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JAXA scientists retrieve a capsule carrying the first samples of asteroid subsurface dropped by Hayabusa2 in southern Australia.

The heights and depths of
Japan’s dynamic partnerships

Striving toimprove its collaborative record, a nation’s ambitious scientific
goals are bringing in the best from around the world. By David McNeill

uki Morono goes to work each day
with asingle overriding aim:to probe
thelimits of Earth’s biosphere. “There
shouldbesome pointwherelifestops,”
says the microbiologist, who works
in the Geomicrobiology Research Group at
the Japan Agency for Marine-Earth Science
and Technology (JAMSTEC) in Kochi. He was
astonished, therefore, to find a community
of microbes that had survived for more than
100 millionyearsinadormantstate, some 74.5
metres beneath the Pacific Ocean seabed.
With long-time collaborator Steven
D’Hondt, an oceanographer at the University
of Rhode Island in South Kingstown, Morono
and his colleagues co-wrote a paper about the
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discovery, describing the remarkable tenac-
ity of these ancient microbes (Y. Morono etal.
Nature Commun.11,3626;2020). Theimplica-
tions, says D’Hondt, are profound. “If microbes
cansurvive for 100 millionyears under the sea,
it'snotastretchto think they could survive on
Mars for a billion years,” he says.

D’Hondt first met Morono through amutual
collaboratorin theinternational drilling com-
munity more thanadecade ago. Morono later
built on research by Jens Kallmeyer, a post-
doctoral studentin D’Hondt’s lab, who devel-
oped away of separating cells from sediment,
minimizing contaminationand visualizing the
results. “We would not have been able to do this
without each other,” says Morono.
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Japan has become a “formidable” research
partner in the international effort to study
beneath the world’s seabed, says D’Hondt.
Besides supplying funding and knowledge,
it provides Chikyu, its flagship ocean-drill-
ing research vessel, as the workhorse of the
International Ocean Discovery Program (and
its predecessor, the Integrated Ocean Drilling
Program). One of the world’s longest-running
Earth-science collaborations, the programme
brings together scientists from 22 nations.

StrengtheningJapan’sinternational research
ties could be animportant factor in halting a
slideinitsresearch performance.Inthe Nature
Index, which tracks output in 82 natural-
sciences journals, Japan’s adjusted Share
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dropped by 19.1% in 2015—21. (Share, Nature
Index’s key metric, is adjusted to account for
the small annual variation in the total number
ofarticlesinthe Nature Indexjournals. Datafor
2021represent the period October 2020—Sep-
tember2021.) This decline, although the largest
among the leading five countries in the Index
— the United States, China, Germany, United
Kingdom and Japan — has slowed since 2019,
which could be asignthat the nation’s strategy
of lavish and targeted funding for prestigious
institutions is paying off.

Big ambitions

The University of Tokyo-based Kamiokande
is an ambitious programme built on a series
of ever-more powerful neutrino detectors.
Launched almost 40 years ago, it has played
animportant role in establishing Japan as a
key collaborative partnerin physics research.

The T2K Collaboration, for example — a
Japan-based particle-physics experiment
involving about 500 physicists and engineers
atmore than 78 institutions from around the
world —used Kamiokande datato demonstrate
different behavioursin matter and antimatter.
Theresults, released in 2020, could informone
ofthegreatest mysteriesin physics: why there
seems to be more matter than antimatter in
the Universe, when the Big Bang should have
created equal amounts of both (The T2K Col-
laboration Nature 580, 339-344;2020).

In2019, theJapanese government approved
¥64.9 billion (US$600 million) to fund
Hyper-Kamiokande — set to be the largest
neutrino detector of its kind ever built. Some
75% of the funds will be contributed by Japan,
withthe remainder sourced from foreign part-
ners. “Collaboration is critical,” says Masato
Shiozawa, a lead scientist on the project,
which involves building the world’s biggest
underground water tank inside a vast cavern
inJapan’s Gifu prefecture.

The payoff could be huge. Neutrinos are one
of the elementary particles of the Universe,
but are notoriously difficult to observe. One
oftheachievements of Super-Kamiokande, the
preceding phase of the project, was to prove
that they have asmallbut finite mass. By ‘catch-
ing’ more of them, Hyper-Kamiokande could
give a more detailed picture of the evolution
of the cosmos by exploring the difference
between neutrinos and antineutrinos. “Even at
theideaslevel, we need many people to design
the detector and the project itself, to make
devices and to analyse data,” says Shiozawa.

Such ambitious science will demand ever
greater global cooperation, says Motoo Ito,
a cosmochemist who studies the origins of
water at JAMSTEC. With teams at the Open
University in Milton Keynes, UK, and the
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The institution with the biggest Share increase for each of the Big 5 countries is shown. Each of the other top
20 fastest-rising institutions in China since 2015 (not shown) has achieved more than double the absolute Share
increase of the fastest-rising institutions in the other Big 5 countries.

Institution Location Changein Adjusted National
adjusted Share Share rank
2015-21 2021 2021

University of Chinese China 353.10 477.09 2
Academy of Sciences (UCAS)
University of Virginia (UVA) United States 25.28 101.33 54
University of Miinster (WWU) Germany 34.85 154.73 6
University of Birmingham (UB) United Kingdom 9.47 66.90 17
Okinawa Institute of Science and Japan 29.72 44.28 14
Technology Graduate University (OIST)
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University of California, Los Angeles, Ito is
analysing samples from the asteroid Ryugu.
Thesampleswere collected by the Hayabusa2
probe, launched by the Japanese state space
agencyJAXA,andreturnedtoEarthin Decem-
ber2020.Understanding Hayabusa’s payload
requires complex instrumentation from labs
around the world, says Ito.

Among his colleagues is Keiko Nakamura-
Messenger, aresearch scientist at NASA’s John-
son Space Centerin Houston, Texas. She works
on Hayabusa2 and the OSIRIS-Rex, a NASA
probelaunchedin2016, whichisreturning to
Earth with samples from the asteroid Bennu.
The OSIRIS-Rex team helped JAXA scientists
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create 3D modelling and navigation plans that
have made both missions “stronger and safer”,
says Nakamura-Messenger.

TheJapanese academicsystemcanbe “unfor-
giving” for female researchers, says Nakamu-
ra-Messenger, who moved to the United States
after gaining her PhD in materials science from
Kobe University,Japan. Career progressionin
fundamental physics canbe particularly diffi-
cult, she says, “unless you have an enormous
amount of help fromyour family and partner”.

David McNeill is a professor of

communications at University of the Sacred
Heart, Tokyo.
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