel N. Weinberg, Simon Papillon-Cavanagh & Chao Lu
Letter | 04 September 2019

Structures of influenza A virus RNA polymerase offer insight into viral genome replication

Structures of RNA polymerase of human and avian influenza A viruses reveal that the interface of
the RNA polymerase dimer is required to initiate viral RNA synthesis in viral genome replication.

Haitian Fan, Alexander P. Walker & Ervin Fodor
Letter | 28 August 2019

Structure and mechanism of mitochondrial proton-translocating transhydrogenase

The structure of a mammalian proton-translocating transhydrogenase in various conformations is
solved by cryo-electron microscopy, and a mechanism for the coupling process within the enzyme
is proposed.

Domen Kampjut & Leonid A. Sazanov
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This Week

Editorial

Editorial | 15 September 2019
Act now and avert a climate crisis

Nature joins more than 250 media outlets in Covering Climate Now, a unique collaboration to
focus attention on the need for urgent action.
Editorial | 18 September 2019

How to make computing more sustainable
A new type of computing could provide an energy-efficient way of dealing with big data and a

chance to ease computing’s environmental impact.
Editorial | 17 September 2019
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End the drought in drought research

Policymakers battling water shortages and land degradation need independent scientific advice.

World View

e World View | 17 September 2019
Why I welcome a climate emergency

Now maybe we’ll mobilize technology and policy at the necessary scale, says Paul Gilding.
o Paul Gilding

Research Highlights

e Research Highlight | 12 September 2019
A giant star’s ‘fingerprint’ reveals a closely held secret

The age of a giant star is one of its most difficult traits to measure, but a new method tells all.
e Research Highlight | 13 September 2019

A reaction used by chemists worldwide goes green

Thanks to a catalyst, a crucial chemical process no longer requires an explosive ingredient.
e Research Highlight | 12 September 2019

The masquerade that helps ruinous microbes to invade

A bacterial protein in disguise works to squelch an infected host’s immune system.
e Research Highlight | 13 September 2019

Giant explosions sculpted a moon’s peculiar scenery

Craters on Saturn’s largest moon could have resulted from nitrogen blasting from below ground.
e Research Highlight | 13 September 2019

How cells ‘know’ to stop growing

A protein called YAP might help to convey messages from a cell’s internal framework.
e Research Highlight | 12 September 2019

Baby sea turtles’ treks are captured in fossils

Rocks preserve prehistoric tracks that resemble those made by two modern sea-turtle species.
e Research Highlight | 13 September 2019

‘Toe maps’ in the brain guide painters born without hands

People who can manipulate objects with their feet illustrate the brain’s adaptability.

Research

News & Views

e News & Views Forum | 16 September 2019
Debating the bedrock of climate-change mitigation scenarios
Researchers and policymakers rely on computer simulations called integrated assessment models

to determine the best strategies for tackling climate change. Here, scientists present opposing
views on the suitability of these simulations.

o Kevin Anderson & Jessica Jewell
e News & Views | 11 September 2019
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Human embryo implantation modelled in microfluidic channels

An innovative microfluidic device has enabled the modelling of the events that occur in human
embryos when they implant in the wall of the uterus. It could be used to help understand early
pregnancy loss.

Amander T. Clark
News & Views | 18 September 2019

Stochastic magnetic circuits rival quantum computing

Circuits based on the stochastic evolution of nanoscale magnets have been used to split large
numbers into prime-number factors — a problem that only quantum computers were previously
expected to solve efficiently.

Dmitri E. Nikonov
News & Views | 17 September 2019

From the archive

How Nature reported hominid remains in 1969 and sea-fishery investigations in 1919.

News & Views | 04 September 2019

Survival skills ensure that cancer spreads

How cancer cells migrate to a secondary site and become established there is not fully understood.

An analysis of mouse and human cancer cells could help settle the debate about the role of the
protein E-cadherin in this process.

Roger R. Gomis
News & Views | 11 September 2019

Spectacularly rapid and regular X-ray eruptions observed from an active galaxy

A galaxy has been seen producing strong, regular bursts of X-rays that recur on timescales of
hours. The eruptions imply that the matter flowing onto the galaxy’s central black hole undergoes
repeated restructuring.

Bozena Czerny
News & Views | 04 September 2019

A key to unlocking chromatin revealed by complex structures

Histone proteins pack DNA into a condensed form called chromatin. Detailed structures of the
MLL family of histone-modifying protein complexes have been defined, shedding light on how
they operate.

Steven J. Gamblin & Jon R. Wilson

Articles

Article | 18 September 2019
A new scenario logic for the Paris Agreement long-term temperature goal
Fundamental value judgments about acceptable maximum levels of climate change and future

reliance on controversial technologies can be made explicitly in climate scenarios, thereby
addressing the intergenerational bias present in the scenario literature.

Joeri Rogelj, Daniel Huppmann & Malte Meinshausen
Article | 07 August 2019 | Open Access
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A national experiment reveals where a growth mindset improves achievement

A US national experiment showed that a short, online, self-administered growth mindset
intervention can increase adolescents’ grades and advanced course-taking, and identified the types
of school that were poised to benefit the most.

David S. Yeager, Paul Hanselman & Carol S. Dweck
Article | 28 August 2019

Temporal plasticity of apical progenitors in the developing mouse neocortex

In the brains of embryonic mice, some types of progenitor (apical progenitors) can revert to earlier
molecular, electrophysiological and neurogenic states when transplanted into younger hosts,
whereas others cannot, highlighting progenitor-type-specific differences in fate plasticity.

Polina Oberst, Sabine Fiévre & Denis Jabaudon
Article | 04 September 2019

A unified mechanism for intron and exon definition and back-splicing

The cryo-electron microscopy structures of an early spliceosome complex in yeast reveal a unified
mechanism for defining introns and exons and also for back-splicing to generate circular RNA.

Xueni Li, Shiheng Liu & Rui Zhao

Letters

Letter | 11 September 2019
Nine-hour X-ray quasi-periodic eruptions from a low-mass black hole galactic nucleus

Galaxy GSN 069 has unprecedented eruptions of X-ray light every nine hours, which indicate fast
transitions between cold and warm states and may shed light on black hole accretion.

G. Miniutti, R. D. Saxton & B. Agis-Gonzélez
Letter | 04 September 2019

Quantum critical behaviour at the many-body localization transition

Quantum critical behaviour at the many-body localization transition in a disordered Bose—
Hubbard system of bosonic rubidium atoms in an optical lattice is observed, connecting the
macroscopic phenomenology of the transition to the system’s microscopic quantum correlations.

Matthew Rispoli, Alexander Lukin & Markus Greiner
Letter | 18 September 2019

Integer factorization using stochastic magnetic tunnel junctions
A probabilistic computer utilizing probabilistic bits, or p-bits, is implemented with stochastic

nanomagnetic devices in a neural-network-inspired electrical circuit operating at room
temperature and demonstrates integer factorization up to 945.

William A. Borders, Ahmed Z. Pervaiz & Supriyo Datta
Letter | 09 September 2019

Intrinsically stable organic solar cells under high-intensity illumination

Organic photovoltaic cells containing an intrinsically stable organic absorber layer that are likely
to be stable for many decades under illumination are demonstrated.

Quinn Burlingame, Xiaheng Huang & Stephen R. Forrest
Letter | 09 September 2019
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Hindered dialkyl ether synthesis with electrogenerated carbocations

A route to the synthesis of hindered ethers is developed, in which electrochemical oxidation is
used to liberate high-energy carbocations that are then captured by an alcohol.

Jinbao Xiang, Ming Shang & Phil S. Baran
Letter | 18 September 2019

Rapid expansion of Greenland’s low-permeability ice slabs

Observations and regional climate models show that the increasing coverage of ice slabs on the
Greenland ice sheet could lead to a global sea-level rise of up to 74 millimetres by 2100.

M. MacFerrin, H. Machguth & W. Abdalati
Letter | 18 September 2019

Climate and air-quality benefits of a realistic phase-out of fossil fuels

Scenarios that model a realistic phase-out of fossil fuels find no substantial near-term increase in
the rate of warming, and suggest benefits for climate change mitigation and air quality at
essentially all timescales.

Drew Shindell & Christopher J. Smith
Letter | 04 September 2019

Death march of a segmented and trilobate bilaterian elucidates early animal evolution

Yilingia spiciformis, a bilaterian dating to the Ediacaran period, is described from body fossils
associated with trails produced by the animal, shedding light on the origins of segmentation and
motility in bilaterian animals.

Zhe Chen, Chuanming Zhou & Shuhai Xiao
Letter | 11 September 2019

Genome architecture and stability in the Saccharomyces cerevisiae knockout collection

Whole-genome sequencing of the strains of the Saccharomyces cerevisiae gene-knockout
collection reveals the effects of the deletion of non-essential genes on genome stability.

Fabio Puddu, Mareike Herzog & Stephen P. Jackson
Letter | 11 September 2019

Controlled modelling of human epiblast and amnion development using stem cells

Landmarks of early stages of human embryogenesis can be recapitulated in a highly controllable
and scalable fashion by culturing human pluripotent stem cells in a microfluidic device.

Yi Zheng, Xufeng Xue & Jianping Fu
Letter | 04 September 2019

Asymmetric lysosome inheritance predicts activation of haematopoietic stem cells

The cellular degradative machinery can be asymmetrically inherited upon haematopoietic-stem-
cell division, which predicts the future metabolic and translational activation of their daughter
cells.

Dirk Loeffler, Arne Wehling & Timm Schroeder
Letter | 11 September 2019

Targeting cardiac fibrosis with engineered T cells
Adoptive transfer of CAR T cells against the fibroblast marker FAP reduces cardiac fibrosis and

restores function after cardiac injury in mice, providing proof-of-principle for the development of
immunotherapeutic treatments for cardiac disease.
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o Haig Aghajanian, Toru Kimura & Jonathan A. Epstein
o Letter | 11 September 2019

SLC19A1 transports immunoreactive cyclic dinucleotides

A genome-wide CRISPR-interference screen is used to identify the reduced folate carrier
SLC19A1 as the major transporter of cyclic dinucleotides in human cells, with potential roles in
immunotherapeutic treatment of cancer, immune responses to pathogens and inflammatory
diseases.

o Rutger D. Luteijn, Shivam A. Zaver & David H. Raulet
e Letter | 04 September 2019

E-cadherin is required for metastasis in multiple models of breast cancer

Although E-cadherin loss promotes tumour-cell invasion in mouse and human models of invasive
ductal carcinoma, E-cadherin expression prevents oxidative-stress-mediated apoptosis during
detachment and is essential for metastasis.

o Veena Padmanaban, llona Krol & Andrew J. Ewald
e Letter | 04 September 2019

Structural basis of nucleosome recognition and modification by MLL methyltransferases

Cryo-electron microscopy structures of mixed-lineage leukaemia methyltransferases 1 and 3
associated with unmodified or mono-ubiquitinated nucleosome reveal the structural basis for the
activity specificity and regulation of these enzymes.

o Han Xue, Tonghui Yao & Jing Huang
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This Week

Editorial

e Editorial | 25 September 2019
A stem-cell race that no one wins

Japan helped to bring stem-cell technology to the world. Its regulatory policies threaten its hard-
won reputation.
e Editorial | 25 September 2019

The value of biodiversity is not the same as its price

An assessment of nature’s contribution to economic growth must listen to diverse voices.
e Editorial | 24 September 2019

We ignore the past at our peril

To navigate the present, we must heed the lessons of history.
World View

e World View | 24 September 2019
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A journal club to fix science

ReproducibiliTea can build up open science without top-down initiatives, says Amy Orben.
o Amy Orben

Research Highlights

e Research Highlight | 19 September 2019
Fossils reveal a gigantic marsupial’s bizarre anatomy
A now-extinct Australian animal was even bigger than previously thought and had joints that are

unique among mammals.
e Research Highlight | 20 September 2019

Why midday might be a golden hour for vaccinations

Immune cells’ built-in timepieces affect response to inoculation.
e Research Highlight | 23 September 2019
A diamond’s quantum memory sets a glittering record
Tiny device holds an unprecedented number of quantum units of information.
e Research Highlight | 18 September 2019
Bone-chilling Antarctic winter offers the unexpected: drizzle
‘Supercooled’ rain falls in the darkness of the long polar winter.
¢ Research Highlight | 20 September 2019
An uncorked champagne bottle imitates a fighter jet
On opening, a bottle of bubbly releases a carbon dioxide plume that travels faster than the speed of

sound.
e Research Highlight | 17 September 2019

Sex clouds queen bees’ vision

Semen that impairs a female’s eyesight is one weapon in the sexual arms race between male
honeybees and queens.
e Research Highlight | 20 September 2019

Glowing DNA label illuminates a cell’s fine details

Fluorescent tag can be affixed to proteins or genetic structures of interest.

Research

News & Views

e News & Views | 25 September 2019

Enigmatic origin of diamond-bearing rocks revealed

Kimberlites are volcanic rocks that derive from deep in Earth’s mantle, but the nature
of their source is uncertain. A study of this source’s evolution over two billion years
provides valuable information about its properties.

o Catherine Chauvel

News & Views | 18 September 2019
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Dangerous liaisons as tumour cells form synapses with neurons

Why brain tumours progress rapidly is unclear. The finding that such cancer cells
form synaptic connections with neurons uncovers an interaction that accelerates
tumour growth rate and lethality.

Andres Barria

News & Views | 09 September 2019

Concerns that captive breeding affects the ability of monarch butterflies to migrate

Monarch butterflies’ ability to migrate over long distances is impressive. Evidence
that some monarchs reared in captivity have impaired migratory skills compared with
wild monarchs has conservation implications.

Karen S. Oberhauser

News & Views | 09 September 2019

The structure of a T-cell mechanosensor

T-cell receptors orchestrate immune-system responses against infection and cancer. A
structure of an entire T-cell receptor complex clarifies its assembly and signalling,
and sheds light on its dynamic ligand recognition.

Ellis L. Reinherz
News & Views | 24 September 2019

From the archive

How Nature reported political support for European union in 1969, and early studies
of the effects of sewage on fish from 1919.
News & Views | 25 September 2019

X-rays glimpse solid hydrogen’s structure

Little was known about the properties of hydrogen under extreme pressure.
Experiments now reveal key details about the arrangement of molecules in several of
the element’s high-pressure phases.

Bartomeu Monserrat & Chris J. Pickard

Reviews

Review Article | 25 September 2019

Graphene and two-dimensional materials for silicon technology

Progress in integrating atomically thin two-dimensional materials with silicon-based
technology is reviewed, together with the associated opportunities and challenges, and
a roadmap for future applications is presented.

Deji Akinwande, Cedric Huyghebaert & Frank H. L. Koppens

Articles

Article | 25 September 2019
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Multivalent anions as universal latent electron donors

Multivalent anions are found to be capable of electron-doping polymer
semiconductors to realize conductive films with very low work functions, which
enable efficient electron injection into materials with low electron affinity.

Cindy G. Tang, Mazlan Nur Syafiqah & Peter K. H. Ho
Article | 18 September 2019

Synaptic proximity enables NMDAR signalling to promote brain metastasis

Breast-to-brain metastasis is enabled by activation of an N-methyl-D-aspartate
receptor, which is achieved via the formation of pseudo-tripartite synapses between
cancer cells and glutamatergic neurons.

Qiqun Zeng, lacovos P. Michael & Douglas Hanahan

Article | 18 September 2019
Glutamatergic synaptic input to glioma cells drives brain tumour progression

Neurons form glutamatergic synapses with glioma cells in mice and humans, and
inhibition of AMPA receptors reduces glioma cell invasion and growth.

Varun Venkataramani, Dimitar lvanov Tanev & Thomas Kuner
Article | 18 September 2019
Electrical and synaptic integration of glioma into neural circuits

Neurons form synapses onto glioma cells, and depolarization of glioma membranes
promotes glioma growth in vivo, whereas blocking electrochemical signalling blocks
tumour growth.

Humsa S. Venkatesh, Wade Morishita & Michelle Monje
Article | 28 August 2019

Structural basis of assembly of the human T cell receptor—CD3 complex

A high-resolution cryo-electron microscopy structure of the human octameric T cell
receptor—CD3 complex, including the complete extracellular and transmembrane
domains, reveals the structural basis for TCR—CD3 assembly and provides insights
into T cell receptor activation.

De Dong, Lvgin Zheng & Zhiwei Huang

Letters

Letter | 25 September 2019

Coherent spin-state transfer via Heisenberg exchange

Transmission of single-spin and entangled quantum states without the physical
displacement of electrons is demonstrated in a quadruple quantum dot array using the
Heisenberg exchange interaction and coherent SWAP gates.

Yadav P. Kandel, Haifeng Qiao & John M. Nichol
Letter | 25 September 2019
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Ultrahigh-pressure isostructural electronic transitions in hydrogen

X-ray diffraction measurements of solid hydrogen provide crystallographic
information for high-pressure phases of hydrogen and transitions between them,
suggesting a series of isostructural transitions under compression before band closure
and metallization.

Cheng Ji, Bing Li & Ho-Kwang Mao
Letter | 25 September 2019

A 16-step synthesis of the isoryanodane diterpene (+)-perseanol

The chemical synthesis of (+)-perseanol, a diterpene with potent insecticidal
properties, is reported.

Arthur Han, Yujia Tao & Sarah E. Reisman
Letter | 18 September 2019

Deep learning for multi-year ENSO forecasts

A statistical forecast model using a deep-learning approach produces useful forecasts
of El Nifio/Southern Oscillation events with lead times of up to one and a half years.

Yoo-Geun Ham, Jeong-Hwan Kim & Jing-Jia Luo
Letter | 16 September 2019

Aridity is expressed in river topography globally

A global dataset of river longitudinal profiles shows that river profiles become
straighter with increasing aridity and numerical modelling suggests that this can be
explained by rainfall-runoff regimes in different climate zones.

Shiuan-An Chen, Katerina Michaelides & Michael Bliss Singer
Letter | 25 September 2019

Kimberlites reveal 2.5-billion-year evolution of a deep, isolated mantle reservoir

Globally distributed kimberlites have their origins in a single, homogeneous early
Earth reservoir that was subsequently perturbed, probably by subduction along the
margins of Pangaea, around 200 million years ago.

Jon Woodhead, Janet Hergt & Geoff Nowell
Letter | 18 September 2019

Wilderness areas halve the extinction risk of terrestrial biodiversity

Wilderness areas with minimal levels of human disturbance promote the persistence
of biodiversity by acting as buffers against species loss, and therefore represent key
targets for environmental protection.

Moreno Di Marco, Simon Ferrier & James E. M. Watson

Letter | 11 September 2019
A middle Cambrian arthropod with chelicerae and proto-book gills

Mollisonia plenovenatrix, a small predatory arthropod from the Burgess Shale dated
to about 508 million years ago, is morphologically close to horseshoe crabs, which
suggests chelicerates arose as micropredators early during the Cambrian explosion.
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o Cédric Aria & Jean-Bernard Caron
Letter | 11 September 2019

DDX3X acts as a live-or-die checkpoint in stressed cells by regulating NLRP3 inflammasome

The RNA helicase DDX3X has a critical role in regulating both the induction of stress
granules and the activation of the NLRP3 inflammasome in cells under stress
conditions.

o Parimal Samir, Sannula Kesavardhana & Thirumala-Devi Kanneganti
Letter | 18 September 2019

a-Ketoglutarate links p53 to cell fate during tumour suppression

Restoring the function of p53 in a mouse model of pancreatic ductal adenocarcinoma
leads to the accumulation of a-ketoglutarate, which increases levels of the 5-
hydroxymethylcytosine chromatin modification and results in reduced tumour-cell
fitness.

o John P. Morris IV, Jossie J. Yashinskie & Scott W. Lowe
Letter | 11 September 2019

The fundamental role of chromatin loop extrusion in physiological V(D)J recombination

V(D)J recombination in B cells involves cohesin-mediated extrusion of chromatin
loops to present DNA targets for cleavage and joining.

o YuZhang, Xuefei Zhang & Frederick W. Alt
Letter | 18 September 2019

elF5B gates the transition from translation initiation to elongation

Single-molecule dynamics reveal that the GTPase activity of eukaryotic initiation
factor elF5B serves as a kinetic checkpoint for the transition from translation
initiation to elongation.

o lJinfan Wang, Alex G. Johnson & Joseph D. Puglisi
Letter | 18 September 2019

Low-barrier hydrogen bonds in enzyme cooperativity

Structural and biophysical studies reveal that low-barrier hydrogen bonds enable long-
range communication between the active sites of multimeric enzymes and synchronise
catalysis.

o Shaobo Dai, Lisa-Marie Funk & Kai Tittmann
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Publisher Correction: An actin-based viscoplastic lock ensures progressive body-axis
elongation

o Alicia Lardennois, Gabriella Pasti & Michel Labouesse
Publisher Correction | 13 September 2019
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Publisher Correction: Asymmetric lysosome inheritance predicts activation of haematopoietic
stem cells

o Dirk Loeffler, Arne Wehling & Timm Schroeder
Retraction | 25 September 2019

Retraction Note: Quantification of ocean heat uptake from changes in atmospheric O, and
CO: composition

o L. Resplandy, R. F. Keeling & A. Oschlies
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In the Red Sea, a
branching Acropora
coral spawns pink
egg-and-sperm bundles.
These bundles will be
carried by the currents
until they encounter

a match—a sperm
fertilizes an egg and
new life is created. Coral spawning usually
occurs once a year in a certain month, on
a specific night, and at a particular hour,
but environmental changes are disrupting
this synchronized event. See pages 987 and
1002. Photo: Tom Shlesinger
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CASE CHALLENGE

A Boy with Vomiting

A 14-month-old boy was evaluated because of vomiting and
insufficient weight gain. Beginning at 26 days of age, frequent emesis
occurred, including once with blood in the vomitus. What is the most
likely diagnosis?

Vote and comment. Find the answers in the full text of the case, to be published on
September 19.
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CLINICAL DECISIONS

Anticoagulation for Subsegmental Pulmonary Embolism?

A. Fernandes, J.M. Connors, M. Carrier | N Engl J Med 2019;381:1171-1174

This interactive feature about a patient with a single subsegmental pulmonary embolus offers a
case vignette accompanied by essays that either support or discourage the use of anticoagulation
therapy for this type of embolism.
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The Element of Surprise
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This interactive case features a 64-year-old woman who presents with
symptoms of fatigue, shortness of breath, nausea, weight loss, and
loose stools.
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