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Japan’s National Institute of Advanced Industrial Science and Technology is testing the promise of an atom-based quantum computer.

121

P
H

O
TO

: Q
U

E
R

A
 C

O
M

P
U

T
IN

G

115 AI challenge to find lost 
Amazonian cities draws critics
Scientists claim OpenAI’s contest 
ignores heritage protection norms 
—S. Moutinho

116 End looms for protein  
contest?
NIH has not committed to continuing 
support for contest that inspired 
AI tools for predicting how proteins 
would fold —R. F. Service

118 Giant radar satellite set 
to probe Earth’s shifts and 
shudders
NASA and India’s $1.5 billion NISAR 
mission promises global time lapses 
of the planet’s ever-changing land 
and ice —M. Greshko

120 Should grant applicants 
judge competitors’ proposals? 
Distributed peer review, which 
enlists more researchers in the 
process, gets two real-world tests 
—J. Brainard

EDITORIAL
107 Auditors can’t save 
carbon offsets 
—C. Giles and C. Coglianese  

NEWS
112 U.S. scientific 
workforce is set to shrink 
sharply
Funding cuts threaten jobs 
at all levels. “It’s a nightmare,” 
one faculty member says 
 —K. Langin

114 Scientists identify 
culprit behind biggest ever 
U.S. honey bee die-off
USDA research points to viruses 
spread by pesticide-resistant 
mites, indicating a worrying 
trend —J. Thompson

FEATURES 

121 Atomic explosion
Quantum computers fashioned out 
of individual atoms are poised to 
lead the field —A. Cho

COMMENTARY
PERSPECTIVES 

126 Electronically diverse 
carbenes
Metal carbenes with different 
polarities are generated from a 
single class of precursor 
—A. B. Charette
RESEARCH ARTICLE p. 183

127 Integrated 
prostheses restore dynamic 
movement
Combining multiple 
neurotechnologies allows 
amputees to perform complex 
physical activities —L. Fisher
RESEARCH SUMMARY p. 144

129 Replacing microglia to 
treat a brain disease
Swapping out the brain’s immune 
cells can slow progression of a 
devastating neurological disease 
—S. Du and J. Kipnis
RESEARCH SUMMARY p. 145

130 Organelles share 
the load
Peroxisome-mitochondria 
contact sites manage 
mitochondrial oxidative stress
—M. Fransen
RESEARCH ARTICLE p. 157

BOOKS ET AL. 

132 Following in
our footsteps
Nurturing AI while it is 
young will help it achieve 
an ethical adulthood 
—A. Woolfson



105

CONTENTS

Science 10 JULY 2025 105

133 The boundless energy, 
and ego, of Luis Alvarez
A new biography offers a 
definitive portrait of the 
intellectually restless physicist 
—A. Bhattacharya

LETTERS 

134 State law threatens 
Brazil’s high grasslands 
—G. A. Bencke et al.

135 China’s antismog 
push faces challenges 
—Y. Qiang et al.

135 PEPFAR disruptions 
could cause HIV resurgence 
—K. A. Powers et al.

REVIEWS
REVIEW SUMMARY

137 Neuroscience
Glymphatic dysfunction in 
Alzheimer’s disease: A critical 
appraisal —S. A. Keil et al.

RESEARCH
HIGHLIGHTS 

138 From Science and 
other journals

RESEARCH SUMMARIES 

141 Evolution
A single theory for the evolution of 
sex chromosomes and the two rules 
of speciation —T. Lenormand and 
D. Roze

142 Neuroscience
Human neuron subtype 
programming via single-cell 
transcriptome-coupled patterning 
screens —H.-C. Lin et al.

143 Molecular biology
Cryo-EM structure of human 
telomerase dimer reveals H/ACA 
RNP-mediated dimerization 
—S. Balch et al.

144 Prosthetics
Tissue-integrated bionic knee 
restores versatile legged movement 
after amputation —T. Shu et al.
PERSPECTIVE p. 127

145 Neuroscience
Microglia replacement halts the 
progression of microgliopathy in 
mice and humans —J. Wu et al.
PERSPECTIVE p. 129

RESEARCH ARTICLES 

146 River dynamics
Single- and multithread rivers 
originate from (im)balance between 
lateral erosion and accretion 
—A. J. Chadwick et al.

Science serves as a forum for discussion of important issues related to the advancement of science by publishing material on which a consensus has been reached as well as including the presentation of minority or conflicting 
points of view. Accordingly, all articles published in Science—including editorials, news, commentary, and book reviews—are signed and reflect the individual views of the authors and not official points of view adopted by AAAS 
or the institutions with which the authors are affiliated. Science (ISSN 0036-8075) is published weekly on Thursday, 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 © 2025 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): $2865; Foreign postage extra: 
Air assist delivery: $135. 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 
available from backissues.science.org; 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 can be obtained through 
the Copyright Clearance Center (CCC), www.copyright.com. The identification code for Science is 0036-8075. Science is indexed in the Reader’s Guide to Periodical Literature and in several specialized indexes.

127 & 144

ON THE COVER

ON THE PODCAST

A tardi party for the 
ScienceAdviser newsletter, 
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Rivers convey water, sedi-
ment, and nutrients from the 
mountains to the sea. They 
dynamically carve their paths, 
either confining flow into a 
single channel or splitting flow 
into multiple channels. Global 
satellite views illuminate our 
understanding of how rivers 
forge their paths, which is 
crucial for sustainable and 
safe land management along 
densely populated waterways, 
such as the Paraná River. 
See page 146. Photo: Earth 
Science and Remote Sensing 
Unit, NASA Johnson Space 
Center, ISS027-E-11058, eol.
jsc.nasa.gov
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