
C
R

E
D

IT
S

: 
(F

R
O

M
 T

O
P

) 
C

. 
B

IC
K

E
L

/
S

C
IE

N
C

E
; 

J
U

A
N

 C
R

IS
T

O
B

A
L

 C
O

B
O

27 APRIL 2018 • VOL 360 ISSUE 6387    355SCIENCE   sciencemag.org

27 APRIL 2018 • VOLUME 360 • ISSUE 6387

CONTENTS
376 & 409–418
Spatial entanglement

NEWS

IN BRIEF

360 News at a glance

IN DEPTH 

362 SEARCHING FOR A STONE 
AGE ODYSSEUS
Modern humans and even Neandertals 

may have plied the Mediterranean long 

ago By A. Lawler

363 DATA TROVE HELPS PIN DOWN 
THE SHAPE OF THE MILKY WAY
Europe’s Gaia satellite reveals motions 

for 1.3 billion stars By D. Clery

364 SIBERIAN SCULPTURE IS 
AMONG THE OLDEST MONUMENTAL ART
The 11,600-year-old Shigir Idol offers an 

enigmatic glimpse of hunter-gatherers’ 

world view By A. Curry

365 IS GENOME-GUIDED CANCER 
TREATMENT HYPED?
New tailored therapies can work 

wonders, but the pace of development 

is slow By J. Kaiser

366 ROBOTIC WEATHER BALLOON 
LAUNCHERS SPREAD IN ALASKA
U.S. weather service union fears 

that automation threatens jobs and 

sacrifices forecasters’ local knowledge 

By J. Rosen

367 CHRONICLING EMBRYOS, 
CELL BY CELL, GENE BY GENE 
Single-cell sequencing tracks cells’ gene 

activity during zebrafish and 

frog embryogenesis By E. Pennisi

▶ D. E. WAGNER ET AL. 10.1126/science.aar4362; 

J. A. FARRELL ET AL. 10.1126/science.aar3131; 

J. A. BRIGGS ET AL. 10.1126/science.aar5780

FEATURE 

368 PEACE DIVIDEND
Colombian scientists race to study 

once-forbidden territory before it is 

lost to development—or new conflict 

By L. Wade

371 Cleaning up the killing fields 
By L. Wade

381 NEXT-GENERATION
DIAGNOSTICS WITH CRISPR
CRISPR-Cas biology promises rapid, 

accurate, and portable diagnostic tools 

By D. S. Chertow

▶ REPORTS PP. 436, 439, & 444

383 GÜNTER BLOBEL (1936–2018)
Passionate cell biologist and 

inspirational mentor 

By P. Walter and D. Anderson

POLICY FORUM 

384 ADVANCING THE ETHICS OF 
PALEOGENOMICS
Ancestral remains should be 

regarded not as “artifacts” but as 

human relatives who deserve respect 

By J. Bardill et al.

BOOKS ET AL. 

386 THE AUTOMATED BATTLEFIELD
A sober treatise on the future of 

warfare warns of the perils of 

autonomous robotic combatants 

By G. Lucas

387 INCENTIVIZING RESPONSIBLE 
ANTIBIOTIC USE
In the fight against antimicrobial 

resistance, confronting 

economic challenges is key 

By R. Laxminarayan

INSIGHTS
PERSPECTIVES 

374 REGENERATING TISSUES
Studies of regeneration inform us about 

how to position organs By E. M. Tanaka

▶ RESEARCH ARTICLE P. 404

376 SPLIT, BUT STILL ATTACHED
Entanglement survives between spatially 

separated atoms of an atomic cloud after 

it expands By D. Cavalcanti

▶ REPORTS PP. 409, 413, & 416

377 DISRUPTING METABOLISM TO
TREAT AUTOIMMUNITY
Dimethyl fumarate, a treatment for 

multiple sclerosis, inhibits Warburg 

metabolism By M. Matsushita and E. J. Pearce

▶ REPORT P. 449

378 WEIGHING ONE PROTEIN WITH LIGHT
A light-scattering method allows rapid 

measurement of the mass of individual 

proteins By S. F. Lee and D. Klenerman

▶ REPORT P. 423

380 PLASTICS RECYCLING WITH 
A DIFFERENCE
A novel plastic with useful properties 

can easily be recycled again and again 

By H. Sardon and A. P. Dove

▶ RESEARCH ARTICLE P. 398

368
Rediscovering 

Colombia

DA_0427TOC.indd   355 4/25/18   11:11 AM

Published by AAAS

on M
ay 20, 2019

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://science.sciencemag.org/


C
R

E
D

IT
S

: 
(F

R
O

M
 T

O
P

) 
C

. 
B

IC
K

E
L

/
S

C
IE

N
C

E
; 

K
U

T
A

Y
 D

E
N

IZ
 A

T
A

B
A

Y
, 

S
A

M
U

E
L

 A
. 

L
O

C
A

S
IO

, 
A

N
D

 P
E

T
E

R
 W

. 
R

E
D

D
IE

N

27 APRIL 2018 • VOL 360 ISSUE 6387    357SCIENCE   sciencemag.org

CONTENTS
27 APRIL 2018 • VOLUME 360 • ISSUE 6387

RESEARCH

IN BRIEF 

393 From Science and other journals

RESEARCH ARTICLES 

396 CILIA AND FLAGELLA
Asymmetric distribution and spatial 

switching of dynein activity generates 

ciliary motility J. Lin and D. Nicastro

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aar1968

397 BIOMECHANICS
The principles of cascading power limits 

in small, fast biological and engineered 

systems M. Ilton et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

dx.doi.org/10.1126/science.aao1082

398 POLYMERS
A synthetic polymer system with 

repeatable chemical recyclability 

J.-B. Zhu et al.

▶ PERSPECTIVE P. 380

404 REGENERATION
Self-organization and progenitor 

targeting generate stable patterns in 

planarian regeneration K. D. Atabay et al.

▶ PERSPECTIVE P. 374

REPORTS 

QUANTUM ENTANGLEMENT
409 Spatial entanglement patterns and 

Einstein-Podolsky-Rosen steering in 

Bose-Einstein condensates 

M. Fadel et al.

413 Spatially distributed multipartite 

entanglement enables EPR steering 

of atomic clouds P. Kunkel et al.

416 Entanglement between two spatially 

separated atomic modes 

K. Lange et al.

▶ PERSPECTIVE P. 376

419 ORGANIC CHEMISTRY
Catalytic enantioselective Minisci-type 

addition to heteroarenes 

R. S. J. Proctor et al.

423 BIOPHYSICS
Quantitative mass imaging of single 

biological macromolecules G. Young et al.

▶ PERSPECTIVE P. 378

427 OCEAN HYPOXIA
Legacy nitrogen may prevent 

achievement of water quality goals in 

the Gulf of Mexico K. J. Van Meter et al.

430 NEUROSCIENCE
Interregional synaptic maps among 

engram cells underlie memory 

formation J.-H. Choi et al.

ON THE COVER

Portable diagnostic tools 

developed on the basis 

of CRISPR-Cas biology 

enable rapid, highly 

sensitive detection of 

pathogens in patient 

samples. A conceptual 

illustration of a Zika 

virus capsid drawn in 

the sand highlights the promise of deploying 

these tools for detection and tracking of 

disease in remote settings. See pages 381, 

436, 439, and 444. Illustration: Valerie 

Altounian/Science; Data: PDB ID 5IRE

SCIENCE (ISSN 0036-8075) is published weekly on Friday, except last week in December, by the American Association for the Advancement of Science, 1200 New York Avenue, NW, Washington, DC 20005. Periodicals mail 
postage (publication No. 484460) paid at Washington, DC, and additional mailing offices. Copyright © 2018 by the American Association for the Advancement of Science. The title SCIENCE is a registered trademark of the AAAS. Domestic 
individual membership, including subscription (12 months): $165 ($74 allocated to subscription). Domestic institutional subscription (51 issues): $1808; Foreign postage extra: Mexico, Caribbean (surface mail) $55; other countries 
(air assist delivery): $89. First class, airmail, student, and emeritus rates on request. Canadian rates with GST available upon request, GST #125488122. Publications Mail Agreement Number 1069624. Printed in the U.S.A.
Change of address: Allow 4 weeks, giving old and new addresses and 8-digit account number. Postmaster: Send change of address to AAAS, P.O. Box 96178, Washington, DC 20090–6178. Single-copy sales: $15 each plus shipping 
and handling; bulk rate on request. Authorization to reproduce material for internal or personal use under circumstances not falling within the fair use provisions of the Copyright Act is granted by AAAS to libraries and others who 
use Copyright Clearance Center (CCC) Pay-Per-Use services provided that $35.00 per article is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923. The identification code for Science is 0036-8075. Science is indexed in the 
Reader’s Guide to Periodical Literature and in several specialized indexes.

DEPARTMENTS

359 EDITORIAL 
Evidence for opportunity 

By Michael J. Feuer

458 WORKING LIFE
My second coming out 

By Carly Phillips

Science Staff ..............................................358

AAAS News & Notes .................................. 391

New Products ............................................ 454

Science Careers .........................................455

374 & 

404

BIOTECHNOLOGY
436 CRISPR-Cas12a target 

binding unleashes indiscriminate 

single-stranded DNase activity 

J. S. Chen et al.

439 Multiplexed and portable 

nucleic acid detection platform 

with Cas13, Cas12a, and Csm6 

J. S. Gootenberg et al.

444 Field-deployable viral 

diagnostics using CRISPR-Cas13 

C. Myhrvold et al.

▶ PERSPECTIVE P. 381; VIDEO

449 IMMUNOLOGY
Dimethyl fumarate targets 

GAPDH and aerobic glycolysis 

to modulate immunity 

M. D. Kornberg et al.

▶ PERSPECTIVE P. 377

LETTERS 

389 BEE CONSERVATION: KEY ROLE 
OF MANAGED BEES
By M. E. Saunders et al.

389 BEE CONSERVATION: 
INCLUSIVE SOLUTIONS
By D. Kleijn et al.

390 RESPONSE
By J. P. González-Varo and 

J. Geldmann

378 & 423
Weighing proteins

DA_0427TOC.indd   357 4/25/18   11:11 AM

Published by AAAS

on M
ay 20, 2019

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://science.sciencemag.org/


360 (6387)

 (6387), 359-458.360Science 

ARTICLE TOOLS http://science.sciencemag.org/content/360/6387

PERMISSIONS http://www.sciencemag.org/help/reprints-and-permissions

Terms of ServiceUse of this article is subject to the 

 is a registered trademark of AAAS.Science
licensee American Association for the Advancement of Science. No claim to original U.S. Government Works. The title 
Science, 1200 New York Avenue NW, Washington, DC 20005. 2017 © The Authors, some rights reserved; exclusive 

(print ISSN 0036-8075; online ISSN 1095-9203) is published by the American Association for the Advancement ofScience 

on M
ay 20, 2019

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://science.sciencemag.org/content/360/6387
http://www.sciencemag.org/help/reprints-and-permissions
http://www.sciencemag.org/about/terms-service
http://science.sciencemag.org/

