
 

NATIONAL INSTITUTE OF OCCUPATIONAL HEALTH 

(ICMR-NIOH) 

 

 

 

 

CURRENT CONTENT 

 

 

 

 

October, 2019 

Dr. S. K. Chatterjee Library 

Ahmedabad 
  

 

 



 

Contents 

 

 

 

Sl. No. Journal Name 
 

1.  American Journal of Epidemiology 
 

2.  Annals of work exposure & health 
 

3.  Bulletin of Environmental Contamination and Toxicology 
 

4.  Bulletin of the World Health Organization 
 

5.  Current Science 
 

6.  Human & Experimental Toxicology 
 

7.  Indian Journal of Experimental Biology 
 

8.  Journal of Occupational and Environmental Medicine 
 

9.  Nature 
 

10.  Occupational & Environmental Medicine 
 

11.  Science 
 

12.  Science Reporter 
 

13.  The Lancet 
 

14.  The New England Journal of Medicine 
 

 
 

 

 

 

 

https://link.springer.com/journal/128
http://www.tandfonline.com/uoeh20


A
M

E
R

IC
A

N
 JO

U
R

N
A

L O
F

 E
P

ID
E

M
IO

LO
G

Y

 American Journal of 
Epidemiology

ISSN 0002-9262 (print)
ISSN 1476-6256 (online)
printed in the u.s.a.

Published by Oxford University Press on behalf of the Johns Hopkins Bloomberg 
School of Public Health and Sponsored by the Society for Epidemiologic Research

Founded in 1920 by W. H. Welch and W. H. Howell as the American Journal of 
Hygiene at the Johns Hopkins School of Hygiene and Public Health

Continued on Inside Front Cover

Volume 188   Number 10   October 2019
academic.oup.com/aje

COMMENTARIES

	1761	Observational Studies That Seek to Emulate a Randomized Trial of Screening to Reduce 
the Incidence of Cancer: Do They Address the Question to Which We’d Like to Have an 
Answer?  Noel S. Weiss

	1764	Estimating the Effect of Preventive Services With Databases of Administrative Claims: 
Reasons to Be Concerned.  Xabier García-Albéniz, John Hsu, Michael Bretthauer, and Miguel A. 
Hernán

ORIGINAL CONTRIBUTIONS

Social Epidemiology

	1768	Suicide Risk Among US Peacekeepers Serving in the Bosnia and Kosovo Theater, 1996–2002.  
Tim Bullman and Aaron Schneiderman

	1774	Public Transportation Use and Cognitive Function in Older Age: A Quasiexperimental 
Evaluation of the Free Bus Pass Policy in the United Kingdom.  Erica Reinhard, Ludovico Carrino, 
Emilie Courtin, Frank J. van Lenthe, and Mauricio Avendano

Maternal and Child Health

	1784	A Birth Cohort Study on the Genetic Modification of the Association of Prenatal 
Methylmercury With Child Cognitive Development.  Jordi Julvez, George Davey Smith, Susan Ring, 
and Philippe Grandjean

	1794	Metformin Treatment and Cancer Risk: Cox Regression Analysis, With Time-Dependent 
Covariates, of 320,000 Persons With Incident Diabetes Mellitus.  Rachel Dankner, Nirit Agay, 
Liraz Olmer, Havi Murad, Lital Keinan Boker, Ran D. Balicer, and Laurence S. Freedman

	1801	Night-Shift Work and Risk of Prostate Cancer: Results From a Canadian Case-Control 
Study, the Prostate Cancer and Environment Study.  Christine Barul, Hugues Richard, and  
Marie-Elise Parent

Vo
lum

e 188   N
um

b
er 10   O

cto
b

er 2019   P
ag

es 1761–1870

AJEPID_188_10_COVER.indd   1 26-09-2019   17:49:00

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/issue/188/10 by guest on 06 N

ovem
ber 2019



Contents Continued From Front Cover

PRACTICE OF EPIDEMIOLOGY

 1812 Back to Basics: Overdiagnosis Is About Unwarranted Diagnosis. Bjørn Hofmann

 1818 Invited Commentary: Beyond Overdiagnosis—Diagnosis Without Benefit. Russell P. Harris

 1821 Hofmann Responds to “Defining Overdiagnosis”. Bjørn Hofmann

 1823 Simple Sensitivity Analysis for Differential Measurement Error. Tyler J. VanderWeele and Yige Li

 1830 Recent Substance Use and Probability of Unsuppressed HIV Viral Load Among Persons on Antiretroviral 
Therapy in Continuity Care. Catherine R. Lesko, Alexander P. Keil, Anthony T. Fojo, Geetanjali Chander, Bryan Lau, and 
Richard D. Moore

 1838 The Effects of Reverse Causality and Selective Attrition on the Relationship Between Body Mass Index 
and Mortality in Postmenopausal Women. Hailey R. Banack, Jennifer W. Bea, Jay S. Kaufman, Andrew Stokes, 
Candyce H. Kroenke, Marcia L. Stefanick, Shirley A. Beresford, Chloe E. Bird, Lorena Garcia, Robert Wallace, Robert A. 
Wild, Bette Caan, and Jean Wactawski-Wende

 1849 Using Serosurvey Data Triangulation for More Accurate Estimates of Vaccine Coverage: Measured and 
Modeled Coverage From Pakistan Household Surveys. Wenfeng Gong, Kyla Hayford, Mubarak Taighoon Shah, 
Junaid Iqbal, William J. Moss, Lawrence H. Moulton, Subhash Chandir, and Katherine L. O’Brien

 1858 Validation of the Oxford WebQ Online 24-Hour Dietary Questionnaire Using Biomarkers. Darren C. 
Greenwood, Laura J. Hardie, Gary S. Frost, Nisreen A. Alwan, Kathryn E. Bradbury, Michelle Carter, Paul Elliott, Charlotte 
E. L. Evans, Heather E. Ford, Neil Hancock, Timothy J. Key, Bette Liu, Michelle A. Morris, Umme Z. Mulla, Katerina 
Petropoulou, Gregory D. M. Potter, Elio Riboli, Heather Young, Petra A. Wark, and Janet E. Cade

RESEARCH LETTER

 1868 Use of Median Age at Death to Assess HIV Mortality. Qiang Xia, Chitra Ramaswamy, and Lucia V. Torian

LETTER TO THE EDITOR

 1870 Re: "Estimating the Effect of Preventive Services With Databases of Administrative Claims: Reasons to 
be Concerned". Noel S. Weiss

Instructions to Authors can be found on the following website: https://academic.oup.com/aje

Online collections of our Primers on -Omic Technologies and Study Design articles are available on 
our website.

Professional oPPortunities

to Place a recruitment/classified advertisement Please call 855-895-5374

Tulane University School of Public Health and Tropical Medicine
Department of Epidemiology

Ph.D. Scholarship

The Department of Epidemiology at the Tulane University School of Public Health 
and Tropical Medicine invites applications from outstanding candidates for the 
Ph.D. Scholarship.  Areas of research and study include Cardiometabolic/Kidney 
Disease Epidemiology, Infectious Disease Epidemiology, Cancer Epidemiology, 
Genetic and Molecular Epidemiology, Translational/Clinical/Implementation 
Research and Reproductive Epidemiology.

The Ph.D. scholarship includes full tuition scholarship in addition to a $24,000 
stipend/year for the Department Scholarship or $36,000 stipend/year for the 
Dean’s Scholarship the first two years of study.  Future funds are available from 
on-going research programs within the department. Applicants must display a 
record of superior academic achievement, evidenced by successful completion 
of a master’s program in epidemiology or related areas, outstanding GRE scores, 
and abilities in research.  Only exceptional candidates will be considered.  Com-
pleted applications must be received in the Tulane SPHTM Office of Admissions 
no later than December 1, 2019. 

Applications to Tulane University School of Public Health and Tropical Medicine 
may be made on-line through: http://www.sophas.org/http://www.sophas.org/

Copies may be sent to Jiang He, M.D., Ph.D. Chair, Department of Epidemiology, 
Tulane University School of Public Health and Tropical Medicine, 1440 Canal 
Street, #8318, New Orleans, LA 70112.

TULANE UNIVERSITY IS AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION 
EMPLOYER.  WOMEN AND MINORITIES ARE ENCOURAGED TO APPLY.

Articles published online ahead of print are available to read and cite 
with our Advance Article service.

Advance Article publication from Oxford Journals

Quality & speed

academic.oup.com

AJEPID_188_10_COVER.indd   2 26-09-2019   17:49:01

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/issue/188/10 by guest on 06 N

ovem
ber 2019



ISSN 0003-4878 (PRINT)
ISSN 1475-3162 (ONLINE)

ISSN 0003-4878 (PRINT)
ISSN 1475-3162 (ONLINE)

2398-7308
2398-7316

ORIGINAL ARTICLES
	 829	 ZOEY LASKARIS, CHAD MILANDO, STUART BATTERMAN, BHRAMAR MUKHERJEE,  

NILADRI BASU, MARIE S. O’NEILL, THOMAS G. ROBINS, JULIUS N. FOBIL
Derivation of Time-Activity Data Using Wearable Cameras and Measures of Personal Inhalation 
Exposure among Workers at an Informal Electronic-Waste Recovery Site in Ghana

	 842	 PAMELA J. DOPART, SARAH J. LOCKE, PIERLUIGI COCCO, BRYAN A. BASSIG,  
PABITRA R. JOSSE, PATRICIA A. STEWART, MARK P. PURDUE, QING LAN,  
NATHANIEL ROTHMAN, MELISSA C. FRIESEN
Estimation of Source-Specific Occupational Benzene Exposure in a Population-Based Case–Control 
Study of Non-Hodgkin Lymphoma

	 856	 M. ABBAS VIRJI, CHRISTINE R. SCHULER, JEAN COX-GANSER, MARCIA L. STANTON, 
MICHAEL S. KENT, KATHLEEN KREISS, ALEKSANDR B. STEFANIAK
Associations of Metrics of Peak Inhalation Exposure and Skin Exposure Indices With Beryllium 
Sensitization at a Beryllium Manufacturing Facility

	 870	 KYUNG-HWA CHOI, HYUNJOO KIM, MYOUNG-HEE KIM, HO-JANG KWON
Semiconductor Work and Adverse Pregnancy Outcomes Associated with Male Workers: A 
Retrospective Cohort Study

	 881	 DANELLIE LYNAS, ROBIN BURGESS-LIMERICK
Whole-Body Vibration Associated with Dozer Operation at an Australian Surface Coal Mine

	 890	 KARL FORSELL, INGRID LILJELIND, GÖRAN LJUNGKVIST, ROLF NORDLINDER,  
EVA ANDERSSON, RALPH NILSSON
Benzene Exposure and Biomarkers in Alveolar Air and Urine Among Deck Crews on Tankers 
Transporting Gasoline

	 898	 DAVID M. ZALK, SAMUEL Y. PAIK, WESLEY D. CHASE
A Quantitative Validation of the Control Banding Nanotool

	 918	 NICHOLAS CODY SCHAAL, MARIA MAJAR, ANDREW HUNTER
Sound Level Measurements in Berthing Areas of an Aircraft Carrier

	 930	 CYNTHIA DANISILE VUMA, JEANNETH MANGANYI, KERRY WILSON, DAVID REES
The Effect on Fit of Multiple Consecutive Donning and Doffing of N95 Filtering Facepiece Respirators

	 937	 TRACY M. MATTOX, CARLETON FALZONE, SASAN SADRIZADEH, TEVYE KUYKENDALL, 
JEFFREY J. URBAN
Impact of Source Position and Obstructions on Fume Hood Releases

	 950	 TOBIAS SCHWANK, KATRIN PITZKE, KRISTA GUSBETH, KEVIN ASHLEY, DIETMAR BREUER
Comparison of Microwave-Assisted Digestion and Consensus Open-Vessel Digestion Procedures for 
Evaluation of Metalliferous Airborne Particulate Matter

ANNALS OF  
WORK EXPOSURES  
AND HEALTH
Volume 63  Number 8  2019

ANNALS OF  

Cover image:  
The West Africa – Michigan 
Charter II in GeoHealth

WORK EXPOSURES  
AND HEALTH

A
N

N
A

LS
 O

F
 W

O
R

K
 E

X
P

O
S

U
R

E
S

 A
N

D
 H

E
A

LT
H	

V
olum

e 63  N
um

ber 8 O
ctober 2019  P

A
G

E
S

 829–964

Wearable cameras worn 
by workers at an informal 
electronic-waste 
recovery site in Ghana. 
An article on derivation 
of time-activity data 
using wearable cameras 
is included on pages  
829–841.

63 8 October 2019

D
ow

nloaded from
 https://academ

ic.oup.com
/annw

eh/issue/63/8 by guest on 06 N
ovem

ber 2019



Bulletin of Environmental Contamination and Toxicology 

Volume 103, Issue 4, October 2019 

Effects of a Systemic Pesticide Along an Aquatic Tri-Trophic Food Chain 
Eva Lima-Fernandes, Mirco Bundschuh…Pages 507-514 

OriginalPaper 

Trace Elements in Tissues of Whale Sharks (Rhincodon typus) Stranded in the Gulf of 

California, Mexico 
F. Pancaldi, F. Páez-Osuna…Pages 515-520 

OriginalPaper 

Hg and Se in Organs of Three Cetacean Species from the Murcia Coastline (Mediterranean 

Sea) 
E. Martínez-López, J. Peñalver, L. Lara…Pages 521-527 

OriginalPaper 

Mercury Accumulation in Millipedes (Narceus spp.) Living Adjacent to a Southern 

Appalachian Mountain Stream (USA) 
Connor I. Olson, Gale B. Beaubien…Pages 528-532 

OriginalPaper 

Mercury Concentrations in Invasive Burmese Pythons (Python bivitattus) of Southwest 

Florida 
Darren G. Rumbold, Ian A. Bartoszek....Pages 533-537 

OriginalPaper 

Hepatic Metal and Metallothionein Levels in a Potential Sentinel Teleost, Dulesauriga, from a 

Southeastern Brazilian Estuary 
R. A. Hauser-Davis, D. R. Silva-Junior…Pages 538-543 

OriginalPaper 

Toxicological Potential of Cadmium Impact on Rainbow Trout (Oncorhynchus mykiss) in 

Early Development 
Živilė Jurgelėnė, Milda Stankevičiūtė…Pages 544-550 

OriginalPaper 

The Effect of Persistent Heavy Metal Exposure on Some Antioxidant Enzyme Activities and 

Lipid Peroxidation of the Freshwater snail, Lymnaea natalensis 
S. M. Mnkandla, N. Basopo, A. H. Siwela...Pages 551-558 

OriginalPaper 

Assessment of Toxicity to Earthworm Eisenia fetida of Lead Contaminated Shooting Range 

Soils with Different Properties 
Gintarė Sujetovienė, Jūratė Česynaitė...Pages 559-564 

OriginalPaper 

Ecological Risk Assessment of Neodymium and Yttrium on Rare Earth Element Mine Sites 

in Ganzhou, China 
Chun-Mei Zhao, Xing Shi, Si-Qi Xie…Pages 565-570 

OriginalPaper 

https://link.springer.com/article/10.1007/s00128-019-02696-w
https://link.springer.com/search?facet-creator=%22Eva+Lima-Fernandes%22
https://link.springer.com/search?facet-creator=%22Mirco+Bundschuh%22
https://link.springer.com/article/10.1007/s00128-019-02640-y
https://link.springer.com/article/10.1007/s00128-019-02640-y
https://link.springer.com/search?facet-creator=%22F.+Pancaldi%22
https://link.springer.com/search?facet-creator=%22F.+P%C3%A1ez-Osuna%22
https://link.springer.com/article/10.1007/s00128-019-02697-9
https://link.springer.com/article/10.1007/s00128-019-02697-9
https://link.springer.com/search?facet-creator=%22E.+Mart%C3%ADnez-L%C3%B3pez%22
https://link.springer.com/search?facet-creator=%22J.+Pe%C3%B1alver%22
https://link.springer.com/search?facet-creator=%22L.+Lara%22
https://link.springer.com/article/10.1007/s00128-019-02664-4
https://link.springer.com/article/10.1007/s00128-019-02664-4
https://link.springer.com/search?facet-creator=%22Connor+I.+Olson%22
https://link.springer.com/search?facet-creator=%22Gale+B.+Beaubien%22
https://link.springer.com/article/10.1007/s00128-019-02670-6
https://link.springer.com/article/10.1007/s00128-019-02670-6
https://link.springer.com/search?facet-creator=%22Darren+G.+Rumbold%22
https://link.springer.com/search?facet-creator=%22Ian+A.+Bartoszek%22
https://link.springer.com/article/10.1007/s00128-019-02654-6
https://link.springer.com/article/10.1007/s00128-019-02654-6
https://link.springer.com/search?facet-creator=%22R.+A.+Hauser-Davis%22
https://link.springer.com/search?facet-creator=%22D.+R.+Silva-Junior%22
https://link.springer.com/article/10.1007/s00128-019-02694-y
https://link.springer.com/article/10.1007/s00128-019-02694-y
https://link.springer.com/search?facet-creator=%22%C5%BDivil%C4%97+Jurgel%C4%97n%C4%97%22
https://link.springer.com/search?facet-creator=%22Milda+Stankevi%C4%8Di%C5%ABt%C4%97%22
https://link.springer.com/article/10.1007/s00128-019-02693-z
https://link.springer.com/article/10.1007/s00128-019-02693-z
https://link.springer.com/search?facet-creator=%22S.+M.+Mnkandla%22
https://link.springer.com/search?facet-creator=%22N.+Basopo%22
https://link.springer.com/search?facet-creator=%22A.+H.+Siwela%22
https://link.springer.com/article/10.1007/s00128-019-02695-x
https://link.springer.com/article/10.1007/s00128-019-02695-x
https://link.springer.com/search?facet-creator=%22Gintar%C4%97+Sujetovien%C4%97%22
https://link.springer.com/search?facet-creator=%22J%C5%ABrat%C4%97+%C4%8Cesynait%C4%97%22
https://link.springer.com/article/10.1007/s00128-019-02690-2
https://link.springer.com/article/10.1007/s00128-019-02690-2
https://link.springer.com/search?facet-creator=%22Chun-Mei+Zhao%22
https://link.springer.com/search?facet-creator=%22Xing+Shi%22
https://link.springer.com/search?facet-creator=%22Si-Qi+Xie%22


Correlates of Waterbody Characteristics and the Occurrence or Diversity of Larval 

Amphibians in Central Ontario, Canada 
Amanda L. Loder, Russ Weeber…Pages 571-578 

OriginalPaper 

Cytochrome P450 and Glutathione-S-Transferase Activity are Altered Following 

Environmentally Relevant Atrazine Exposures in Crayfish (Faxoniusvirilis) 
Saamera Awali, Sara A. Abdulelah…Pages 579-584 

OriginalPaper 

The Growth, Apoptosis and Oxidative Stress in Microcystis viridis Exposed to Glyphosate 
Jing Ye, Chen Huang, Zhihao Qiu, Liang Wu…Pages 585-589 

OriginalPaper 

Occurrence and Risk Assessment of Antibiotics in Manure, Soil, Wastewater, Groundwater 

from Livestock and Poultry Farms in Xuzhou, China 
Deming Gu, Qiyan Feng, Changsheng Guo…Pages 590-596 

OriginalPaper 

Spatial Distribution and Congener Profiles of Polybrominated Diphenyl Ethers in Surface 

Sediment from Sanmen Bay and Xiamen Bay, Southeast China 
Kunyan Liu, Yong Qiu, Shanshan Zhou…Pages 597-603 

OriginalPaper 

The Impact of Highway Motor Vehicle Traffic on Energy Stores in Selected Plant Species 
Margita Kuklová, Ivica Pivková…Pages 604-609 

OriginalPaper 

A Rapid and Green Method for the Determination of Veterinary Pharmaceuticals in Swine 

Wastewater by Fluorescence Spectrophotometry 
Karina León-Aguirre, Emanuel Hernández-Núñez…Pages 610-616 

OriginalPaper 

Elucidating Microbial Pathways of Mercury Methylation During Litter Decomposition 
Elaine Chow, Martin Tsz-Ki Tsui...Pages 617-622 

OriginalPaper 

Adsorption–Desorption and Leaching Behaviors of Tetraniliprole in Three Typical Soils of 

China 
Wei Li, Yue Zhang, Haoran Jia, Wenwen Zhou…Pages 623-629 

OriginalPaper 
Degradation of Bisphenol S by a Bacterial Consortium Enriched from River Sediments 

Xingwang Wang, Jianqiu Chen, Rong Ji…Pages 630-635 

OriginalPaper 

Application of Rice Grain Husk Derived Biochar in Ameliorating Toxicity Impacts of Cu and 

Zn on Growth, Physiology and Enzymatic Functioning of Wheat Seedlings 
Rui Wang, Weizhang Fu, Jinhua Wang…Pages 636-641 

OriginalPaper 

Does Biochar Induce Similar Successions of Microbial Community Structures Among 

Different Soils? 
Yang Song, Xiaona Li, Min Xu, Wei Jiao…Pages 642-650 

https://link.springer.com/article/10.1007/s00128-019-02698-8
https://link.springer.com/article/10.1007/s00128-019-02698-8
https://link.springer.com/search?facet-creator=%22Amanda+L.+Loder%22
https://link.springer.com/search?facet-creator=%22Russ+Weeber%22
https://link.springer.com/article/10.1007/s00128-019-02674-2
https://link.springer.com/article/10.1007/s00128-019-02674-2
https://link.springer.com/search?facet-creator=%22Saamera+Awali%22
https://link.springer.com/search?facet-creator=%22Sara+A.+Abdulelah%22
https://link.springer.com/article/10.1007/s00128-019-02691-1
https://link.springer.com/search?facet-creator=%22Jing+Ye%22
https://link.springer.com/search?facet-creator=%22Chen+Huang%22
https://link.springer.com/search?facet-creator=%22Zhihao+Qiu%22
https://link.springer.com/search?facet-creator=%22Liang+Wu%22
https://link.springer.com/article/10.1007/s00128-019-02692-0
https://link.springer.com/article/10.1007/s00128-019-02692-0
https://link.springer.com/search?facet-creator=%22Deming+Gu%22
https://link.springer.com/search?facet-creator=%22Qiyan+Feng%22
https://link.springer.com/search?facet-creator=%22Changsheng+Guo%22
https://link.springer.com/article/10.1007/s00128-019-02681-3
https://link.springer.com/article/10.1007/s00128-019-02681-3
https://link.springer.com/search?facet-creator=%22Kunyan+Liu%22
https://link.springer.com/search?facet-creator=%22Yong+Qiu%22
https://link.springer.com/search?facet-creator=%22Shanshan+Zhou%22
https://link.springer.com/article/10.1007/s00128-019-02689-9
https://link.springer.com/search?facet-creator=%22Margita+Kuklov%C3%A1%22
https://link.springer.com/search?facet-creator=%22Ivica+Pivkov%C3%A1%22
https://link.springer.com/article/10.1007/s00128-019-02701-2
https://link.springer.com/article/10.1007/s00128-019-02701-2
https://link.springer.com/search?facet-creator=%22Karina+Le%C3%B3n-Aguirre%22
https://link.springer.com/search?facet-creator=%22Emanuel+Hern%C3%A1ndez-N%C3%BA%C3%B1ez%22
https://link.springer.com/article/10.1007/s00128-019-02700-3
https://link.springer.com/search?facet-creator=%22Elaine+Chow%22
https://link.springer.com/search?facet-creator=%22Martin+Tsz-Ki+Tsui%22
https://link.springer.com/article/10.1007/s00128-019-02688-w
https://link.springer.com/article/10.1007/s00128-019-02688-w
https://link.springer.com/search?facet-creator=%22Wei+Li%22
https://link.springer.com/search?facet-creator=%22Yue+Zhang%22
https://link.springer.com/search?facet-creator=%22Haoran+Jia%22
https://link.springer.com/search?facet-creator=%22Wenwen+Zhou%22
https://link.springer.com/article/10.1007/s00128-019-02699-7
https://link.springer.com/search?facet-creator=%22Xingwang+Wang%22
https://link.springer.com/search?facet-creator=%22Jianqiu+Chen%22
https://link.springer.com/search?facet-creator=%22Rong+Ji%22
https://link.springer.com/article/10.1007/s00128-019-02705-y
https://link.springer.com/article/10.1007/s00128-019-02705-y
https://link.springer.com/search?facet-creator=%22Rui+Wang%22
https://link.springer.com/search?facet-creator=%22Weizhang+Fu%22
https://link.springer.com/search?facet-creator=%22Jinhua+Wang%22
https://link.springer.com/article/10.1007/s00128-019-02687-x
https://link.springer.com/article/10.1007/s00128-019-02687-x
https://link.springer.com/search?facet-creator=%22Yang+Song%22
https://link.springer.com/search?facet-creator=%22Xiaona+Li%22
https://link.springer.com/search?facet-creator=%22Min+Xu%22
https://link.springer.com/search?facet-creator=%22Wei+Jiao%22


Bulletin of the World Health Organization 
Volume 97, Number 10, October 2019, 645-728 

Special theme: hearing loss: building capacity for a public health response 

IN THIS MONTH'S BULLETIN 

In this month’s Bulletin 

http://dx.doi.org/10.2471/BLT.19.001019 

 Article [HTML] 

 Article 

pdf, 1.65Mb 

 

EDITORIALS 

Hearing loss: rising prevalence and impact 

— Adrian C Davis & Howard J Hoffman 

http://dx.doi.org/10.2471/BLT.19.224683 

 Article [HTML] 

 Article 

pdf, 2.03Mb 

Health system requirements for hearing care services 

— Shelly Chadha, Kaloyan Kamenov & Alarcos Cieza 

http://dx.doi.org/10.2471/BLT.19.243683 

 Article [HTML] 

 Article 

pdf, 2.03Mb 

 

NEWS 

Public health round-up 

http://dx.doi.org/10.2471/BLT.19.011019 

 Article [HTML] 

 Article 

pdf, 3.67Mb 

Quiet please: reducing occupational exposure to harmful noise 

http://dx.doi.org/10.2471/BLT.19.021019 

 Article [HTML] 

 Article 

pdf, 3.77Mb 

Bolajoko Olusanya: personal challenges, public health 

http://dx.doi.org/10.2471/BLT.19.031019 

 Article [HTML] 

 Article 

pdf, 2.06Mb 

 

RESEARCH 

Children with hearing impairment in Malawi, a cohort study 

— Wakisa Mulwafu, Myroslava Tataryn, Sarah Polack, Asgaut Viste, Frederik Kragerud Goplen & Hannah 

Kuper 

http://dx.doi.org/10.2471/BLT.18.226241 

 Abstract [HTML] 

 Article [HTML] 

http://dx.doi.org/10.2471/BLT.19.001019
https://www.who.int/bulletin/volumes/97/10/19-001019/en/
https://www.who.int/bulletin/volumes/97/10/19-001019.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-001019.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.224683
https://www.who.int/bulletin/volumes/97/10/19-224683/en/
https://www.who.int/bulletin/volumes/97/10/19-224683.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-224683.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.243683
https://www.who.int/bulletin/volumes/97/10/19-243683/en/
https://www.who.int/bulletin/volumes/97/10/19-243683.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-243683.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.011019
https://www.who.int/bulletin/volumes/97/10/19-011019/en/
https://www.who.int/bulletin/volumes/97/10/19-011019.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-011019.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.021019
https://www.who.int/bulletin/volumes/97/10/19-021019/en/
https://www.who.int/bulletin/volumes/97/10/19-021019.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-021019.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.031019
https://www.who.int/bulletin/volumes/97/10/19-031019/en/
https://www.who.int/bulletin/volumes/97/10/19-031019.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-031019.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.226241
https://www.who.int/bulletin/volumes/97/10/18-226241-ab/en/
https://www.who.int/bulletin/volumes/97/10/18-226241/en/


 Article 

pdf, 2.25Mb 

Pilot implementation of newborn hearing screening programme at four hospitals in southern Thailand 

— Pittayapon Pitathawatchai, Wandee Khaimook & Virat Kirtsreesakul 

http://dx.doi.org/10.2471/BLT.18.220939 

 Abstract [HTML] 

 Article [HTML] 

 Article 

pdf, 2.24Mb 

Hearing and vision screening for preschool children using mobile technology, South Africa 

— Susan Eksteen, Stefan Launer, Hannah Kuper, Robert H Eikelboom, Andrew Bastawrous & De Wet 

Swanepoel 

http://dx.doi.org/10.2471/BLT.18.227876 

 Abstract [HTML] 

 Article [HTML] 

 Article 

pdf, 2.27Mb 

 

POLICY & PRACTICE 

Hearing care across the life course provided in the community 

— Jonathan J Suen, Kaustubh Bhatnagar, Susan D Emmett, Nicole Marrone, Samantha Kleindienst Robler, De 

Wet Swanepoel, Aileen Wong & Carrie L Nieman 

http://dx.doi.org/10.2471/BLT.18.227371 

 Abstract [HTML] 

 Article [HTML] 

 Article 

pdf, 2.25Mb 

Training for hearing care providers 

— Mahmood F Bhutta, Xingkuan Bu, Patricia Castellanos de Muñoz, Suneela Garg & Kelvin Kong 

http://dx.doi.org/10.2471/BLT.18.224659 

 Abstract [HTML] 

 Article [HTML] 

 Article 

pdf, 3.08Mb 

Access to adults’ hearing aids: policies and technologies used in eight countries 

— Michael Yong, Amber Willink, Catherine McMahon, Bradley McPherson, Carrie L Nieman, Nicholas S 

Reed & Frank R Lin 

http://dx.doi.org/10.2471/BLT.18.228676 

 Abstract [HTML] 

 Article [HTML] 

 Article 

pdf, 2.24Mb 

Education and health of children with hearing loss: the necessity of signed languages 

— Joseph J Murray, Wyatte C Hall & Kristin Snoddon 

http://dx.doi.org/10.2471/BLT.19.229427 

 Abstract [HTML] 

 Article [HTML] 

 Article 

pdf, 2.20Mb 

https://www.who.int/bulletin/volumes/97/10/18-226241.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-226241.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.220939
https://www.who.int/bulletin/volumes/97/10/18-220939-ab/en/
https://www.who.int/bulletin/volumes/97/10/18-220939/en/
https://www.who.int/bulletin/volumes/97/10/18-220939.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-220939.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.227876
https://www.who.int/bulletin/volumes/97/10/18-227876-ab/en/
https://www.who.int/bulletin/volumes/97/10/18-227876/en/
https://www.who.int/bulletin/volumes/97/10/18-227876.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-227876.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.227371
https://www.who.int/bulletin/volumes/97/10/18-227371-ab/en/
https://www.who.int/bulletin/volumes/97/10/18-227371/en/
https://www.who.int/bulletin/volumes/97/10/18-227371.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-227371.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.224659
https://www.who.int/bulletin/volumes/97/10/18-224659-ab/en/
https://www.who.int/bulletin/volumes/97/10/18-224659/en/
https://www.who.int/bulletin/volumes/97/10/18-224659.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-224659.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.228676
https://www.who.int/bulletin/volumes/97/10/18-228676-ab/en/
https://www.who.int/bulletin/volumes/97/10/18-228676/en/
https://www.who.int/bulletin/volumes/97/10/18-228676.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-228676.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.229427
https://www.who.int/bulletin/volumes/97/10/19-229427-ab/en/
https://www.who.int/bulletin/volumes/97/10/19-229427/en/
https://www.who.int/bulletin/volumes/97/10/19-229427.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-229427.pdf?ua=1


 

PERSPECTIVES 

Mobile applications to detect hearing impairment: opportunities and challenges 

— De Wet Swanepoel, Karina C De Sousa, Cas Smits & David R Moore 

http://dx.doi.org/10.2471/BLT.18.227728 

 Article [HTML] 

 Article 

pdf, 2.04Mb 

Provision of hearing care in Pacific Island countries and territories 

— Peter R Thorne, Elizabeth AL Holt, Vili Nosa, Oh Chunghyeon, Sepiuta Lopati, Sione Pifeleti, Michael 

Maslin, Judith McCool & Berlin Kafoa 

http://dx.doi.org/10.2471/BLT.18.224600 

 Article [HTML] 

 Article 

pdf, 2.04Mb 

Meeting the educational needs of children with hearing loss 

— Karissa L LeClair & James E Saunders 

http://dx.doi.org/10.2471/BLT.18.227561 

 Article [HTML] 

 Article 

pdf, 2.04Mb 

Hearing loss grades and the International classification of functioning, disability and health 

— Bolajoko O Olusanya, Adrian C Davis & Howard J Hoffman 

http://dx.doi.org/10.2471/BLT.19.230367 

 Article [HTML] 

 Article 

pdf, 2.06Mb 

 

CORRIGENDUM 

Corrigendum 

http://dx.doi.org/10.2471/BLT.19.101019 

 

http://dx.doi.org/10.2471/BLT.18.227728
https://www.who.int/bulletin/volumes/97/10/18-227728/en/
https://www.who.int/bulletin/volumes/97/10/18-227728.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-227728.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.224600
https://www.who.int/bulletin/volumes/97/10/18-224600/en/
https://www.who.int/bulletin/volumes/97/10/18-224600.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-224600.pdf?ua=1
http://dx.doi.org/10.2471/BLT.18.227561
https://www.who.int/bulletin/volumes/97/10/18-227561/en/
https://www.who.int/bulletin/volumes/97/10/18-227561.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/18-227561.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.230367
https://www.who.int/bulletin/volumes/97/10/19-230367/en/
https://www.who.int/bulletin/volumes/97/10/19-230367.pdf?ua=1
https://www.who.int/bulletin/volumes/97/10/19-230367.pdf?ua=1
http://dx.doi.org/10.2471/BLT.19.101019


CURRENT SCIENCE, VOL. 117, NO. 8, 25 OCTOBER 2019 1255

Founded: 1932 ISSN: 0011–3891 
 

CURRENT SCIENCE 
 

Volume 117 Number 8 25 October 2019 

 
1258 In this issue 

 EDITORIAL 
1259 Hormesis – an exciting field in genetic toxicology and evolutionary biology 
 P. C. Kesavan 

 CORRESPONDENCE 
1261 Foldscope as a research tool in the diagnosis of fungal leaf spot diseases 
  Lhanjey P. Wangdi, Arpan Pradhan and Srijana Mangar 

1262 Indian-origin Fellows of National Academy of Inventors 
  Inderpal Singh 

 NEWS 
1262 Parliament’s Standing Committee on Science and Technology, Environment and 

Forests 

1263 Science Last Fortnight 

 COMMENTARY 
1267 Road widening along National Highway-58, Uttarakhand, India 
  T. Siddique and S. P. Pradhan 

 SCIENTIFIC CORRESPONDENCE 
1270 Simple somatic cell assay to screen mammalian embryo toxicity caused by 

mineral oil 
  Rasika Rajendran, Monika Saini, Seema Dua, Diksha Saini, Dharmendra Kumar, 

Prem Singh Yadav and Naresh L. Selokar 

1271 Infestation of bopyrid isopod parasite (Bopyridae) on ‘coral banded boxing’ 
shrimp Stenopus hispidus Olivier, 1811 (Stenopodidae) in the Lakshadweep 
archipelago 

  S. Prakash, T. T. Ajith Kumar and Kuldeep K. Lal 

 GENERAL ARTICLES 
1274 Towards effective climate services: Indian context 
 Rajeev Kumar Mehajan, Abha Tewary and Shreekant Gupta 

1281 Sustainability improvement of traditional cropping system in Uttarakhand, 
India, through intercropping with medicinal and aromatic plants 

 Madhulika Pandey, B. P. Nautiyal and Nirdesh Kumar 

 REVIEW ARTICLE 
1286 Current status of enthalpy–entropy compensation phenomenon 
 Satya Priya Moulik, Bappaditya Naskar and Animesh Kumar Rakshit 

 RESEARCH ARTICLES 
1292 Determination of tolerable dose of litchi fruit considering reported hypoglycin A 

and MCPG contents through biochemical and histopathological evaluations in mice 
 Jyoti Tripathi, Nilantana Bandyopadhyay, Sachin N. Hajare, Surbhi Wadhawan, 

Haladhar Dev Sarma and Satyendra Gautam 

 

 

 



CURRENT SCIENCE, VOL. 117, NO. 8, 25 OCTOBER 2019 1256

1300 Green synthesis of silver nanoparticles using Azadirachta indica and Ocimum 
sanctum leaf extract 

 Sonali Priyadarshini, Sushree Sulava, Rasmita Bhol and Somanatha Jena 

1308 Green synthesis, characterization and biological activity of synthesized 
ruthenium nanoparticles using fishtail fern, sago palm, rosy periwinkle and holy 
basil 

 Pranshu K. Gupta, Kalluri V. S. Ranganath, Nawal K. Dubey and Lallan Mishra 

1318 Spatiotemporal variation of single-season rice phenology in the Three Gorges 
Reservoir Area, China, during 1991–2010 

 Lei He and Ji-Long Chen 

1324 Soil bacterial diversity and its determinants in the riparian zone of the Lijiang 
River, China 

 Jing Wang, Dongmei Wang and Bin Wang 

1333 Textural variation in the crustal xenoliths in basic dykes, Western Deccan 
Volcanic Province, Maharashtra, India: evidence of partial melting and 
pyrometamorphism 

 Aishwarya N. Ghole, Tanuuja Marathe and Sudha Vaddadi 

 RESEARCH COMMUNICATIONS 
1340 Robust perceptual image hashing using SIFT and SVD 
 Kh. Motilal Singh, Arambam Neelima, T. Tuithung and Kh. Manglem Singh 

1345 Limited replication studies in functional magnetic resonance imaging research on 
taste and food 

 Andy Wai Kan Yeung 

1347 Use of a weather forecast model to identify suitable sites for new wind power 
plants in Karnataka 

 Anasuya Gangopadhyay, Radhika Kanase, Greeshma Mohan, Madhuparna Halder, 
Medha Deshpande, Parthasharathi Mukhopadhyay and J. Srinivasan 

1354 Raw water treatment with Cl2 and ClO2: comparison of two major class of 
disinfection by-products formation 

 R. K. Padhi, Suja Subramanian and K. K. Satpathy 

1357 Quantitative assessment of crop species diversity in shifting cultivation system of 
Eastern Himalaya 

 D. K. Pandey, P. Adhiguru, S. Vimla Devi, Shivani Dobhal, S. K. Dubey and T. S. 
Mehra 

1364 Effect of integrated nutrient management in sunflower (Helianthus annuus L.) on 
alluvial soil 

 Aritra Kumar Mukherjee, Sudipta Tripathi, Subhadeep Mukherjee, R. B. Mallick and 
Anannya Banerjee 

1368 Genetic lineage of Zeugodacus caudatus (Diptera: Tephritidae) detected with 
mtCOI gene analysis from India 

 Chandra S. Prabhakar, Anil, Jaipal S. Choudhary, Ravi S. Singh, S. N. Ray, Kalmesh 
Managanvi, Mona Kumari, Ashok B. Hadapad and Ramesh S. Hire 

 BOOK REVIEWS 
1376 Gandhi and Health @ 150: Footprints of ICMR’s Century-long Journey. 

Collector’s Edition. Balram Bhargava, Rajni Kant, A. Annamalai and Abhay Bang 
(eds); reviewed by Mahtab S. Bamji, Rajni Kant and SubbaRao M. Gavaravarapu 

 

 



CURRENT SCIENCE, VOL. 117, NO. 8, 25 OCTOBER 2019 1257

1377 History and Theory of Knowledge Production. An Introductory Outline. Rajan 
Gurukkal; reviewed by M. Vijayan 

1379 Annual Review of Biophysics, 2018. Ken A. Dill (ed.); reviewed by Gautam I. Menon 
PERSONAL NEWS 

1381 Chanchal Uberoi (1939–2019) 
S. N. Balasubrahmanyam 
HISTORICAL NOTES 

1383 Observational records of stars in Indian texts – III (Gemini) 
R. Venketeswara Pai and B. S. Shylaja

 COVER. Boyprid parasite infested ‘coral banded boxing’ shrimp Stenopus hispidus 
Olivier. Dorsal view of carapace region showing the bulbous structure (blue arrows) on 
the branchial region of cephalothorax. See page 1271. 

Indexed in CURRENT CONTENTS/GEOBASE/CHEMICAL ABSTRACTS/IndMED/SCOPUS/ 
WEB OF SCIENCE 



Volume 38 Number 10 October 2019

Contents

Articles

Evaluation of complete blood count parameters, cell ratios, and cell volume indices
in mushroom poisonings

1127
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This Week 

Editorial 

 Editorial | 01 October 2019 

The Chinese Academy of Sciences at 70 

Over the past few decades, the academy’s investments have made it one of 
the world’s richest. Could its financial autonomy be a model for others? 

 Editorial | 01 October 2019 

A kinder research culture is possible 

Wellcome is right to call out hyper-competitiveness in research and question 
the focus on excellence. But other funders must follow its move. 

 Editorial | 02 October 2019 

Let fishers in Africa and Asia keep more of their catches 

Fish farms are depriving children of essential micronutrients. 
World View 

 World View | 01 October 2019 

We are all complicit in harassment and abuse 

To combat bad behaviour, researchers must collectively create ways to take 
responsibility, says Virginia Valian. 

o Virginia Valian 

Research Highlights 

 Research Highlight | 27 September 2019 

Catastrophic landslides had a surprising cause: rice farming 

Crop irrigation saturated soil, helping to set off Indonesian slides that killed 
thousands of people. 

 Research Highlight | 25 September 2019 

Bones reveal a jumbo crocodile hiding in plain sight 

Analysis reveals that specimens of New Guinean freshwater crocodile 
belong to two species rather than one. 

 Research Highlight | 24 September 2019 

https://www.nature.com/articles/d41586-019-02950-5
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https://www.nature.com/articles/d41586-019-02962-1
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The child’s toy that helps to make valuable electronic circuits 

Balloon technique throws circuit manufacturers a curve. 

 Research Highlight | 25 September 2019 

Why minnows offer hope in battling ‘stomach flu’ virus 

Small and easy to keep, zebrafish larvae provide a useful system for 
studying norovirus. 

 Research Highlight | 27 September 2019 

Staid to showy: galaxies undergo ultra-quick makeovers 

Sedate objects ‘change their look’ after the abrupt awakening of their black 
holes. 

 Research Highlight | 24 September 2019 

Cats truly bond to their people 

A test shows that a majority of felines are well attached to their caregivers. 

 Research Highlight | 25 September 2019 

Maths tackles an eternal question: where to park? 

Two strategies for choosing a parking spot save far more time than a third, 
according to researchers’ estimates. 

 

Research 

News & Views 

 News & Views | 02 October 2019 

Leapfrog to speciation boosted by mother’s influence 

It has now been found that mothers of a species of frog affect the behaviour 
of their offspring — influencing female mating preferences and aggression 

between males. Such behaviours might lead to the formation of new species. 

o Machteld Verzijden 

 News & Views | 02 October 2019 

Two-dimensional semiconductors host high-temperature exotic state 

The phenomenon of Bose–Einstein condensation is typically limited to 
extremely low temperatures. The effect has now been spotted at much 
higher temperatures for particles called excitons in atomically thin 
semiconductors. 

o Andrey Chaves & David Neilson 

 News & Views | 25 September 2019 
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How the global fish market contributes to human micronutrient deficiencies 

Analysis of the nutrient composition of fish caught around the globe reveals 
locations where the retention of fish for consumption by local populations 
could help to tackle human disease caused by nutrient deficiencies. 

o Daniel Pauly 

 News & Views | 02 October 2019 

Double-click enables synthesis of chemical libraries for drug discovery 

Operationally simple chemical reactions, termed click reactions, are widely 
used in many scientific fields. A streamlined synthesis of compounds called 
azides looks set to expand the role of click chemistry still further. 

o Joseph J. Topczewski & En-Chih Liu 

 News & Views | 18 September 2019 

Flies’ colour preferences depend on the time of day 

Behavioural and genetic experiments have revealed that fruit flies prefer 
green light over other colours in the morning and evening, and always avoid 
blue. These colour preferences rely on different mechanisms. 

o Charlotte Helfrich-Förster 

Matters Arising 

 Matters Arising | 02 October 2019 

One neuron versus deep learning in aftershock prediction 

o Arnaud Mignan & Marco Broccardo 

 Matters Arising | 02 October 2019 

Reply to: One neuron versus deep learning in aftershock prediction 

o Brendan J. Meade 

Reviews 

 Review Article | 02 October 2019 

Harnessing innate immunity in cancer therapy 

The authors review recent developments in our understanding of the 
antitumour effects of the innate immune system and how this system could 
be harnessed in the clinic. 

o Olivier Demaria, Stéphanie Cornen & Eric Vivier 
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Collection: 

o Cancer at Nature Research 

Articles 

 Article | 18 September 2019 

FPR1 is the plague receptor on host immune cells 

The receptor FPR1 on human immune cells interacts with Yersinia pestis, 

mutations in this receptor provide resistance against plague in humans 
and Fpr1 deficiency enhances survival in mice. 

o Patrick Osei-Owusu, Thomas M. Charlton & Olaf Schneewind 

 Article | 25 September 2019 

Treatment of type 2 diabetes with the designer cytokine IC7Fc 

The chimeric cytokine IC7Fc combines the beneficial effects of the 
cytokines IL-6 and CNTF on weight loss and metabolism in mice, with no 
obvious side effects in mice and non-human primates. 

o Maria Findeisen, Tamara L. Allen & Mark A. Febbraio 

Letters 

 Letter | 02 October 2019 

Two major accretion epochs in M31 from two distinct populations of globular clusters 

There are two distinct kinematic populations of globular clusters in Messier 
31 (M31, the Andromeda galaxy) with rotation axes perpendicular to each 
other, suggesting that they arose from merger events separated by billions of 
years. 

o Dougal Mackey, Geraint F. Lewis & Zhen Wan 

 Letter | 23 September 2019 

Constraints on the superconducting order parameter in Sr2RuO4 from oxygen-17 

nuclear magnetic resonance 

17O nuclear magnetic resonance measurements on Sr2RuO4 reveal a drop of 
the Knight shift in the superconducting state, contradicting previous work 
and imposing tight constraints on the order parameter symmetry of the 
system. 

o A. Pustogow, Yongkang Luo & S. E. Brown 

 Letter | 02 October 2019 
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Evidence of high-temperature exciton condensation in two-dimensional atomic double 

layers 

Condensation of interlayer excitons at temperatures above 100 kelvin is 
demonstrated in a van der Waals heterostructure consisting of two-
dimensional atomic double layers of transition metal chalcogenides. 

o Zefang Wang, Daniel A. Rhodes & Kin Fai Mak 

 Letter | 25 September 2019 

PdMo bimetallene for oxygen reduction catalysis 

PdMo bimetallene, a highly curved and sub-nanometre-thick nanosheet of a 
palladium–molybdenum alloy, is an efficient and stable electrocatalyst for 
the oxygen reduction and evolution reactions under alkaline conditions. 

o Mingchuan Luo, Zhonglong Zhao & Shaojun Guo 

 Letter | 02 October 2019 

Modular click chemistry libraries for functional screens using a diazotizing reagent 

A ‘click’ reaction is developed for the simple and rapid formation of azides 

from primary amines, and is used to prepare a library of over 1,200 azides 
for subsequent use in the existing triazole annulation click reaction. 

o Genyi Meng, Taijie Guo & Jiajia Dong 

 Letter | 02 October 2019 

Environmental flow limits to global groundwater pumping 

Estimates for when critical environmental streamflow limits will be 
reached—with potentially devastating economic and environmental 
effects—are obtained using a global model that links groundwater pumping 
with the groundwater flow to rivers. 

o Inge E. M. de Graaf, Tom Gleeson & Marc F. P. Bierkens 

 Letter | 25 September 2019 

Harnessing global fisheries to tackle micronutrient deficiencies 

Nutrient content analyses of marine finfish and current fisheries landings 

show that fish have the potential to substantially contribute to global food 
and nutrition security by alleviating micronutrient deficiencies in regions 
where they are prevalent. 

o Christina C. Hicks, Philippa J. Cohen & M. Aaron MacNeil 

 Letter | 02 October 2019 
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Imprinting sets the stage for speciation 

Tadpoles of strawberry poison frogs (Oophaga pumilio) are shown to 
imprint on adult coloration, affecting both male aggression biases and 
female preferences and setting the stage for speciation by sexual selection. 

o Yusan Yang, Maria R. Servedio & Corinne L. Richards-Zawacki 

 Letter | 11 September 2019 

Early Pleistocene enamel proteome from Dmanisi resolves Stephanorhinus phylogeny 

Palaeoproteomic analysis of dental enamel from an Early 
Pleistocene Stephanorhinus resolves the phylogeny of Eurasian 
Rhinocerotidae, by enabling the reconstruction of molecular evolution 
beyond the limits of ancient DNA preservation. 

o Enrico Cappellini, Frido Welker & Eske Willerslev 

 Letter | 18 September 2019 

Daytime colour preference in Drosophila depends on the circadian clock and TRP 

channels 

Innate colour preference in adult fruit flies changes with the time of day, and 
depends on rhodopsins 1 and 7, TRP channels and the circadian clock. 

o Stanislav Lazopulo, Andrey Lazopulo & Sheyum Syed 

 Letter | 25 September 2019 

Modelling human hepato-biliary-pancreatic organogenesis from the foregut–midgut 

boundary 

Juxtaposition of region-specific gut spheroids derived from human 
pluripotent stem cells in the absence of extrinsic factors results in 
development of segregated hepato-biliary-pancreatic anlages that 

recapitulate early morphogenetic events. 

o Hiroyuki Koike, Kentaro Iwasawa & Takanori Takebe 

 Letter | 18 September 2019 

Stunted microbiota and opportunistic pathogen colonization in caesarean-section birth 

Delivery via caesarean section, maternal antibiotic prophylaxis and 
colonization by opportunistic pathogens associated with the hospital 
environment affect the composition of the gut microbiota of children from 
birth until infancy. 

o Yan Shao, Samuel C. Forster & Trevor D. Lawley 

 Letter | 25 September 2019 

https://www.nature.com/articles/s41586-019-1599-z
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Analysis of the B cell receptor repertoire in six immune-mediated diseases 

An analysis of the B cell receptor repertoire in six immune-mediated 
diseases reveals that there are substantial differences in clonality, isotype 
use, class switching and use of the IGHV genes between diseases. 

o R. J. M. Bashford-Rogers, L. Bergamaschi & K. G. C. Smith 

 Letter | 30 September 2019 

The Drug Rediscovery protocol facilitates the expanded use of existing anticancer drugs 

Clinical benefit was observed in 34% of a cohort of 215 patients with cancer 
who received treatment with anticancer drugs outside of their approved 
label, in the Drug Rediscovery protocol trial. 

o D. L. van der Velden, L. R. Hoes & E. E. Voest 

 Letter | 25 September 2019 

Crystal structure of heliorhodopsin 

A crystal structure of Thermoplasmatales archaeon heliorhodopsin at 2.4 Å 
resolution shows that it adopts a similar fold to that of type I rhodopsin—
despite the low sequence identity—but there are also several marked 
differences that provide insights into heliorhodopsin function. 

o Wataru Shihoya, Keiichi Inoue & Osamu Nureki 
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This Week 

Editorial 

 Editorial | 08 October 2019 

Canada’s next prime minister must commit to a sustainable future 

Justin Trudeau’s Liberal Party has struggled to live up to its promises on the 
environment. Whoever wins the coming election can and must do better. 

 Editorial | 08 October 2019 

Mahatma Gandhi and sustainable science 

The champion of India’s freedom movement was an innovator and supporter 
of sustainable science. 

https://www.nature.com/articles/s41586-019-1595-3
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https://www.nature.com/articles/s41586-019-1604-6
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 Editorial | 09 October 2019 

Let independent panel shape Africa’s largest hydropower dam 

Researchers are assessing the environmental risks posed by a dam on the 

Nile. The countries involved should let them finish the job. 
World View 

 World View | 09 October 2019 

Banish hunger on university campuses 

For World Food Day, Esther Ngumbi calls on institutions of higher 
education to help students know where their next meal is coming from. 

o Esther Ngumbi 

Research Highlights 

 Research Highlight | 27 September 2019 

A galactic grouping dates to the dawn of the Universe 

Telescopes detect a ‘protocluster’ that had already formed less than one 
billion years after the Big Bang. 

 Research Highlight | 01 October 2019 

Extraordinary fossil reveals sharks’ family roots 

A fish species dated to about 383 million years ago is the earliest known 
member of the group that includes sharks. 

 Research Highlight | 04 October 2019 

Glowing nanoparticles can stop heart cells beating — or set them racing 

Particles are triggered by infrared light and could be embedded deep in the 
body. 

 Research Highlight | 03 October 2019 

Liver tumours’ odd metabolisms might be their weak spot 

People with a certain type of liver cancer die sooner if they have higher 
levels of some metabolic proteins. 

 Research Highlight | 01 October 2019 

Bacteria that plague hospital patients gain a potent weapon 

An easily transmitted piece of DNA cranks up the virulence 
of Klebsiella bacteria, a major cause of infections in hospitals. 

 Research Highlight | 30 September 2019 

Even meat lovers go veggie when plant-heavy meals abound 

Dining-hall data suggest that a rise in vegetarian options leads customers to 
embrace meat-free meals. 

https://www.nature.com/articles/d41586-019-03029-x
https://www.nature.com/articles/d41586-019-03011-7
https://www.nature.com/articles/d41586-019-02919-4
https://www.nature.com/articles/d41586-019-02955-0
https://www.nature.com/articles/d41586-019-02986-7
https://www.nature.com/articles/d41586-019-02970-1
https://www.nature.com/articles/d41586-019-02946-1
https://www.nature.com/articles/d41586-019-02934-5


 Research Highlight | 02 October 2019 

Water shortages loom for Asia’s new power plants 

Climate change could force prospective coal-burning facilities to cut output. 

Research 

News & Views 

 News & Views | 07 October 2019 

Getting to grips with how birds land stably on complex surfaces 

Tree-dwelling birds can land on perches that vary in size and texture. Force 

measurements and video-footage analysis now reveal that birds rely on rapid and 

robust adjustments of their toe pads and claws to land stably. 

o Andrew A. Biewener 

 News & Views | 09 October 2019 

Micro-engineered liquid flow dissolves solids without dispersing them 

Microfluidic devices have revolutionized biological assays, but complex set-ups are 

required to prevent the unwanted mixing of reagents in the liquid samples being 

analysed. A simpler solution has just been found. 

o Robert Hołyst & Piotr Garstecki 

 News & Views | 25 September 2019 

Early Europeans bottle-fed babies with animal milk 

The foods used to supplement or replace breast milk in infants’ diets in prehistoric 

times aren’t fully understood. The finding that ancient feeding vessels from Europe 

had residues of animal milk offers a clue. 

o Siân E. Halcrow 

 News & Views | 02 October 2019 

Fungi accelerate pancreatic cancer 

The impact of fungi on human health is under-studied and underappreciated. One 

genus of fungus, Malassezia, has now been linked to the progression of pancreatic 

cancer. 

o Ivy M. Dambuza & Gordon D. Brown 

 News & Views | 08 October 2019 

From the archive 

How Nature reported a satellite TV system in India in 1969, and an explorer who 

learnt survival techniques from indigenous Arctic groups in 1919. 

 News & Views | 09 October 2019 
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Determining whether the worst earthquake has passed 

When a big earthquake occurs, it is hard to tell if it will be followed by a larger quake 

or by only smaller ones. A method has been developed that aims to distinguish 

between these scenarios while events are still unfolding. 

o Emily E. Brodsky 

Perspectives 

 Perspective | 09 October 2019 | Open Access 

The human body at cellular resolution: the NIH Human Biomolecular Atlas Program 

HuBMAP supports technology development, data acquisition, and spatial analyses to 

generate comprehensive molecular and cellular three-dimensional tissue maps. 

o Michael P. Snyder, Shin Lin & James Anderson 

Articles 

 Article | 09 October 2019 

Real-time discrimination of earthquake foreshocks and aftershocks 

Changes in the average size distribution of earthquakes are used to discriminate 

between foreshocks and aftershocks, and a traffic light classification is proposed for 

the real-time assessment of the probability of a subsequent larger event. 

o Laura Gulia & Stefan Wiemer 

 Article | 02 October 2019 

Dynamics and genomic landscape of CD8+ T cells undergoing hepatic priming 

CD8+ T cells that are primed by hepatocytes differentiate into dysfunctional T cells, 

which can be rescued by treatment with IL-2. 

o Alexandre P. Bénéchet, Giorgia De Simone & Matteo Iannacone 

 Article | 12 September 2019 

Structural insights into the mechanism of human soluble guanylate cyclase 

Cryo-electron microscopy structures of human soluble guanylate cyclase in inactive 

and activated states shed light on the activation mechanism of this enzyme by nitric 

oxide. 

o Yunlu Kang, Rui Liu & Lei Chen 

Letters 

 Letter | 09 October 2019 

Stellar mergers as the origin of magnetic massive stars 

Simulated mergers of two massive stars provide a solution to the long-standing puzzle 

of the origin of strong magnetic fields in a subset of massive stars. 
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o Fabian R. N. Schneider, Sebastian T. Ohlmann & Volker Springel 

 Letter | 09 October 2019 

Analogue quantum chemistry simulation 

An analogue quantum simulator based on ultracold atoms in optical lattices and cavity 

quantum electrodynamics is proposed for the solution of quantum chemistry problems 

and tested numerically for a simple molecule. 

o Javier Argüello-Luengo, Alejandro González-Tudela & J. Ignacio Cirac 

 Letter | 30 September 2019 

Measuring the Berry phase of graphene from wavefront dislocations in Friedel 

oscillations 

The Berry phase of graphene is measured in the absence of an applied magnetic field 

by observing dislocations in the Friedel oscillations formed at a hydrogen atom 

adsorbed on graphene. 

o C. Dutreix, H. González-Herrero & V. T. Renard 

 Letter | 09 October 2019 

Tuning element distribution, structure and properties by composition in high-entropy 

alloys 

In high-entropy alloys, atomic-resolution chemical mapping shows that swapping 

some of the atoms for larger, more electronegative elements results in atomic-scale 

modulations that produce higher yield strength, excellent strain hardening and 

ductility. 

o Qingqing Ding, Yin Zhang & Qian Yu 

 Letter | 09 October 2019 

Self-coalescing flows in microfluidics for pulse-shaped delivery of reagents 

Characterization of a capillary flow phenomenon termed self-coalescence leads to the 

development of scalable, compact microfluidic devices that could see application in 

diagnostics, high-throughput screening and biological assays. 

o Onur Gökçe, Samuel Castonguay & Emmanuel Delamarche 

 Letter | 30 August 2019 

Constraints on global mean sea level during Pliocene warmth 

Using phreatic overgrowths on speleothems, sea level during the mid-Piacenzian 

Warm Period, which was about two to three degrees Celsius warmer than the pre-

industrial period, is shown to have been about 16 metres higher than today. 

o Oana A. Dumitru, Jacqueline Austermann & Bogdan P. Onac 

 Letter | 02 October 2019 

The amplitude and origin of sea-level variability during the Pliocene epoch 

Sea level varied by 13 ± 5 metres on average, but up to 25 metres, over glacial–

interglacial cycles during the Pliocene epoch, due to partial collapses of Antarctic Ice 

Sheets. 
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o G. R. Grant, T. R. Naish & M. O. Patterson 

 Letter | 25 September 2019 

Diversity decoupled from ecosystem function and resilience during mass extinction 

recovery 

After the Cretaceous/Palaeogene mass extinction event, nannoplankton communities 

exhibited volatility for 1.8 million years before a more stable community emerged, 

coinciding with restoration of the carbon cycle and a fully functioning biological 

pump between the surface and deep sea. 

o Sarah A. Alvarez, Samantha J. Gibbs & Andy Ridgwell 

 Letter | 25 September 2019 

Milk of ruminants in ceramic baby bottles from prehistoric child graves 

Small, spouted vessels found in Bronze and Iron Age graves of infants in Bavaria 

were used to feed the milk of domesticated animals to infants. 

o J. Dunne, K. Rebay-Salisbury & R. P. Evershed 

 Letter | 02 October 2019 

The RIPK4–IRF6 signalling axis safeguards epidermal differentiation and barrier 

function 

Signalling between the transcription factor IRF6 and the kinase RIPK4, in particular 

the phosphorylation of IRF6 by RIPK4, regulates epidermal differentiation and lipid 

metabolism, thereby maintaining the function of the epidermal barrier. 

o Nina Oberbeck, Victoria C. Pham & Vishva M. Dixit 

 Letter | 18 September 2019 

Light-entrained and brain-tuned circadian circuits regulate ILC3s and gut homeostasis 

Circadian circuits, entrained by light and tuned by the brain, regulate intestinal group 

3 innate lymphoid cells in mice, along with epithelial reactivity, microbiome 

composition and lipid metabolism. 

o Cristina Godinho-Silva, Rita G. Domingues & Henrique Veiga-Fernandes 

 Letter | 25 September 2019 

FHL1 is a major host factor for chikungunya virus infection 

FHL1 is a key factor expressed by humans and mice that is required for chikungunya 

virus infection and is therefore a promising target for the development of therapies 

against chikungunya virus. 

o Laurent Meertens, Mohamed Lamine Hafirassou & Ali Amara 

 Letter | 02 October 2019 

The fungal mycobiome promotes pancreatic oncogenesis via activation of MBL 

In humans and mouse models, the mycobiome of pancreatic ductal adenocarcinoma 

tumours is markedly enriched in Malassezia species compared to that of normal 

pancreas, which implicates these pathogenic fungi in oncogenesis. 

o Berk Aykut, Smruti Pushalkar & George Miller 
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 Letter | 02 October 2019 

Inducing and exploiting vulnerabilities for the treatment of liver cancer 

CDC7 inhibition selectively induces senescence in hepatocellular carcinoma cells 

with TP53 mutations, which enables the selective apoptotic cell death of these 

senescent cells using inhibitors of mTOR signalling. 

o Cun Wang, Serena Vegna & René Bernards 

 Letter | 02 October 2019 

Coordinated alterations in RNA splicing and epigenetic regulation drive 

leukaemogenesis 

Analyses of transcriptomes from patients with acute myeloid leukaemia identified 

frequently co-occurring mutations of IDH2 and SRSF2, which functional analyses 

showed to have distinct and coordinated leukaemogenic effects on the epigenome and 

RNA splicing. 

o Akihide Yoshimi, Kuan-Ting Lin & Omar Abdel-Wahab 

 Letter | 02 October 2019 

Structure of the inner kinetochore CCAN complex assembled onto a centromeric 

nucleosome 

Cryo-electron microscopy structures of the Saccharomyces cerevisiae inner 

kinetochore complex provide insights into the interdependencies of constituent 

subcomplexes and the mechanism of centromeric nucleosome recognition. 

o Kaige Yan, Jing Yang & David Barford 

Amendments & Corrections 

 Author Correction | 26 September 2019 

Author Correction: A rigorous electrochemical ammonia synthesis protocol with 

quantitative isotope measurements 

o Suzanne Z. Andersen, Viktor Čolić & Ib Chorkendorff 

 Author Correction | 30 September 2019 

Author Correction: Global analysis of streamflow response to forest management 

o Jaivime Evaristo & Jeffrey J. McDonnell 

 Addendum | 30 September 2019 

Editorial Expression of Concern: Global analysis of streamflow response to forest 

management 

o Jaivime Evaristo & Jeffrey J. McDonnell 
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This Week 

Editorial 

 Editorial | 15 October 2019 

Boosting inclusivity in the Nobels 

After the euphoria of 2018, this year’s Nobel prizes in chemistry, medicine 
and physics have again all been awarded to men. Here are three ways to 
encourage change. 

 Editorial | 16 October 2019 

Counting the hidden $12-trillion cost of a broken food system 

The world’s food system costs trillions in poor health and ecological 
damage. On World Food Day, governments and researchers must commit to 
more-regular audits of these unseen expenses. 

 Editorial | 16 October 2019 

Protect the census 

The humble census risks becoming a casualty of the rush to embrace big 
data. But it has the potential to save lives. 
World View 

 World View | 16 October 2019 

Data on child deaths are a call for justice 

To save young lives, governments must support families, respect women 
and tackle inequality, says Michelle Bachelet. 

o Michelle Bachelet 

Research Highlights 

 Research Highlight | 07 October 2019 

Anti-Muslim hostility could ebb owing to a simple measure 

Carefully chosen questions prompt non-Muslims to assign less ‘collective 
blame’ to Muslims for violent attacks. 

 Research Highlight | 08 October 2019 

Rosy octopuses are more warty the deeper they dwell in the sea 

Shallow-water residents have nearly smooth skin, but their deep-living 
brethren are covered in lumps and bumps. 

 Research Highlight | 10 October 2019 

https://www.nature.com/articles/d41586-019-03115-0
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https://www.nature.com/articles/d41586-019-03116-z
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Simmering inequity: a city’s worst heat hits low-income residents 

The burden of the ‘urban heat-island’ effect falls most heavily on 
economically disadvantaged neighborhoods. 

 Research Highlight | 08 October 2019 

A lethal virus carried by ‘vampires’ is rampaging across the Americas 

Viral genomes suggest that rabies strains carried by vampire bats travel from 
South America to North America, and vice versa. 

 Research Highlight | 08 October 2019 

Europe’s most active volcano reveals its strength through low rumbles 

An analysis of sound waves from Mount Etna showcases a method that 
could aid volcano monitoring worldwide. 

 Research Highlight | 10 October 2019 

How treacherous brain cells aid cancer’s invasion 

The neural cells called astrocytes feed the brain’s own fat to metastatic 
cancer cells. 

 Research Highlight | 10 October 2019 

Squashed nuclei undermine long-held doctrine of nuclear structure 

Stable cadmium nuclei can change shape even when their energies are low. 

Research 

News & Views 

 News & Views | 16 October 2019 

Brain-to-pancreas signalling axis links nicotine and diabetes 

The discovery of a signalling axis that connects nicotine responses in the 
brain with glucose metabolism by the pancreas sheds light on why cigarette 

smoking increases the risk of diabetes. 

o Giuseppe Bruschetta & Sabrina Diano 

 News & Views | 14 October 2019 

Alterations to the circadian clock make brain tumours vulnerable 

The body’s circadian clock ensures the rhythmic expression of some genes 
across the day. The catalogue of genes under circadian control changes in an 
aggressive brain cancer — a discovery that might open up a new avenue for 
treatment. 

o Guiomar Solanas & Salvador A. Benitah 

 News & Views | 16 October 2019 

https://www.nature.com/articles/d41586-019-03003-7
https://www.nature.com/articles/d41586-019-03005-5
https://www.nature.com/articles/d41586-019-03007-3
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Moderation of neural excitation promotes longevity 

Signals emanating from the nervous system are potent modulators of 
longevity. It now seems that overall neural excitation is also a key 
determinant of lifespan. 

o Nektarios Tavernarakis 

 News & Views | 02 October 2019 

Malaria mosquitoes go with the flow 

The rapid return of mosquitoes to African semi-desert regions when the dry 
season ends was an unsolved mystery. A surprising solution to the puzzle is 
the long-range migration of mosquitoes on high-altitude winds. 

o Nora J. Besansky 

 News & Views | 16 October 2019 

Sounds of a supersolid detected in dipolar atomic gases for the first time 

Ultracold gases of dipolar atoms can exhibit fluid and crystalline oscillations 
at the same time, illuminating the ways in which different kinds of sound 
propagate in the quantum state of matter known as a supersolid. 

o Sean M. Mossman 

Matters Arising 

 Matters Arising | 16 October 2019 

Reversion after replacement of mitochondrial DNA 

o Gavin Hudson, Yuko Takeda & Mary Herbert 

 Matters Arising | 16 October 2019 

Reply to: Reversion after replacement of mitochondrial DNA 

o Eunju Kang, Amy Koski & Shoukhrat Mitalipov 

Reviews 

 Review Article | 16 October 2019 

Subducting carbon 

The processes that control the movement of carbon from microfossils on the 
seafloor to erupting volcanoes and deep diamonds, in a cycle driven by plate 
tectonics, are reviewed. 

o Terry Plank & Craig E. Manning 

https://www.nature.com/articles/d41586-019-02958-x
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https://www.nature.com/articles/d41586-019-03045-x
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Collections: 

o Deep Carbon  

o 150 years of Nature 

Articles 

 Article | 16 October 2019 | Open Access 

Mapping 123 million neonatal, infant and child deaths between 2000 and 2017 

A high-resolution, global atlas of mortality of children under five years of 
age between 2000 and 2017 highlights subnational geographical inequalities 

in the distribution, rates and absolute counts of child deaths by age. 

o Roy Burstein, Nathaniel J. Henry & Simon I. Hay 

 Article | 16 October 2019 

Regulation of lifespan by neural excitation and REST 

Studies of humans, mice and nematodes reveal a conserved role of neural 
activity and the transcription factor REST in extended longevity.  

o Joseph M. Zullo, Derek Drake & Bruce A. Yankner 

 Article | 09 October 2019 

Decoding human fetal liver haematopoiesis 

Single-cell transcriptomic profiling of fetal liver, skin, kidney and yolk sac 
reveals the differentiation trajectories of human haematopoietic stem cells 
and multipotent progenitors, which are validated to produce an integrated 
map of fetal liver haematopoiesis. 

o Dorin-Mirel Popescu, Rachel A. Botting & Muzlifah Haniffa 

 Article | 16 October 2019 

Habenular TCF7L2 links nicotine addiction to diabetes 

The transcription factor TCF7L2 mediates two important responses to 
nicotine in the medial habenula region of the rodent brain: aversion to 
nicotine, and regulation of blood sugar levels through a polysynaptic 
habenula–pancreas circuit. 

o Alexander Duncan, Mary P. Heyer & Paul J. Kenny 

Letters 

 Letter | 16 October 2019 

https://www.nature.com/collections/ccbjbgabec
https://www.nature.com/collections/dgabdjddji
https://www.nature.com/articles/s41586-019-1545-0
https://www.nature.com/articles/s41586-019-1647-8
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Meridional flows in the disk around a young star 

Three-dimensional gas velocities in the gapped disk around the young star 
HD 163296 show meridional flows from the surface of the disk towards its 
midplane at gap locations. 

o Richard Teague, Jaehan Bae & Edwin A. Bergin 

 Letter | 09 September 2019 

Supersolid symmetry breaking from compressional oscillations in a dipolar quantum 

gas 

Two distinct compressional oscillation modes are characterized in a dipolar 
Bose–Einstein condensate; this demonstrates the breaking of two 
symmetries owing to the coexisting superfluid and crystal properties of a 
supersolid. 

o L. Tanzi, S. M. Roccuzzo & S. Stringari 

 Letter | 09 September 2019 

The low-energy Goldstone mode in a trapped dipolar supersolid 

Observation of the collective mode responding to the superfluid stiffness—
the low-energy Goldstone mode—provides direct evidence for phase 
rigidity, which is a key signature of supersolidity in an ultracold quantum 
gas. 

o Mingyang Guo, Fabian Böttcher & Tilman Pfau 

 Letter | 09 October 2019 

A hexagonal planar transition-metal complex 

A six-coordinate transition-metal complex with a hexagonal planar 
geometry is isolated and characterized. 

o Martí Garçon, Clare Bakewell & Mark R. Crimmin 

 Letter | 16 October 2019 

Crosslinking ionic oligomers as conformable precursors to calcium carbonate 

The crosslinking of oligomeric precursors, controlled by a capping agent, 

enables the production of moulded crystalline calcium carbonate with 
continuous structures. 

o Zhaoming Liu, Changyu Shao & Ruikang Tang 

 Letter | 16 October 2019 

https://www.nature.com/articles/s41586-019-1642-0
https://www.nature.com/articles/s41586-019-1568-6
https://www.nature.com/articles/s41586-019-1568-6
https://www.nature.com/articles/s41586-019-1569-5
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A large source of cloud condensation nuclei from new particle formation in the tropics 

Widespread formation of new particles from condensable vapours observed 
in the tropical upper troposphere is an important source of cloud 
condensation nuclei in the lower troposphere, affecting cloud properties. 

o Christina J. Williamson, Agnieszka Kupc & Charles A. Brock 

 Letter | 02 October 2019 

Windborne long-distance migration of malaria mosquitoes in the Sahel 

Aerial sampling in the Sahel of Mali reveals large numbers of windborne 
malaria mosquitoes that had recently fed on blood and could cover hundreds 
of kilometres in a single night. 

o Diana L. Huestis, Adama Dao & Tovi Lehmann 

 Letter | 02 October 2019 

Genome editing retraces the evolution of toxin resistance in the monarch butterfly 

CRISPR–Cas9 engineering of the Drosophila Atpα gene (encoding the α-
subunit of the sodium pump) is used to study the ability of mutations that 
evolved independently in several insect orders to confer resistance to 
keystone plant toxins. 

o Marianthi Karageorgi, Simon C. Groen & Noah K. Whiteman 

 Letter | 09 October 2019 

Population imaging of neural activity in awake behaving mice 

A genetically encoded fluorescent voltage indicator, SomArchon, is used to 
image changes in membrane voltage from many neurons simultaneously in 
multiple brain regions of awake, behaving mice. 

o Kiryl D. Piatkevich, Seth Bensussen & Xue Han 

 Letter | 16 October 2019 

Organoid single-cell genomic atlas uncovers human-specific features of brain 

development 

Species comparisons using single-cell transcriptomics and accessible 

chromatin profiling in stem cell-derived cerebral organoids are used to map 
dynamic gene-regulatory changes that are unique to humans. 

o Sabina Kanton, Michael James Boyle & J. Gray Camp 

 Letter | 09 October 2019 

https://www.nature.com/articles/s41586-019-1638-9
https://www.nature.com/articles/s41586-019-1622-4
https://www.nature.com/articles/s41586-019-1610-8
https://www.nature.com/articles/s41586-019-1641-1
https://www.nature.com/articles/s41586-019-1654-9
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A sensor kinase controls turgor-driven plant infection by the rice blast fungus 

The histidine–aspartate kinase Sln1 acts as a molecular sensor of turgor in 
appressoria of the rice blast fungus Magnaporthe oryzae, enabling 
penetration of the host leaf cuticle and plant infection. 

o Lauren S. Ryder, Yasin F. Dagdas & Nicholas J. Talbot 

 Letter | 11 September 2019 

Cleavage of RIPK1 by caspase-8 is crucial for limiting apoptosis and necroptosis 

Caspase-8 suppresses apoptosis and necroptosis in embryonic mice by 
cleaving RIPK1. 

o Kim Newton, Katherine E. Wickliffe & Vishva M. Dixit 

 Letter | 09 October 2019 

Spliceosomal disruption of the non-canonical BAF complex in cancer 

A range of SF3B1 mutations promote tumorigenesis through the repression 
of BRD9, a core component of the non-canonical BAF complex, and 
correcting BRD9 mis-splicing in these SF3B1-mutant cells suppresses 
tumour growth. 

o Daichi Inoue, Guo-Liang Chew & Robert K. Bradley 
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This Week 

Editorial 

 Editorial | 23 October 2019 

A new look for Nature 

The journal has been redesigned for clearer research communication in the 
digital age. 

 Editorial | 23 October 2019 

A precarious milestone for quantum computing 

Quantum computing will suffer if supremacy is overhyped. Everyday 

quantum computers are still decades away. 

 Editorial | 23 October 2019 

https://www.nature.com/articles/s41586-019-1637-x
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Young universities show leadership 

Thriving new institutions can share lessons in building research and 
publishing capacity. 
World View 

 World View | 22 October 2019 

To save Brazil’s rainforest, boost its science 

My country’s government is squeezing research and pushing the rainforest 
to the brink. 

o Carlos A. Nobre 

Research Highlights 

 Research Highlight | 18 October 2019 

How to improve a huge super-resolution microscope: shrink it 

Physicists redesign an enormous and costly imaging device to make it 
smaller and cheaper. 

 Research Highlight | 14 October 2019 

The comet that came in from interstellar space 

The short-tailed 2I/Borisov is only the second known visitor to the Solar 
System from another star system. 

 Research Highlight | 17 October 2019 

One stem cell morphs into a mouse embryo’s forerunner 

A sphere of cells that blossoms from only one stem cell can implant in a 
mouse uterus and form multiple tissues. 

 Research Highlight | 15 October 2019 

Extreme winter leads to an Arctic reproductive collapse 

Unprecedented snowfall stymied breeding for birds and other creatures in 
northern Greenland in 2018. 

 Research Highlight | 15 October 2019 

Nuclear waste? These microbes might help with the cleanup 

Bacteria discovered in a Mexican lake accumulate two radioactive isotopes 
in their cells. 

 Research Highlight | 16 October 2019 

Don’t knock wood: an ordinary material goes high-tech 

A wooden chip imprinted with microscopic patterns serves as a grid of 
lenses. 

 Research Highlight | 16 October 2019 
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A land-speed record for ants set in Saharan dunes 

World’s fastest ants zip along at 85 centimetres per second, at times with all 
6 legs off the ground at once. 

 

Research 

News & Views 

 News & Views | 23 October 2019 

Quantum computing takes flight 

A programmable quantum computer has been reported to outperform the 
most powerful conventional computers in a specific task — a milestone in 
computing comparable in importance to the Wright brothers’ first flights. 

o William D. Oliver 

 News & Views | 23 October 2019 

Gut microbes regulate neurons to help mice forget their fear 

Microorganisms in the gut influence fear-related learning. The results of a 
study that reveals some of the mechanistic underpinnings of this 

phenomenon promise to boost our understanding of gut–brain 
communication. 

o Drew D. Kiraly 

 News & Views | 21 October 2019 

A fresh mechanism for how buckyballs form in space 

The spectroscopic fingerprints of buckyballs have been observed in space, 
but questions remain about how these large molecules form. Laboratory 
experiments have revealed a possible mechanism. 

o Alessandra Candian 

 News & Views | 23 October 2019 

Light trapping gets a boost 

The ability of structures called optical resonators to trap light is often 
limited by scattering of light off fabrication defects. A physical mechanism 

that suppresses this scattering has been reported that could lead to improved 
optical devices. 

o Kirill Koshelev & Yuri Kivshar 

 News & Views | 23 October 2019 
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Histone lactylation links metabolism and gene regulation 

Cells regulate gene expression in part through the chemical labelling of 
histone proteins. Discovery of a label derived from lactate molecules reveals 
a way in which cells link gene expression to nutrient metabolism. 

o Luke T. Izzo & Kathryn E. Wellen 

 News & Views | 23 October 2019 

Early tetrapods had an eye on the land 

Fossil finds that can provide clues about how aquatic vertebrates evolved 
into land dwellers are elusive. But the ancient bones of a newly discovered 
species of tetrapod now provide some crucial missing evidence. 

o Nadia B. Fröbisch & Florian Witzmann 

Articles 

 Article | 23 October 2019 

Identification of strontium in the merger of two neutron stars 

Reanalysis of the spectra associated with the merger of two neutron stars 
identifies strontium, spectroscopically establishing the origin of the heavy 
elements created by rapid neutron capture and proving that neutron stars 
comprise neutron-rich matter. 

o Darach Watson, Camilla J. Hansen & Elena Pian 

 Article | 23 October 2019 

Topologically enabled ultrahigh-Q guided resonances robust to out-of-plane scattering 

Bound states in the continuum are merged in momentum space by varying 
the periodicity of the photonic crystal lattice, giving high-quality-factor 
guided resonances that are robust to out-of-plane scattering. 

o Jicheng Jin, Xuefan Yin & Chao Peng 

 Article | 23 October 2019 

Quantum supremacy using a programmable superconducting processor 

Quantum supremacy is demonstrated using a programmable 
superconducting processor known as Sycamore, taking approximately 200 
seconds to sample one instance of a quantum circuit a million times, which 
would take a state-of-the-art supercomputer around ten thousand years to 
compute. 

o Frank Arute, Kunal Arya & John M. Martinis 

 Article | 23 October 2019 
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An antiaromatic-walled nanospace 

The construction of a self-assembled nanocage composed of four metal ions 
and six antiaromatic walls is demonstrated, and the effect of antiaromaticity 
on the host–guest properties is investigated. 

o Masahiro Yamashina, Yuya Tanaka & Jonathan R. Nitschke 

 Article | 23 October 2019 

Site-specific allylic C–H bond functionalization with a copper-bound N-centred radical 

A Cu-bound nitrogen-centred radical is used to control site-specific and 
enantioselective allylic C–H cyanations of molecules with synthetic and 
medicinal relevance, such as tri- and tetrasubstituted alkenes. 

o Jiayuan Li, Zhihan Zhang & Guosheng Liu 

 Article | 23 October 2019 

Similar scaling laws for earthquakes and Cascadia slow-slip events 

A new catalogue of slow-slip events on the Cascadia megathrust shows that 
a cubic moment–duration scaling law is likely, with scaling properties 
strikingly similar to regular earthquakes. 

o Sylvain Michel, Adriano Gualandi & Jean-Philippe Avouac 

 Article | 23 October 2019 

Morphology of the earliest reconstructable tetrapod Parmastega aelidae 

Three-dimensionally preserved fossils of Parmastega aelidae, a newly 
described tetrapod from the earliest Famennian (Late Devonian) of Russia, 
provide detailed insights into the morphology and palaeobiology of the 
earliest tetrapods. 

o Pavel A. Beznosov, Jennifer A. Clack & Per Erik Ahlberg 

 Article | 23 October 2019 

The landscape of somatic mutation in normal colorectal epithelial cells 

Genome sequencing of hundreds of normal colonic crypts from 42 
individuals sheds light on mutational processes and driver mutations in 
normal colorectal epithelial cells. 

o Henry Lee-Six, Sigurgeir Olafsson & Michael R. Stratton 

 Article | 23 October 2019 

Somatic mutations and clonal dynamics in healthy and cirrhotic human liver 

Whole-genome sequencing of liver microdissections from five healthy 
individuals and nine with cirrhosis demonstrates the effects of liver disease 

https://www.nature.com/articles/s41586-019-1661-x
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on the genome, including increased rates of mutation, complex structural 
variation and different mutational signatures. 

o Simon F. Brunner, Nicola D. Roberts & Peter J. Campbell 

 Article | 23 October 2019 

The microbiota regulate neuronal function and fear extinction learning  

A diverse intestinal microbiota is required for mice to undergo extinction-
related neuronal plasticity and normal fear extinction learning. 

o Coco Chu, Mitchell H. Murdock & David Artis 

 Article | 23 October 2019 

Bacterial biodiversity drives the evolution of CRISPR-based phage resistance 

The biotic environment can fundamentally alter bacteria and phage 
interactions, and influence the evolution of resistance mechanisms. 

o Ellinor O. Alseth, Elizabeth Pursey & Edze R. Westra 

 Article | 23 October 2019 

Heterogeneity in old fibroblasts is linked to variability in reprogramming and wound 

healing 

Fibroblasts from old mice are heterogeneous, which affects the ability of 

these fibroblasts to reprogram into induced pluripotent stem cells in vitro 
and influences wound healing rate in vivo. 

o Salah Mahmoudi, Elena Mancini & Anne Brunet 

 Article | 23 October 2019 

A glucose-sensing neuron pair regulates insulin and glucagon in Drosophila 

A pair of glucose-sensing neurons identified in the brain of Drosophila 
melanogaster regulates secretion of adipokinetic hormone 
and Drosophila insulin-like peptide 2, suggesting that these neurons have 
key roles in maintenance of glucose homeostasis. 

o Yangkyun Oh, Jason Sih-Yu Lai & Greg S. B. Suh 

 Article | 23 October 2019 

VISTA is an acidic pH-selective ligand for PSGL-1 

V-domain immunoglobulin suppressor of T cell activation (VISTA) 

selectively engages P-selectin glycoprotein ligand-1 (PSGL-1) and 
suppresses T cells at acidic pH similar to those in tumour 
microenvironments, thereby mediating resistance to anti-tumour immune 
responses. 

https://www.nature.com/articles/s41586-019-1644-y
https://www.nature.com/articles/s41586-019-1662-9
https://www.nature.com/articles/s41586-019-1658-5
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https://www.nature.com/articles/s41586-019-1674-5


o Robert J. Johnston, Linhui Julie Su & Alan J. Korman 

 Article | 23 October 2019 

Stabilization of chromatin topology safeguards genome integrity 

Super-resolution microscopy demonstrates how changes in the 3D 
organization of chromatin protect DNA against excessive degradation 
following damage. 

o Fena Ochs, Gopal Karemore & Claudia Lukas 

 Article | 23 October 2019 

Metabolic regulation of gene expression by histone lactylation 

The lactylation of lysine residues on histones in mammalian cells is 
stimulated by hypoxia and bacterial challenges, and increased histone 
lactylation induces genes involved in wound healing. 

o Di Zhang, Zhanyun Tang & Yingming Zhao 

 Article | 23 October 2019 

Structural basis of species-selective antagonist binding to the succinate receptor 

High-resolution crystal structures of the rat succinate receptor SUCNR1 in 
an inactive confirmation, and the humanized rat SUCNR1 bound to an 
antagonist, provide insights into the structure of these receptors and the 
species selectivity of antagonist binding. 

o Matthias Haffke, Dominique Fehlmann & Veli-Pekka Jaakola 
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This Week 

Editorial 

 Editorial | 30 October 2019 

Europe’s incoming research chief must act to head off budget cuts 

As Carlos Moedas prepares to leave his post as the European Union’s 
research commissioner, his successor Mariya Gabriel must push for a deal 
that protects collaboration. 

 Editorial | 29 October 2019 
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Beware the UK government’s Brexit promises 

Government offers of new funds for UK scientists could be unaffordable. 

 Editorial | 30 October 2019 

Open data could save more tigers 

India’s government has a duty to give researchers access to the raw data on 
this threatened species. 
World View 

 World View | 30 October 2019 

Contract cheating will erode trust in science 

To combat academic dishonesty, focus on educational systems and not just 
individual offenders, says Tracey Bretag. 

o Tracey Bretag 

Research Highlights 

 Research Highlight | 25 October 2019 

Here come the lightning ‘megaflashes’ 

A new eye in the sky is revealing monster lightning discharges, including a 
bolt that travelled more than 500 kilometres. 

 Research Highlight | 21 October 2019 

The giant toad that impersonates a deadly viper to fool predators 

Is it a harmless Congolese giant toad? Or a lethal snake? 

 Research Highlight | 23 October 2019 

Why some songs delight the human brain 

A computer model with a musical education helps to reveal the music that 
many people prefer. 

 Research Highlight | 21 October 2019 

A bird’s ear-splitting shriek smashes the record for loudest song 

The male white bellbird’s voice is powerful enough to damage the hearing 
of the female he is trying to woo. 

 Research Highlight | 21 October 2019 

Humans are drying out Europe’s ancient peat bogs 

Climate change and peat cutting are altering ecosystems, some of them 
centuries old. 

 Research Highlight | 28 October 2019 
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Weaponized cells seek and destroy HIV lurking in the body 

Approach could allow people infected with HIV to set aside their 
medication — without risking a resurgence of the virus. 

 Research Highlight | 25 October 2019 

A ‘quantum knot’ unties itself 

For the first time, researchers watch as a knot formed from an ultra-cold gas 
decays, forming a vortex. 
 

Research 

News & Views 

 News & Views | 28 October 2019 

Senescent cells feed on their neighbours 

Chemotherapy-treated cancer cells that enter a non-dividing state called 
senescence can nevertheless boost cancer growth. The finding that these 
cells eat neighbouring cells reveals a mechanism that enables senescent cells 
to persist. 

o Michael Overholtzer 

Collection: 

o Cancer at Nature Research 

 News & Views | 30 October 2019 

Ancient air challenges prominent explanation for a shift in glacial cycles 

An analysis of air up to 2 million years old, trapped in Antarctic ice, shows 
that a major shift in the periodicity of glacial cycles was probably not caused 
by a long-term decline in atmospheric levels of carbon dioxide. 

o Eric W. Wolff 

 News & Views | 08 October 2019 

Bacterial twist to an antiviral defence 

The discovery of an antiviral defence system in bacteria that shares some 
components with a key antiviral defence pathway in animals provides 
insight into how this important response might have evolved. 

o Karen L. Maxwell 

 News & Views | 23 October 2019 
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Teamwork by different T-cell types boosts tumour destruction by immunotherapy 

Immunotherapy treatment harnesses CD8 T cells of the immune system to 
kill tumour cells. The finding that CD4 helper T cells contribute to the 
success of this treatment in mice might offer a way to improve clinical 
outcomes. 

o Jonathan L. Linehan & Lélia Delamarre 

Collection: 

o Cancer at Nature Research 

 News & Views | 30 October 2019 

Robust evidence of declines in insect abundance and biodiversity 

Data are mounting that document widespread insect losses. A long-term 
research project now provides the strongest evidence of this so far, and 
demonstrates the value of standardized monitoring programmes. 

o William E. Kunin 

Articles 

 Article | 30 October 2019 

A 100-kiloparsec wind feeding the circumgalactic medium of a massive compact galaxy 

Theory predicts that winds expel baryons from galaxies into intergalactic 
space; now optical observations of the massive, but compact, galaxy SDSS 
J211824.06+001729.4 show that it is ejecting an enormous ionized outflow 
of gas. 

o David S. N. Rupke, Alison Coil & Paul H. Sell 

 Article | 23 October 2019 

Braess’s paradox and programmable behaviour in microfluidic networks 

Microfluidic systems controlled by a single driving pressure are 
programmed to exhibit complex flow-switching schemes and a fluid 
analogue of Braess’s paradox by exploiting fluid inertia and network design. 

o Daniel J. Case, Yifan Liu & Adilson E. Motter 

 Article | 30 October 2019 

Superconductors, orbital magnets and correlated states in magic-angle bilayer graphene 

The fabrication of magic-angle twisted bilayer graphene devices with highly 
uniform twist angles enables the observation of new superconducting 
domes, orbital magnets and Chern insulating states. 

https://www.nature.com/articles/d41586-019-03106-1
https://www.nature.com/collections/bpwtvhdwgf
https://www.nature.com/articles/d41586-019-03241-9
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o Xiaobo Lu, Petr Stepanov & Dmitri K. Efetov 

 Article | 30 October 2019 

Polymers with controlled assembly and rigidity made with click-functional peptide 

bundles 

Designed tetrameric peptide bundles covalently connected end-to-end yield 
rigid, semiflexible and kinked chains, as well as hydrogel networks, 
providing a platform for synthetic biomaterials. 

o Dongdong Wu, Nairiti Sinha & Darrin J. Pochan 

 Article | 30 October 2019 

Two-million-year-old snapshots of atmospheric gases from Antarctic ice 

Analysis of two-million-year-old ice from Antarctica provides a direct 
comparison of atmospheric gas levels before and after the shift from glacial 
cycles of 100 thousand years to 40-thousand-year cycles around one million 
years ago. 

o Yuzhen Yan, Michael L. Bender & John A. Higgins 

 Article | 14 October 2019 

Widespread global increase in intense lake phytoplankton blooms since the 1980s 

Analyses show that the peak intensity of summertime phytoplankton blooms 
has increased in 71 large lakes globally over the past three decades, 
revealing a worldwide exacerbation of bloom conditions. 

o Jeff C. Ho, Anna M. Michalak & Nima Pahlevan 

 Article | 30 October 2019 

Arthropod decline in grasslands and forests is associated with landscape-level drivers 

Analyses of a dataset of arthropod biomass, abundance and diversity in 
grassland and forest habitats in Germany for the period 2008–2017 reveal 
that drivers of arthropod declines act at the landscape level. 

o Sebastian Seibold, Martin M. Gossner & Wolfgang W. Weisser 

 Article | 23 October 2019 

Evolution of the new head by gradual acquisition of neural crest regulatory circuits 

Analysis of gene expression in the neural crest of vertebrate embryos 
supports the idea that gene regulatory circuits that define the cranial neural 
crest evolved gradually from a more trunk-like identity. 

o Megan L. Martik, Shashank Gandhi & Marianne E. Bronner 

 Article | 23 October 2019 | Open Access 

https://www.nature.com/articles/s41586-019-1683-4
https://www.nature.com/articles/s41586-019-1683-4
https://www.nature.com/articles/s41586-019-1692-3
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One thousand plant transcriptomes and the phylogenomics of green plants 

The One Thousand Plant Transcriptomes Initiative provides a robust 
phylogenomic framework for examining green plant evolution that 
comprises the transcriptomes and genomes of diverse species of green 
plants. 

o James H. Leebens-Mack, Michael S. Barker & Gane Ka-Shu Wong 

 Article | 23 October 2019 

Dietary salt promotes cognitive impairment through tau phosphorylation 

A high-salt diet in mice induces cognitive impairment through a signalling 
cascade that culminates in increased phosphorylation of tau. 

o Giuseppe Faraco, Karin Hochrainer & Costantino Iadecola 

 Article | 18 September 2019 

Cyclic GMP–AMP signalling protects bacteria against viral infection 

cGAMP signalling in bacteria mediates anti-phage defence, as part of a 
genetic system suggested to be the ancient ancestor of the animal cGAS–
STING innate immune pathway. 

o Daniel Cohen, Sarah Melamed & Rotem Sorek 

 Article | 23 October 2019 

MHC-II neoantigens shape tumour immunity and response to immunotherapy 

In a mouse tumour model, immunotherapy-induced rejection of tumour cells 
requires presentation of both MHC class I and MHC class II antigens, which 
activate CD4+ and CD8+ T cells, respectively. 

o Elise Alspach, Danielle M. Lussier & Robert D. Schreiber 

 Article | 23 October 2019 

Engineering orthogonal signalling pathways reveals the sparse occupancy of sequence 

space 

Engineered two-component signalling proteins in Escherichia coli have 
residue specificities different to their parent proteins and are orthogonal to 

all extant paralogues, demonstrating that sequence space is not densely 
occupied. 

o Conor J. McClune, Aurora Alvarez-Buylla & Michael T. Laub 

 Article | 09 October 2019 

https://www.nature.com/articles/s41586-019-1693-2
https://www.nature.com/articles/s41586-019-1688-z
https://www.nature.com/articles/s41586-019-1605-5
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Recurrent noncoding U1 snRNA mutations drive cryptic splicing in SHH 

medulloblastoma 

Highly recurrent hotspot r.3A>G mutations are identified in U1 splicesomal 
small nuclear RNAs in about 50% of Sonic hedgehog medulloblastomas, 
which result in disrupted RNA splicing and the activation of oncogenes. 

o Hiromichi Suzuki, Sachin A. Kumar & Michael D. Taylor 

 Article | 09 October 2019 

The U1 spliceosomal RNA is recurrently mutated in multiple cancers 

A highly recurrent A>C somatic mutation in U1 small nuclear RNA, which 
alters the splicing pattern of genes that include known drivers of cancer, is 
identified in several types of tumour. 

o Shimin Shuai, Hiromichi Suzuki & Lincoln D. Stein 

 Article | 23 October 2019 

Alcohol metabolism contributes to brain histone acetylation 

Acetate that is produced from the breakdown of alcohol contributes to 

histone acetylation in the brain, indicating that there is a direct link between 
alcohol metabolism and gene expression. 

o P. Mews, G. Egervari & S. L. Berger 

 Article | 23 October 2019 

Structural basis for enzymatic photocatalysis in chlorophyll biosynthesis 

Crystal structures of cyanobacterial protochlorophyllide oxidoreductases 
reveal the basis of the photocatalytic activities of this enzyme, through the 
role of its active site in enabling the light-driven reduction of 
protochlorophyllide. 

o Shaowei Zhang, Derren J. Heyes & Nigel S. Scrutton 
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203 Structural biology
Architecture of human Rag GTPase 
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mTORC1 M. Anandapadamanaban et al.
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Phase-change heterostructure 
enables ultralow noise and drift 
for memory operation K. Ding et al.
PERSPECTIVE p. 186

216 Materials science
Torsional refrigeration by twisted, 
coiled, and supercoiled fibers R. Wang et al.
PODCAST

REPORTS 

221 Superconductivity
Spatial control of heavy-fermion 
superconductivity in CeIrIn5 
M. D. Bachmann et al.

226 Electrochemistry
Direct electrosynthesis of pure aqueous 
H2O2 solutions up to 20% by weight 
using a solid electrolyte C. Xia et al.

231 Radio astronomy
The low density and magnetization of a 
massive galaxy halo exposed by a fast radio 
burst J. X. Prochaska et al.

235 Surface chemistry
Chemical bond formation showing 
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Observation of half-quantum flux 
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2
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Synergistic sorbent separation for 
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Shisa7 is a GABA

A
 receptor auxiliary 

subunit controlling benzodiazepine actions 
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255  Ecosystem services
Global modeling of nature’s 
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R. Chaplin-Kramer et al.
PERSPECTIVE p. 184

ON THE COVER

Inside a tract of ice 
stranded as Greenland’s 
Helheim Glacier retreated, 
meltwater cascades near 
Greg Hanlon, an engineer 
with the U.S. Army Corps 
of Engineers. Hanlon is 
part of a team studying 
how meltwater interacts 

with warm ocean currents to speed ice loss from 
Helheim and other glaciers draining Greenland’s 
ice sheet. See page 170. Photo: Adam LeWinter, 
U.S. Army Engineer Research and Development 
Center (ERDC) Cold Regions Research & 
Engineering Laboratory, Remote Sensing/GIS 
Center of Expertise
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A colony of the proto-
zoan species Choanoeca 
flexa. As a choanofla-
gellate, C. flexa is one 
of the closest living 
relatives of animals. 
This species forms 
cup-shaped colonies 
that quickly invert 

their curvature in response to light-to-
dark transitions by undergoing collective 
cell contractions. This behavior may offer 
insight into the evolutionary origin of 
tissue bending in animals. See pages 300 
and 326. Image: Thibaut Brunet (University 
of California Berkeley/Howard Hughes 
Medical Institute)
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Earthworms are major 
components of our 
world’s soils and drive 
important ecosystem 
services. However, the 
main factors affecting 
their global diversity and 
abundance have been 
largely unknown until 

now. Climate is the main environmental factor 
driving earthworm biodiversity patterns, with 
higher local diversity and abundance occur-
ring  in temperate regions. Despite the lower 
local diversity in the tropics, across the entire 
region there may be more species overall. 
See pages 425 and 480. 
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