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This Week 

Editorial 

 Editorial | 02 July 2019 

Nature is proud to support Pride in STEM 

This year’s International Day of LGBTQ+ People in Science, Technology, 

Engineering and Maths has our fullest backing. 
World View 

 World View | 02 July 2019 

Why India is striking back against predatory journals 

Our foe is determined and adaptable, says BhushanPatwardhan. A list of 

credible titles is the latest salvo in the fight against shoddy scholarship. 

o BhushanPatwardhan 

Research Highlights 

 Research Highlight | 24 June 2019 

Volcano’s magma hit top speed 

Volcanologists might need to update their ideas about how molten rock 

travels from deep within Earth to erupt at the surface. 

 Research Highlight | 26 June 2019 

Giant bird nearly as heavy as a polar bear lorded it over Pleistocene Europe 

Fossil find suggests that enormous birds roamed both northern and southern 

hemispheres. 

 Research Highlight | 01 July 2019 

Detecting the softest sounds in the Universe 

A quantum object called a qubit helps scientists to pick out a single unit of 

sound. 

 Research Highlight | 28 June 2019 

Shape-shifting, colour-switching ‘octopus’ emerges from a 3D printer 

Recipe includes specialized polymer and pigments that change colour when 

temperature rises or falls. 

 Research Highlight | 26 June 2019 

https://www.nature.com/articles/d41586-019-02022-8
https://www.nature.com/articles/d41586-019-02023-7
https://www.nature.com/articles/d41586-019-01980-3
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https://www.nature.com/articles/d41586-019-02005-9


Hidden brain activity revealed in people with coma 

Hospital patients who appear unresponsive after commands show evidence of 

brain activity. 

 Research Highlight | 26 June 2019 

Australia’s feral cats kill more than 800 million mammals every year 

Pet cats tend to kill non-native species, but feral felines slay more than 400 

million native mammals annually. 

 Research Highlight | 27 June 2019 

How DNA ‘hotspots’ snarl the search for cancer genes 

Clusters of mutations can mislead researchers. 

 

Research 

News & Views 

 News & Views | 03 July 2019 

An exciting boost for solar cells 

A process called singlet fission has the potential to enhance the efficiency of 

solar cells. The mechanism has been difficult to implement in such devices, 

but experiments demonstrate a way forward. 

o Joseph M. Luther & Justin C. Johnson 
 News & Views | 26 June 2019 

Metabolic signal curbs cancer-cell migration 

Metastasis, the migration of tumour cells from their primary site, is 

associated with poor prognosis. A molecule made during cell metabolism 

limits metastasis, revealing that this metabolite restrains cancer progression. 

o Lydia W. S. Finley 
 News & Views | 03 July 2019 

Neural networks mapped in both sexes of the worm 

Understanding how the brain’s functions emerge from the workings of neural 

circuits is a central pursuit of neuroscience. New wiring diagrams of the 

nervous system in both sexes of a worm mark important progress. 

o Douglas S. Portman 
 News & Views | 03 July 2019 

Text mining facilitates materials discovery 

Computer algorithms can be used to analyse text to find semantic 

relationships between words without human input. This method has now 

https://www.nature.com/articles/d41586-019-01995-w
https://www.nature.com/articles/d41586-019-02001-z
https://www.nature.com/articles/d41586-019-02011-x
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https://www.nature.com/articles/d41586-019-02006-8
https://www.nature.com/articles/d41586-019-01978-x


been adopted to identify unreported properties of materials in scientific 

papers. 

o OlexandrIsayev 
 News & Views | 24 June 2019 

Star-like cells spark behavioural hyperactivity in mice 

A molecular dialogue between neurons and star-shaped cells called 

astrocytes in the striatum of the mouse brain leads to behavioural 

hyperactivity and inattentiveness that are reminiscent of attention-deficit 

hyperactivity disorder. 

o Zhihua Gao & Hailan Hu 

Articles 

 Article | 03 July 2019 

Hyperbolic lattices in circuit quantum electrodynamics 

An interconnected network made of superconducting microwave resonators 

is created as a step towards quantum simulations of interacting particles in 

hyperbolic space. 

o Alicia J. Kollár, Mattias Fitzpatrick & Andrew A. Houck 
 Article | 19 June 2019 

Electrolytic vascular systems for energy-dense robots 

An energy-dense hydraulic fluid is used to construct a synthetic circulatory 

system in a lionfish-like soft robot, enabling untethered movement for up to 

36 hours. 

o Cameron A. Aubin, Snehashis Choudhury & Robert F. Shepherd 
 Article | 03 July 2019 

Insect egg size and shape evolve with ecology but not developmental rate 

Analyses of insect eggs as well as genetic and life-history traits of insects 

show that where eggs are laid, rather than universal allometric constants, 

developmental rate or adult body size, underlies size and shape evolution. 

o Samuel H. Church, Seth Donoughe & Cassandra G. Extavour 
 Article | 03 July 2019 

Whole-animal connectomes of both Caenorhabditiselegans sexes 

Quantitative connectivity matrices (or connectomes) for both adult sexes of 

the nematode Caenorhabditiselegans are presented that encompass all 

connections from sensory input to end-organ output across the entire animal. 

o Steven J. Cook, Travis A. Jarrell & Scott W. Emmons 

https://www.nature.com/articles/d41586-019-01949-2
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https://www.nature.com/articles/s41586-019-1313-1
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 Article | 19 June 2019 

Large-scale chemical–genetics yields new M. tuberculosis inhibitor classes 

A high-throughput chemical–genetic screening approach for the discovery of 

targets and chemicals to treat Mycobacterium tuberculosis yields tenfold 

more hit compounds than conventional whole-cell screening methods. 

o Eachan O. Johnson, Emily LaVerriere & Deborah T. Hung 
 Article | 29 May 2019 

DNA damage detection in nucleosomes involves DNA register shifting 

Cryo-electron microscopy structures reveal that the DNA-repair factor UV-

DDB exposes inaccessible nucleosome lesions for binding by inducing a 

translational shift in the nucleosome position. 

o Syota Matsumoto, Simone Cavadini & Nicolas H. Thomä 

Letters 

 Letter | 12 June 2019 

Spin–orbit-driven band inversion in bilayer graphene by the van der Waals 

proximity effect 

By enhancing the spin–orbit coupling in bilayer graphene using the 

proximity effect in a van der Waals heterostructure, band inversion occurs 

and an incompressible, gapped phase is produced. 

o J. O. Island, X. Cui & A. F. Young 
 Letter | 03 July 2019 

Sensitization of silicon by singlet exciton fission in tetracene 

A silicon and tetracene solar cell employing singlet fission uses an eight-

angstrom-thick hafnium oxynitride interlayer to promote efficient triplet 

transfer, increasing the efficiency of the cell. 

o Markus Einzinger, Tony Wu & Marc A. Baldo 
 Letter | 03 July 2019 

Unsupervised word embeddings capture latent knowledge from materials 

science literature 

Natural language processing algorithms applied to three million materials 

science abstracts uncover relationships between words, material 

compositions and properties, and predict potential new thermoelectric 

materials. 

o VaheTshitoyan, John Dagdelen & Anubhav Jain 
 Letter | 03 July 2019 

https://www.nature.com/articles/s41586-019-1315-z
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Neogene cooling driven by land surface reactivity rather than increased 

weathering fluxes 

A carbon cycle model constrained by weathering-sensitive isotopic tracers 

reveals that long-term cooling in the Neogene period reflects a change in 

how surface denudation is partitioned into weathering and erosion. 

o Jeremy K. Caves Rugenstein, Daniel E. Ibarra& Friedhelm von 
Blanckenburg 

 Letter | 19 June 2019 

Location-level processes drive the establishment of alien bird populations 

worldwide 

Bayesian hierarchical regression analysis of a global database of bird 

introduction events reveals the environmental, climatic and biotic factors that 

are the primary determinants of the successful establishment of populations 

of alien species. 

o David W. Redding, Alex L. Pigot & Tim M. Blackburn 
 Letter | 19 June 2019 

Noncoding deletions reveal a gene that is critical for intestinal function 

An intestine-critical region on human chromosome 16, and its regulation 

of PERCC1, a newly identified gene, is shown to underlie the genetic basis 

of a severe, inherited form of diarrhoea. 

o Danit Oz-Levi, TsviyaOlender & Len A. Pennacchio 
 Letter | 12 June 2019 

Hydraulic control of mammalian embryo size and cell fate 

A mouse blastocyst model reveals how lumenal pressure, cell cortical tension 

and tissue stiffness act at the tissue scale to regulate embryo size, which in 

turn influences the division pattern of trophectoderm cells and their fate 

specification. 

o ChiiJou Chan, Maria Costanzo & Takashi Hiiragi 
 Letter | 29 May 2019 

Long-term ex vivo haematopoietic-stem-cell expansion allows nonconditioned 

transplantation 

An albumin-free culture system for the long-term ex vivo expansion of 

mouse haematopoietic stem cells produces 236- to 899-fold expansion, and 

generates cultures that robustly engraft in recipient mice without toxic pre-

conditioning. 

o Adam C. Wilkinson, Reiko Ishida & Satoshi Yamazaki 
 Letter | 12 June 2019 
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Migrant memory B cells secrete luminal antibody in the vagina 

In a mouse model of herpes simplex 2 virus infection, circulating memory B 

cells—rather than plasma cells—are shown to be the source of antibody 

secretion in the vaginal lumen following secondary infection. 

o Ji Eun Oh, NorifumiIijima & Akiko Iwasaki 
 Letter | 26 June 2019 

UDP-glucose accelerates SNAI1 mRNA decay and impairs lung cancer 

metastasis 

UDP-glucose has a tumour-suppressive role by inhibiting the association 

between HuR and SNAI1 mRNA, whereas UGDH-mediated metabolism of 

UDP-glucose leads to increased SNAI1mRNA stability and expression, 

thereby promoting tumour cell migration and lung cancer metastasis. 

o Xiongjun Wang, Ruilong Liu & Weiwei Yang 
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This Week 

Editorial 

 Editorial | 10 July 2019 

Cancer, climate, plastics: why ‘earthshots’ are harder than moonshots 

Apollo was a triumph, but 50 years on, moonshots to solve more-complex 

global challenges face a different set of hurdles. 

Collection: 

o 50 years since the Apollo Moon landing 
 Editorial | 09 July 2019 

To contain Ebola, the United States must fulfil its promise to the World Health 

Organization 

WHO responders are braving bullets to end the outbreak in the Democratic 

Republic of the Congo, but the virus could cross borders without the pledged 

funding. 
 

Research Highlights 

 Research Highlight | 01 July 2019 
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Biased data undermine an iconic weather record 

Flaws are revealed in a highly cited database that dates back more than two 

centuries. 

 Research Highlight | 04 July 2019 

Huge algal mat spanning an ocean is visible from space 

Deforestation in the Amazon has helped to fuel the growth of a seaweed 

blanket that exceeded 20 million tonnes in 2018. 

 Research Highlight | 04 July 2019 

CRISPR helps to rid mice of HIV 

Gene-editing tool joins forces with antiretroviral drugs to drive HIV from its 

sanctuaries. 

 Research Highlight | 03 July 2019 

A ‘molecular thumb drive’ stores big files in small droplets 

Information is encoded in spots made of assorted substances. 

 Research Highlight | 04 July 2019 

Ancient DNA reveals the roots of the Biblical Philistines 

Bones found in the Philistine city of Ashkelon and dating to the twelfth 

century BC hint at European heritage. 

 Research Highlight | 08 July 2019 

Glowing crystals help to measure temperatures from afar 

New crystalline materials aid in the detection of tiny temperature shifts in a 

target object. 

 Research Highlight | 04 July 2019 

Three zombie stars on the run 

Stars moving at high velocity seem to have managed to live on after 

cataclysm. 

Research 

News & Views 

 News & Views | 26 June 2019 

Walking on your sensitive sole 

Thick foot calluses develop naturally when walking barefoot. It emerges that 

they preserve foot sensitivity while offering protection, thus avoiding the 

trade-off between the two that occurs with cushioned shoes. 

o KristiaanD’Août 
 News & Views | 10 July 2019 
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Low retention of impact material by the Moon 

Simulations demonstrate that the Moon’s ability to retain material from 

striking impactors is lower than was previously assumed. This finding helps 

to explain the scarcity of precious metals in the Moon relative to Earth. 

o James M. D. Day 
 News & Views | 03 July 2019 

Infiltration of old brains by T cells causes dysfunction of neural stem cells 

Age-dependent changes in their environment can impair stem cells’ function. 

The finding that T cells infiltrate the brains of aged mice and cause 

dysfunction of neural stem cells reveals a potential therapeutic target. 

o Allison M. Bond & Hongjun Song 
 News & Views | 12 June 2019 

Hijack of CRISPR defences by selfish genes holds clinical promise 

Parasitic genetic elements called transposons carry CRISPR machinery that 

is normally used against them by bacterial cells. This paradox has now been 

explained, with implications for gene-therapy research. 

o Fyodor D. Urnov 
 News & Views | 09 July 2019 

From the archive 

How Nature reported a resource of animal sounds in 1969, and an analysis of 

psychiatric disorders in 1919. 

 News & Views | 01 July 2019 

Fishing out a feeding paradox 

If an animal’s body shape is specialized in a way that aids feeding on 

specific organisms, does this restrict what the animal can prey on? An 

observation of fishes feeding in the wild might now help to settle this 

question. 

o Sebastian Kruppert & Adam P. Summers 

Reviews 

 Review Article | 10 July 2019 

From discoveries in ageing research to therapeutics for healthy ageing 

The milestones that mark the advances in ageing research, the medical, 

commercial and societal implications of ageing and the different ageing 

pathways and processes that are associated with ageing are discussed. 

o Judith Campisi, Pankaj Kapahi & Eric Verdin 

https://www.nature.com/articles/d41586-019-02066-w
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Analysis 

 Analysis | 12 June 2019 

Climate as a risk factor for armed conflict 

Climate has affected organized armed conflict within countries, and 

intensifying climate change is estimated to increase future risks of conflict, 

although other drivers are substantially more influential and the mechanisms 

of climate–conflict linkages remain uncertain. 

o Katharine J. Mach, Caroline M. Kraan & Nina von Uexkull 

Articles 

 Article | 10 July 2019 

Neural signatures of sleep in zebrafish 

Fluorescence-based polysomnography in zebrafish reveals two major sleep 

signatures that share features with those of amniotes, which suggests that 

common neural sleep signatures emerged in the vertebrate brain over 

450 million years ago. 

o Louis C. Leung, Gordon X. Wang & Philippe Mourrain 
 Article | 03 July 2019 

Single-cell analysis reveals T cell infiltration in old neurogenic niches 

Single-cell transcriptomic analysis of neurogenic niches in young and old 

mice reveals that T cells infiltrate the neurogenic niches of old mice and 

inhibit the proliferation of neural stem cells, in part through expression of 

interferon-γ. 

o Ben W. Dulken, Matthew T. Buckley & Anne Brunet 
 Article | 17 June 2019 

TOX transcriptionally and epigenetically programs CD8+ T cell exhaustion 

The transcription factor TOX is a central regulator of the transcriptional and 

epigenetic development of exhausted T cells. 

o Omar Khan, Josephine R. Giles & E. John Wherry 
 Article | 12 June 2019 

Transposon-encoded CRISPR–Cas systems direct RNA-guided DNA 

integration 

A programmable transposase integrates donor DNA at user-defined genomic 

target sites with high fidelity, revealing a new approach for 

genetic engineering that obviates the need for DNA double-strand breaks and 

homologous recombination.  

o Sanne E. Klompe,Phuc L. H. Vo & Samuel H. Sternberg 

https://www.nature.com/articles/s41586-019-1300-6
https://www.nature.com/articles/s41586-019-1336-7
https://www.nature.com/articles/s41586-019-1362-5
https://www.nature.com/articles/s41586-019-1325-x
https://www.nature.com/articles/s41586-019-1323-z
https://www.nature.com/articles/s41586-019-1323-z


Letters 

 Letter | 10 July 2019 

Reconstructing the late-accretion history of the Moon 

Lunar impact simulations find an impactor-retention ratio three times lower 

than previously thought and indicate that highly siderophile element 

retention began 4.35 billion years ago, resolving accretion mass 

discrepancies between Earth and the Moon. 

o Meng-Hua Zhu, Natalia Artemieva & Kai Wünnemann 
 Letter | 24 June 2019 

Tracking the precession of single nuclear spins by weak measurements 

Periodic weak measurements of just a few carbon-13 nuclear spins in 

diamond demonstrate sensitive, high-resolution nuclear magnetic resonance 

spectroscopy at the molecular level. 

o K. S. Cujia, J. M. Boss & C. L. Degen 
 Letter | 03 July 2019 

Magnetic monopole noise 

Magnetic-flux noise measurements with a SQUID-based spectrometer 

demonstrate the presence of a magnetic monopole plasma in Dy2Ti2O7. 

o RitikaDusad, Franziska K. K. Kirschner & J. C. Séamus Davis 
 Letter | 26 June 2019 

Light-wave dynamic control of magnetism 

The magnetic properties of a ferromagnetic layer stack are controlled on 

attosecond timescales through optically induced spin and orbital momentum 

transfer, demonstrating a coherent regime of ultrafast magnetism. 

o Florian Siegrist, Julia A. Gessner & Martin Schultze 
 Letter | 10 July 2019 

Planar perovskite solar cells with long-term stability using ionic liquid 

additives 

Addition of an ionic liquid, BMIMBF4, to metal halide perovskite solar cells 

improves their efficiency and long-term operation under accelerated aging 

conditions of high temperature and full-spectrum sunlight. 

o Sai Bai, Peimei Da & Henry J. Snaith 
 Letter | 10 July 2019 

https://www.nature.com/articles/s41586-019-1359-0
https://www.nature.com/articles/s41586-019-1334-9
https://www.nature.com/articles/s41586-019-1358-1
https://www.nature.com/articles/s41586-019-1333-x
https://www.nature.com/articles/s41586-019-1357-2
https://www.nature.com/articles/s41586-019-1357-2


Controlling protein assembly on inorganic crystals through designed protein 

interfaces 

The controlled design of arrays of carboxylates geometrically matched to a 

potassium ion sublattice leads to the formation of extended self-assembled 

protein structures on mica. 

o Harley Pyles, Shuai Zhang & David Baker 
 Letter | 19 June 2019 

National food production stabilized by crop diversity 

A greater diversity of crops at the national level increases the temporal 

stability of total national harvest, reflecting markedly lower frequencies of 

years with sharp harvest losses. 

o Delphine Renard& David Tilman 
 Letter | 26 June 2019 

Foot callus thickness does not trade off protection for tactile sensitivity during 

walking 

People who frequently walk barefoot have thicker and harder calluses than 

those who typically use footwear; however, in contrast to shoes, callus 

thickness does not trade-off protection for the ability to perceive tactile 

stimuli during walking. 

o Nicholas B. Holowka, Bert Wynands & Daniel E. Lieberman 
 Letter | 17 June 2019 

TOX reinforces the phenotype and longevity of exhausted T cells in chronic 

viral infection 

TOX is a critical factor for the normal progression of T cell dysfunction and 

the maintenance of exhausted T cells during chronic infections. 

o Francesca Alfei, KristiyanKanev & DietmarZehn 
 Letter | 17 June 2019 

TOX is a critical regulator of tumour-specific T cell differentiation 

The nuclear factor TOX is highly expressed in antigen-

specific dysfunctional T cells in tumours and exhausted T cells during 

chronic viral infection and is a crucial regulator of the differentiation of 

tumour-specific T cells. 

o Andrew C. Scott, FriederikeDündar & Andrea Schietinger 
 Letter | 10 June 2019 

https://www.nature.com/articles/s41586-019-1361-6
https://www.nature.com/articles/s41586-019-1361-6
https://www.nature.com/articles/s41586-019-1316-y
https://www.nature.com/articles/s41586-019-1345-6
https://www.nature.com/articles/s41586-019-1345-6
https://www.nature.com/articles/s41586-019-1326-9
https://www.nature.com/articles/s41586-019-1326-9
https://www.nature.com/articles/s41586-019-1324-y


Off-target RNA mutation induced by DNA base editing and its elimination by 

mutagenesis 

Cytosine and adenine base editors have undesired off-target effects on RNA, 

but this activity can be reduced in deaminase-engineered variants while 

preserving on-target DNA editing. 

o Changyang Zhou, Yidi Sun & Hui Yang 
 Letter | 05 June 2019 

Cryo-EM structure of oxysterol-bound human Smoothened coupled to a 

heterotrimeric Gi 

Cryo-electron microscopy structure of the human Smoothened protein bound 

to 24(S),25-epoxycholesterol and a heterotrimeric Gi protein provides 

insights into the activation of a Frizzled-class G-protein-coupled receptor and 

Hedgehog signal transduction. 

o Xiaofeng Qi, Heng Liu & Xiaochun Li 
 Letter | 01 July 2019 

Smoothened stimulation by membrane sterols drives Hedgehog pathway 

activity 

The crystal structure of active mouse SMO in complex with the SAG21k 

agonist and a stabilizing intracellular binding nanobody reveals the structural 

basis of SMO regulation by PTCH1. 

o Ishan Deshpande, Jiahao Liang & AashishManglik 
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This Week 

Editorial 

 Editorial | 16 July 2019 

Diversity and international collaboration should not become casualties of anti-

espionage policies 

US universities have a responsibility to defuse the climate of suspicion 

hanging over their Chinese and Chinese American communities. 
World View 

Research Highlights 

 Research Highlight | 08 July 2019 

https://www.nature.com/articles/s41586-019-1314-0
https://www.nature.com/articles/s41586-019-1314-0
https://www.nature.com/articles/s41586-019-1286-0
https://www.nature.com/articles/s41586-019-1286-0
https://www.nature.com/articles/s41586-019-1355-4
https://www.nature.com/articles/s41586-019-1355-4
https://www.nature.com/articles/d41586-019-02180-9
https://www.nature.com/articles/d41586-019-02180-9


How a minty fresh flavouring could control useful genes 

The cooling compound menthol sets a human protein to work, triggering a 

cellular cascade. 

 Research Highlight | 12 July 2019 

Versatile virus hops between three primate species — including humans 

No other emerging pathogen is known to have jumped so frequently from 

species to species. 

 Research Highlight | 11 July 2019 

The explosive birth of a celestial ‘Cow’ 

Evidence points to a supernova as the source of a dazzling object that 

telescopes spotted in 2018. 

 Research Highlight | 10 July 2019 

A caterpillar’s acidic weapon against plant gunge 

Clever strategy stops larvae being engulfed by a flood of sticky latex. 

 Research Highlight | 12 July 2019 

Microscopic sensors reveal the brain’s chemical chatter 

Devices detect dopamine as it ripples from one neuron to others nearby. 

 Research Highlight | 10 July 2019 

Polar ice chronicles a toxic metal’s surging production 

Samples from the Arctic track rising and falling levels of lead over two 

millennia. 

 Research Highlight | 08 July 2019 

A ‘skin’ of movable solar panels helps buildings keep their cool 

Swivelling panels balance solar-energy generation and interior temperatures. 
Seven Days 

 Seven Days | 17 July 2019 

Ebola spread, Turing honour and mosquito-eradication trial 

The week in science: 12–18 July 2019. 

 

Research 

News & Views 

 News & Views | 17 July 2019 

Corrections to ocean-temperature record resolve puzzling regional differences 

An analysis of the record of sea surface temperature reveals that some 

climate variations that are thought to have occurred in the North Atlantic and 

the North Pacific oceans are an artefact of changes in measurement 

approaches. 

https://www.nature.com/articles/d41586-019-02119-0
https://www.nature.com/articles/d41586-019-02122-5
https://www.nature.com/articles/d41586-019-02125-2
https://www.nature.com/articles/d41586-019-02120-7
https://www.nature.com/articles/d41586-019-02153-y
https://www.nature.com/articles/d41586-019-02124-3
https://www.nature.com/articles/d41586-019-02105-6
https://www.nature.com/articles/d41586-019-02140-3
https://www.nature.com/articles/d41586-019-02147-w


o Zeke Hausfather 
 News & Views | 03 July 2019 

How mutations express themselves in blood-cell production 

A method for detecting mutations and measuring gene-expression levels in 

the same cell has enabled an investigation into the effects of mutations in a 

specific gene on the emergence of a form of blood cancer. 

o Siddharth Raju& Chun Jimmie Ye 
 News & Views | 16 July 2019 

From the archive 

How Nature reported the barring of UK women from engineering in 1919, 

and a celebration of key advances from the industrial revolution. 

 News & Views | 03 July 2019 

Holograms from electrons scattered by light 

The quantum interference of electrons that have been scattered by light has 

been used to produce holograms of the underlying electromagnetic fields — 

and might open up methods for studying materials at high temporal and 

spatial resolution. 

o Claus Ropers 
 News & Views | 17 July 2019 

Holistic models of reaction selectivity 

Computational models that predict the selectivity of reactions are typically 

accurate for only a specific reaction type and a narrow range of reaction 

components. A more general model has now been reported. 

o Per-Ola Norrby 
 News & Views | 10 July 2019 

A deep dive into the development of sea squirts 

An analysis of gene expression in sea-squirt embryos at different stages of 

development deepens our understanding of how the body plans of vertebrates 

might have evolved from those of less complex animals. 

o Noriyuki Satoh 

Perspectives 

 Perspective | 17 July 2019 

Estimating and tracking the remaining carbon budget for stringent climate 

targets 

A method of tracking changes in estimates of the remaining carbon budget 

over time should help to reconcile differences between these estimates and 

clarify their usefulness for setting emission reduction targets. 

https://www.nature.com/articles/d41586-019-02028-2
https://www.nature.com/articles/d41586-019-02150-1
https://www.nature.com/articles/d41586-019-02016-6
https://www.nature.com/articles/d41586-019-02148-9
https://www.nature.com/articles/d41586-019-01967-0
https://www.nature.com/articles/s41586-019-1368-z
https://www.nature.com/articles/s41586-019-1368-z


o JoeriRogelj, Piers M. Forster & Roland Séférian 

Articles 

 Article | 17 July 2019 

Holistic prediction of enantioselectivity in asymmetric catalysis 

A workflow for deriving statistical models of one set of reactions that can be 

used to predict related reactions is presented, facilitating catalyst and 

enantioselective reaction development. 

o Jolene P. Reid& Matthew S. Sigman 
 Article | 10 July 2019 

Comprehensive single-cell transcriptome lineages of a proto-vertebrate 

Comprehensive single-cell transcriptomes in the proto-

vertebrate Cionaintestinalisidentified provisional gene networks for 41 

different neural subtypes, providing insights into the swimming circuit of 

tadpoles and the evolution of the vertebrate telencephalon. 

o Chen Cao, Laurence A. Lemaire & Kai Chen 
 Article | 03 July 2019 

Somatic mutations and cell identity linked by Genotyping of Transcriptomes 

Profiling of over 38,000 CD34+ cells from patients with CALR-mutated 

myeloproliferative neoplasms, using the ‘Genotyping of 

Transcriptomes’ procedure, reveals that the transcriptional output of these 

mutations depends upon native cell identity. 

o Anna S. Nam, Kyu-Tae Kim & Dan A. Landau 
 Article | 26 June 2019 

High-dimensional geometry of population responses in visual cortex 

Analysis of the encoding of natural images by very large populations of 

neurons in the visual cortex of awake mice characterizes the high 

dimensional geometry of the neural responses. 

o Carsen Stringer, Marius Pachitariu & Kenneth D. Harris 
 Article | 26 June 2019 

Structure and autoregulation of a P4-ATPase lipid flippase 

Cryo-EM structures of the yeast P4-ATPase Drs2p–Cdc50p in three different 

states of activation provide insights into the function of this lipid flippase, 

including mechanisms of autoinhibition and PI4P-dependent activation. 

o Milena Timcenko, Joseph A. Lyons & PoulNissen 

https://www.nature.com/articles/s41586-019-1384-z
https://www.nature.com/articles/s41586-019-1385-y
https://www.nature.com/articles/s41586-019-1367-0
https://www.nature.com/articles/s41586-019-1346-5
https://www.nature.com/articles/s41586-019-1344-7


Letters 

 Letter | 17 July 2019 

A two-qubit gate between phosphorus donor electrons in silicon 

A fast, high-fidelity two-qubit exchange gate between phosphorus donor 

electron spin qubits in silicon is demonstrated by creating a tunable exchange 

interaction between two electrons bound to phosphorus atom qubits. 

o Y. He, S. K. Gorman & M. Y. Simmons 
 Letter | 17 July 2019 

Giant thermal Hall conductivity in the pseudogap phase of cuprate 

superconductors 

The so-called pseudogap phase in hole-doped cuprate superconductors is 

associated with an unusually large thermal Hall effect that attains 

unprecedented levels as the parent Mott insulator is approached. 

o G. Grissonnanche, A. Legros & L. Taillefer 
 Letter | 10 July 2019 

Designing minimal and scalable insect-inspired multi-locomotion millirobots 

A ten-gram insect-inspired robot capable of crawling, walking, jumping, 

somersaulting and performing collective tasks is built from low-cost, 

assembly-free components, demonstrating its scalability for collective 

applications with expanded mobility. 

o ZhenishbekZhakypov, Kazuaki Mori & Jamie Paik 
 Letter | 26 June 2019 

Living annulative π-extension polymerization for graphene nanoribbon 

synthesis 

A solution-based living annulative π-extension polymerization technique 

produces graphene nanoribbons with simultaneous control over their length, 

width and edges, resulting in the synthesis of graphene nanoribbon block 

copolymers. 

o Yuuta Yano, Nobuhiko Mitoma & KenichiroItami 
 Letter | 17 July 2019 

Correcting datasets leads to more homogeneous early-twentieth-century sea 

surface warming 

Correction of oddities in the historical record of sea surface temperatures 

reveals that some basin-wide climate variations were an artefact of 

systematic biases that stem, in part, from Japanese records being truncated to 

whole numbers when the records were digitized. 

o Duo Chan, Elizabeth C. Kent & Peter Huybers 

https://www.nature.com/articles/s41586-019-1381-2
https://www.nature.com/articles/s41586-019-1375-0
https://www.nature.com/articles/s41586-019-1375-0
https://www.nature.com/articles/s41586-019-1388-8
https://www.nature.com/articles/s41586-019-1331-z
https://www.nature.com/articles/s41586-019-1331-z
https://www.nature.com/articles/s41586-019-1349-2
https://www.nature.com/articles/s41586-019-1349-2


 Letter | 10 July 2019 

Notum produced by Paneth cells attenuates regeneration of aged intestinal 

epithelium 

Ageing-associated decline in intestinal stem cell function is mediated by 

increased Notum, a protein inhibitor of stemness-maintaining Wnt signalling, 

which is secreted by Paneth cells. 

o NallePentinmikko, Sharif Iqbal & PekkaKatajisto 
 Letter | 19 June 2019 

Distinct modes of mitochondrial metabolism uncouple T cell differentiation 

and function 

Genetic, pharmacological and metabolomics experiments reveal that the 

malate–aspartate shuttle and mitochondrial citrate export support the 

differentiation of mouse T helper 1 cells, whereas succinate dehydrogenase 

enforces their terminal effector function. 

o Will Bailis, Justin A. Shyer & Richard A. Flavell 
 Letter | 26 June 2019 

FOXA1 mutations alter pioneering activity, differentiation and prostate cancer 

phenotypes 

Mutations in the transcription factor FOXA1 that are common in prostate 

cancer result in gain-of-function effects that promote changes in the 

differentiation of tumour cells. 

o Elizabeth J. Adams, Wouter R. Karthaus & Charles L. Sawyers 
 Letter | 26 June 2019 

Distinct structural classes of activating FOXA1 alterations in advanced 

prostate cancer 

Comprehensive genomic analyses and mechanistic studies uncover three 

structural, functional and clinical classes of activating FOXA1 mutations and 

locus rearrangements in prostate cancer. 

o AbhijitParolia, Marcin Cieslik & Arul M. Chinnaiyan 
 Letter | 10 July 2019 

scSLAM-seq reveals core features of transcription dynamics in single cells 

A technique known as scSLAM-seq that combines single-cell RNA 

sequencing with metabolic RNA labelling and nucleoside conversion is used 

to study the onset of cytomegalovirus infection in single mouse fibroblasts. 

o Florian Erhard, Marisa A. P. Baptista & Lars Dölken 
 Letter | 10 July 2019 

https://www.nature.com/articles/s41586-019-1383-0
https://www.nature.com/articles/s41586-019-1383-0
https://www.nature.com/articles/s41586-019-1311-3
https://www.nature.com/articles/s41586-019-1311-3
https://www.nature.com/articles/s41586-019-1318-9
https://www.nature.com/articles/s41586-019-1318-9
https://www.nature.com/articles/s41586-019-1347-4
https://www.nature.com/articles/s41586-019-1347-4
https://www.nature.com/articles/s41586-019-1369-y


m6A enhances the phase separation potential of mRNA 

The cytosolic N6-methyladenosine (m6A)-binding proteins YTHDF1, 

YTHDF2 and YTHDF3 undergo liquid–liquid phase separation in vitro and 

in cells; this is enhanced by polymethylated mRNAs to form complexes that 

partition into different cellular phase-separated compartments. 

o Ryan J. Ries, Sara Zaccara & Samie R. Jaffrey 
 Letter | 10 July 2019 

Structure and assembly of the mitochondrial membrane remodelling GTPase 

Mgm1 

Crystal and electron cryo-tomography structures of Mgm1 

from Chaetomiumthermophilumreveal that Mgm1 forms bent tetramers, 

which further assemble into helical filaments on both positively and 

negatively curved membranes. 

o KatjaFaelber, Lea Dietrich & Oliver Daumke 
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Editorial 

 Editorial | 23 July 2019 

An innovative way to publish 

The research community needs to find ways to reward study design and 

methodology as much as the final result. A publishing format called 

Registered Reports offers a means of addressing this challenge. 

 Editorial | 24 July 2019 

Write rules for deep-sea mining before it’s too late 

The International Seabed Authority must commit the mining industry to a 

sustainable future. 
Research Highlights 

 Research Highlight | 16 July 2019 

AI solves the Rubik’s cube 

An algorithm unerringly finds solutions for a mind-bending puzzle. 

 Research Highlight | 19 July 2019 

https://www.nature.com/articles/s41586-019-1374-1
https://www.nature.com/articles/s41586-019-1372-3
https://www.nature.com/articles/s41586-019-1372-3
https://www.nature.com/articles/d41586-019-02277-1
https://www.nature.com/articles/d41586-019-02276-2
https://www.nature.com/articles/d41586-019-02195-2


Deadly parasites succumb to a drug mash-up 

A one-two punch knocks out treatment-resistant strains of malaria. 

 Research Highlight | 17 July 2019 

Archaic TB test for cows could finally be put out to pasture 

An updated method could enable tuberculosis vaccination in low-income 

nations. 

 Research Highlight | 16 July 2019 

The coded message sent by orangutan mums’ noisy scratching 

Scratches signal to youngsters that they need to get a move on. 

 Research Highlight | 17 July 2019 

Death as a human sacrifice awaited some travellers to a Mayan city 

People whose remains were consigned to a sinkhole in Mexico might have 

journeyed more than 1,000 kilometres to the site. 

 Research Highlight | 17 July 2019 

Vaping might help cigarette smokers cut back — but there’s a hitch 

Smokers who used e-cigarettes consumed fewer of the traditional version 

than those who did not. 

 Research Highlight | 16 July 2019 

Going organic for a better camera 

A digital-camera sensor made from organic semiconductors could prove 

useful in outer space. 

Research 

News & Views 

 News & Views | 24 July 2019 

Counting grains of sound 

Sound and vibration come in discrete units called phonons, in the same way 

that light exists as photons. A superconducting device that can count phonons 

could lead to advances in quantum-information processing. 

o Albert Schliesser 
 News & Views | 17 July 2019 

Infection triggers symptoms similar to those of Parkinson’s disease in mice 

lacking PINK1 protein 

In mice lacking a protein genetically linked to Parkinson’s disease, an 

autoimmune response to gut infection compromises the function of 

dopamine-producing neurons and leads to transient movement impairments. 

o Mary K. Herrick& Malú G. Tansey 

https://www.nature.com/articles/d41586-019-02203-5
https://www.nature.com/articles/d41586-019-02202-6
https://www.nature.com/articles/d41586-019-02178-3
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 News & Views | 24 July 2019 

The aberrant global synchrony of present-day warming 

Were extended warm or cold periods in the past worldwide, or only regional? 

Efforts to reconstruct Earth’s climate history suggest that the near-global 

extent of ongoing warming is unparalleled over the past 2,000 years. 

o Scott St. George 
 News & Views | 10 July 2019 

Cell communication in the blink of an eye 

The bodies of unicellular organisms called protists can contract extremely 

fast. Analysis reveals that the flow of surrounding fluid during contraction 

triggers a chain reaction of contraction of neighbouring protists. 

o Pavel Tomancak 
 News & Views | 22 July 2019 

Marine heatwaves in a changing climate 

Heatwaves in the ocean can rapidly disrupt marine ecosystems and the 

economies that depend on them. A global analysis of these events casts light 

on their causes and sets the stage for revealing how they might change in the 

future. 

o Michael G. Jacox 
 News & Views | 23 July 2019 

From the archive 

How Nature reported early findings from Apollo 11, and Irish attempts to 

farm New Zealand flax in 1919. 

 News & Views | 10 July 2019 

An early dispersal of modern humans from Africa to Greece 

Analysis of two fossils from a Greek cave has shed light on early hominins in 

Eurasia. One fossil is the earliest known specimen of Homo sapiens found 

outside Africa; the other is a Neanderthal who lived 40,000 years later. 

o Eric Delson 

Reviews 

 Review Article | 24 July 2019 

Advances in epigenetics link genetics to the environment and disease 

The authors review recent advances and current debates in epigenetics, 

including how epigenetic mechanisms interact with genetic variation, ageing, 

disease and the environment. 

o Giacomo Cavalli & Edith Heard 

https://www.nature.com/articles/d41586-019-02179-2
https://www.nature.com/articles/d41586-019-02069-7
https://www.nature.com/articles/d41586-019-02196-1
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Articles 

 Article | 10 July 2019 

Apidima Cave fossils provide earliest evidence of Homo sapiens in Eurasia 

Detailed comparative analyses of two fossil crania from Apidima Cave, 

Greece, indicate that two late Middle Pleistocene human groups were present 

at this site; first an early Homo sapiens population followed by a Neanderthal 

population. 

o Katerina Harvati, CarolinRöding & MirsiniKouloukoussa 
 Article | 26 June 2019 

Gene expression across mammalian organ development 

The transcriptomes of seven major organs across developmental stages from 

several mammalian species are used for comparative analyses of gene 

expression and evolution across organ development. 

o Margarida Cardoso-Moreira, Jean Halbert & Henrik Kaessmann 
 Article | 26 June 2019 

Developmental dynamics of lncRNAs across mammalian organs and species 

A transcriptome dataset from seven organs and seven mammalian species 

throughout development is used to analyse the expression of long noncoding 

RNAs in tissues within and between species, and at different stages of organ 

development. 

o IoannisSarropoulos, Ray Marin & Henrik Kaessmann 
 Article | 24 July 2019 

H+ transport is an integral function of the mitochondrial ADP/ATP carrier 

The mitochondrial ADP/ATP carrier mediates the proton leak in 

mitochondria from all tissues that lack UCP1, thereby linking coupled (ATP 

production) and uncoupled (thermogenesis) energy conversion. 

o Ambre M. Bertholet, Edward T. Chouchani & YuriyKirichok 
 Article | 03 July 2019 

Isomerization of BRCA1–BARD1 promotes replication fork protection 

BRCA1–BARD1 has a role in replication fork protection that is mediated by 

a mechanism of phosphorylation-targeted isomerization of BRCA1 and is 

independent of the canonical interaction between BRCA1 and PALB2. 

o Manuel Daza-Martin, KatarzynaStarowicz & Joanna R. Morris 

Letters 

 Letter | 24 July 2019 

https://www.nature.com/articles/s41586-019-1376-z
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General relativistic orbital decay in a seven-minute-orbital-period eclipsing 

binary system 

Observations of an eclipsing double-white-dwarf binary with an orbital 

period of 6.91 minutes that is decaying as predicted by general relativity are 

reported; once launched, the Laser Interferometer Space Antenna (LISA) 

should swiftly detect this binary. 

o Kevin B. Burdge, Michael W. Coughlin & Thomas A. Prince 
 Letter | 03 July 2019 

Interacting Floquetpolaritons 

Frequency modulation is used to create ‘Floquetpolaritons’—strongly 

interacting quasi-particles that exist in a customizable set of modes. 

o Logan W. Clark, NingyuanJia & Jonathan Simon 
 Letter | 24 July 2019 

Resolving the energy levels of a nanomechanical oscillator 

A hybrid platform comprising a microwave superconducting qubit and a 

nanomechanical piezoelectric oscillator is used to resolve the phonon number 

states of the oscillator. 

o PatricioArrangoiz-Arriola, E. Alex Wollack & Amir H. Safavi-Naeini 
 Letter | 24 July 2019 

A strongly inhomogeneous superfluid in an iron-based superconductor 

Atomic-resolution imaging of a strongly inhomogeneous superfluid in an 

iron-based superconductor shows spatial correlation between superfluid 

density variations and the strength of quasiparticle character. 

o D. Cho, K. M. Bastiaans & M. P. Allan 
 Letter | 10 July 2019 

Peptide ligation by chemoselectiveaminonitrile coupling in water 

Prebiotic peptide formation is achieved through chemoselective, high-

yielding ligation of α-aminonitriles in water, showing selectivity for α-

peptide coupling and tolerance of all proteinogenic amino acid residues. 

o Pierre Canavelli, Saidul Islam & Matthew W. Powner 
 Letter | 24 July 2019 

No evidence for globally coherent warm and cold periods over the 

preindustrial Common Era 

Warm and cold periods over the past 2,000 years have not occurred at the 

same time in all geographical locations, with the exception of the twentieth 

century, during which warming has occurred almost everywhere. 

o Raphael Neukom, Nathan Steiger & Johannes P. Werner 

https://www.nature.com/articles/s41586-019-1403-0
https://www.nature.com/articles/s41586-019-1403-0
https://www.nature.com/articles/s41586-019-1354-5
https://www.nature.com/articles/s41586-019-1386-x
https://www.nature.com/articles/s41586-019-1408-8
https://www.nature.com/articles/s41586-019-1371-4
https://www.nature.com/articles/s41586-019-1401-2
https://www.nature.com/articles/s41586-019-1401-2


 Letter | 15 July 2019 

Deep hydrous mantle reservoir provides evidence for crustal recycling before 

3.3 billion years ago 

Hydrogen isotopes and compositions of melt inclusions in olivine in 

komatiites indicate a hydrous source produced by recycling of seawater-

altered crust into the deep mantle over 3.3 billion years ago. 

o Alexander V. Sobolev, Evgeny V. Asafov & Gary R. Byerly 
 Letter | 10 July 2019 

Collective intercellular communication through ultra-fast hydrodynamic 

trigger waves 

Ultra-fast hydrodynamic communication between cells emerges in colonies 

of Spirostomumambiguum through the generation of long-ranged vortex 

flows that are sensed by neighbouring cells, leading to propagating trigger 

waves that coordinate the release of toxins. 

o Arnold J. T. M. Mathijssen, Joshua Culver & Manu Prakash 
 Letter | 17 July 2019 

Intestinal infection triggers Parkinson’s disease-like symptoms in Pink1−/− mice 

In mice lacking PINK1, bacterial infection in the intestine results in 

mitochondrial antigen presentation and generation of CD8+ T cells, and 

infected mice develop motor impairments, suggesting that PINK1 suppresses 

autoimmunity. 

o Diana Matheoud, Tyler Cannon & Michel Desjardins 
 Letter | 26 June 2019 

Immune evasion before tumour invasion in early lung squamous 

carcinogenesis 

The immune response is modulated at a early stage of carcinogenesis, such 

that both immune activation and evasion precede tumour invasion. 

o Céline Mascaux, MihaelaAngelova & JérômeGalon 
 Letter | 10 July 2019 

Tumour lineage shapes BRCA-mediated phenotypes 

Analysis of more than 17,000 tumours suggests that the contribution of 

germline and somatic mutations in the BRCA1 and BRCA2 genes to 

oncogenesis depends on tumour lineage. 

o Philip Jonsson, Chaitanya Bandlamudi & Barry S. Taylor 
 Letter | 17 July 2019 

https://www.nature.com/articles/s41586-019-1399-5
https://www.nature.com/articles/s41586-019-1399-5
https://www.nature.com/articles/s41586-019-1387-9
https://www.nature.com/articles/s41586-019-1387-9
https://www.nature.com/articles/s41586-019-1405-y
https://www.nature.com/articles/s41586-019-1330-0
https://www.nature.com/articles/s41586-019-1330-0
https://www.nature.com/articles/s41586-019-1382-1


Conformation space of a heterodimeric ABC exporter under turnover 

conditions 

Eight cryo-electron microscopy structures of the ATP-binding cassette 

exporter TmrAB under turnover conditions characterize the entire transport 

cycle in a lipid environment. 

o Susanne Hofmann, DovileJanuliene & Arne Moeller 
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40 From Science and other journals

RESEARCH ARTICLES 

43 METASURFACES

Matrix Fourier optics enables a 

compact full-Stokes polarization 

camera N. A. Rubin et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aax1839

44 AFRICAN GENETICS

Ancient DNA reveals a multistep 

spread of the first herders into 

sub-Saharan Africa M. E. Prendergast et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aaw6275

45 PROTEIN STABILITY

A glycine-specific N-degron pathway 

mediates the quality control of protein 

N-myristoylation R. T. Timms et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aaw4912

46 NEURODEVELOPMENT

Structured spike series specify 

gene expression patterns 

for olfactory circuit formation 

A. Nakashima et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aaw5030

47 CELL BIOLOGY

The heme-regulated inhibitor is a 

cytosolic sensor of protein misfolding 

that controls innate immune signaling 

M. Abdel-Nour et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aaw4144

▶ PERSPECTIVE P. 28

48 CRISPR BIOLOGY

RNA-guided DNA insertion with 

CRISPR-associated transposases 

J. Strecker et al.

▶ PERSPECTIVE P. 25

53 CELL BIOLOGY

A COPII subunit acts with an autophagy 

receptor to target endoplasmic 

reticulum for degradation Y. Cui et al.

61 PROTEIN DYNAMICS

Proton uptake mechanism in 

bacteriorhodopsin captured by 

serial synchrotron crystallography 

T. Weinert et al.

REPORTS 

65 BIOCHEMISTRY

Conserved N-terminal cysteine dioxygenases 

transduce responses to hypoxia in animals 

and plants N. Masson et al.

70 BEHAVIORAL ECONOMICS

Civic honesty around the globe A. Cohn et al.

▶ PERSPECTIVE P. 29

73 LIGHT METALS 

Large plasticity in magnesium mediated 

by pyramidal dislocations B.-Y. Liu et al.

▶ PERSPECTIVE P. 30

76 RESTORATION ECOLOGY

The global tree restoration potential  

J.-F. Bastin et al.

▶ PERSPECTIVE P. 24

79 CHEMICAL PHYSICS

Direct mapping of curve-crossing dynamics 

in IBr by attosecond transient absorption 

spectroscopy Y. Kobayashi et al.

83 MARINE ECOLOGY

The great Atlantic Sargassum belt  

M. Wang et al.

▶ PERSPECTIVE P. 27

ON THE COVER

The bacterial CRISPR 

system is an adaptive 

immune defense mecha-

nism. A new subtype of 

CRISPR is now shown 

to be co-opted by 

transposons to achieve 

their insertion into the 

targeted regions of the 

genome. This powerful CRISPR-Cas12k sys-

tem can be programmed to achieve precise 

and efficient targeted gene insertion, which 

holds great potential in genome editing 

applications. See pages 25 and 48. 
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135 From Science and other journals

REVIEW

138 ANTHROPOLOGY

Late Pleistocene exploration and 

settlement of the Americas by modern 

humans M. R. Waters

REVIEW SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aat5447

RESEARCH ARTICLES 

MICROBIOTA

139 Effects of microbiota-directed 

foods in gnotobiotic animals and 

undernourished children 

J. L. Gehrig et al.

RESEARCH ARTICLE SUMMARY; FOR FULL 

TEXT:dx.doi.org/10.1126/science.aau4732

140 A sparse covarying unit that 

describes healthy and impaired 

human gut microbiota development 

A. S. Raman et al.

RESEARCH ARTICLE SUMMARY; FOR FULL 

TEXT:dx.doi.org/10.1126/science.aau4735

▶ NEWS STORY P. 109

141 NEUROSCIENCE

A sense of space in postrhinal cortex 

P. A. LaChance et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aax4192

REPORTS 

142 SURFACE CHEMISTRY

Molecular structure elucidation with 

charge-state control S. Fatayer et al.

ARTIFICIAL MUSCLES

145 Strain-programmable fiber-based 

artificial muscle M. Kanik et al.

150 Sheath-run artificial muscles 

J. Mu et al.

155 Shape memory nanocomposite 

fibers for untethered high-energy 

microengines J. Yuan et al.

▶ PERSPECTIVE P. 125
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Chloride capture using a C–H 

hydrogen-bonding cage Y. Liu et al.

▶ PERSPECTIVE P. 124
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Enhanced CAR–T cell activity 

against solid tumors by vaccine 

boosting through the chimeric receptor 

L. Ma et al.

▶ PERSPECTIVE P. 119
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Q. Wu et al.
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Ancient cattle genomics, origins, and 

rapid turnover in the Fertile Crescent 

M. P. Verdugo et al.

176 REPRODUCTION

IFITM proteins inhibit placental 

syncytiotrophoblast formation and 

promote fetal demise J. Buchrieser et al.

▶ PERSPECTIVE P. 118

180 NEUROSCIENCE

Posterior parietal cortex plays a causal 

role in perceptual and categorical 

decisions Y. Zhou and D. J. Freedman

185 PROTEIN NETWORKS

Protein interaction networks revealed 

by proteome coevolution Q. Cong et al.

▶ PERSPECTIVE P. 120

ON THE COVER

Upon heating, a 

strain-programmable 

fiber-based artificial 

muscle composed of 

thermoplastic and elas-

tomer layers actuates a 

miniature printed arm 

and lifts a dumbbell 650 

times its own weight. 

These fiber-based muscles, fabricated at 

lengths of hundreds of meters, are highly 

tunable in terms of power and lateral 

dimensions and thus may offer opportuni-

ties in robotics and prosthetics. 

See pages 125, 145, 150, and 155. 
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This interactive feature about a woman who has recently had a spontaneous miscarriage and tests 

positive for thyroid peroxidase antibodies offers a case vignette accompanied by essays that either 

support or discourage the use of levothyroxine to increase her chances of becoming pregnant. 
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A Woman with Palpitations, Abdominal Pain, and Vomiting 

A 39-year-old woman with cyclic vomiting syndrome and polysubstance 

use disorder presented with abdominal pain and agitation. In the emergency 

department, she had a sudden episode of tachycardia with a narrow QRS 

complex, with a heart rate of more than 200 beats per minute. What is the 

most likely diagnosis? 
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