J PEAKS

V/ /4

SISFEEBRIRKFEs
ﬁfjj ﬁﬁjﬁ@if#ﬁfl\

Focus Fields of Universities Selected in FY2023

<

<



Hhbdal

% R DO FER AL e e T 52

J-PEAKS

Program for Forming Japan’s Peak Research Universities
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Objectives

HIE P % - B R B IR K AR AL (R 3 F 2 (J-
PEAKS) I, Tii3mzH ¢ oMusi % - Ktad S5
R, B DO EFRRER ., HfORFL2P
E NN DEER R &R >TWT B LS., BEDR OB
DREZEDRAE IR ZDFEE 2RI T L2812,
REMMTOMBHZEEEZ RS ZL T, FERZERELL
THEELOKEODFIEEETHS,

M E R DRREDFTEED

J-PEAKS (Program for Forming Japan's Peak Research
Universities) is a support initiative designed to enable
Japan’'s peak research universities—those that include the
below three points to expand the international development
of their distinctive research and contribute to regional
economic and social development, as well as to the
resolution of challenges in Japan and worldwide. To this
end, the program supports the expansion of university
activities by building on core strengths such as centers of
excellence in specific fields, while promoting effective
collaboration among universities, thereby fostering the
development of a group of research universities.
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Develop excellence in specific academic
fields in which they have strength.
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Create innovations that contribute to solving
global challenges and driving social
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transformation.
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Overview
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Lead the resolution of regional issues by
leveraging research capabilities to improve
productivity and create employment in
regional industries through collaboration with
local governments, industry, the financial
sector, and other stakeholders.

J-PEAKS supports national, public, and private universities
that possess distinctive research strengths and hubs for
social implementation. J-PEAKS universities are expected
to articulate a 10-year institutional vision for a significant
enhancement of research capacity, define a roadmap to
achieve that vision, and set clear output and outcome
indicators. Based on strategic management centered on

their core research strengths, and in collaboration with
other universities, the program supports the development
of both hard and soft infrastructure necessary to expand
international research activities and to accelerate and
elevate social implementation.
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Hokkaido University

| =it
ALBIAZE

Hirosaki University
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Yamagata University
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Chiba University
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Tokyo University of Agriculture
and Technology
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Tokyo University of Foreign Studies
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Kagawa University
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Okinawa Institute of Science and
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Yokohama City University
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Purpose of this Publication
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This publication has been prepared as part of J-PEAKS. Its
purpose is to support J-PEAKS universities to present to
external audiences the strengths and distinctive features of

focus fields* in which the selected universities aim to

achieve their institutional visions through collaboration with

other universities, companies, local governments, and other

stakeholders in Japan and abroad. This publication

introduces, in particular, the research fields and areas that

the 12 universities selected in FY2023 wish to highlight for
domestic and international outreach.

* The focus fields presented here may differ from the “research

and social implementation hubs with distinctive strengths” identified

by each selected university in its J-PEAKS application.
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Kanazawa University
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Japan Advanced Institute of Science
and Technology
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Shinshu University
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Niigata University
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Chubu University
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Nagaoka University of Technology
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Osaka Metropolitan University
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Akita International University
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Niigata University of Pharmacy
and Medical and Life Sciences
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University of Yamanashi
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Fukushima University
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Fujita Health University
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Hamamatsu University School of
Medicine
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National Institute for Physiological
Sciences
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Gifu Pharmaceutical University
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Ritsumeikan University
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National Institute for Physiological
Sciences
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Shiga University of Medical Science
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Juntendo University
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Osaka University of Health and
Sport Sciences
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Nagaoka University of Technology
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Nara Institute of Science and
Technology
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Kobe University

- LEXF

Hiroshima University
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Okayama University
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Hiroshima University
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Kobe University
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Tokushima University
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JUNTIZEXRF
Kyushu Institute of Technology
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The University of Kitakyushu
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Nagasaki University
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Nagasaki University
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University of Miyazaki
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Kagoshima University
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Kumamoto University
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Okinawa Institute of Science

and Technology
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Keio University
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University of the Ryukyus
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Research on Regenerative Agri-Forest-Fisheries for
Sustainable Food Systems




| Attt

o deiEEALIET ¢ ALIRF v NA
 LHBEREET ¢ EKEEF Y NA

|3yvay

2030&FIZmF-¥ Y aHU Vision 2030 [1IZBWT, #F
FDEHM (Excellence) &t 2R 71 (Extension) Z
LU, FfcrlgeZeWell-being &% %8¢ RKZFEEHIET
) MERODERBERPHIBREOBEICHEINT, &
R BREEY AT AANDNSGEA LY T N EEEL, 57
DEREEIZEINT 5,

A s

| Location

» Sapporo, Hokkaido : Sapporo Campus
+ Hakodate, Hokkaido : Hakodate Campus

| Mission

Under HU Vision 2030, we strengthen
Excellence and Extension to lead a
sustainable well-being society through a
paradigm shift toward resilient, regenerative
food production worldwide.
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Research on
Regenerative
Agri-Forest-Fisheries

| Vision

We conduct research and foster talent to
build systems that restore soil and marine
ecosystems, enhance biodiversity, and
conserve water and forest resources, while
improving productivity and profitability for
farmers and fishers. Through real-world
application, we aim to realize a sustainable
well-being society.

| Research Content

Harnessing Hokkaido University's strengths
in agriculture, fisheries, environmental and
life sciences, and vast research fields, we
advance education and research in
Regenerative Agri-Forest-Fisheries. Our work
spans food production, land use, biodiversity,
and ecosystem restoration.

We also build Institute for Regenerative
Agri-Forest-Fisheries (IRAFF) and strategic
platforms that promote cross-disciplinary
innovation, industry collaboration, and global
partnerships to enhance research excellence
and address worldwide challenges.
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Features, Strengths

Field Science Center for
Northern Biosphere (FSC)

Consisting of Forest, Agroecosystem,

and Aquatic Stations across 70,000 ha,

FSC advances research on biological
production, biodiversity, and
environmental sustainability from
forests and farms to oceans

- Forest Research Station:
Conducts long-term ecological
studies in extensive experimental
forests

- Agroecosystem Research Station:
Uses farms and botanical facilities

to study sustainable farming in
balance with nature

- Aquatic Research Station:
Explores aquatic biodiversity in

Hokkaido's seas, rivers, and lakes,

from genes to ecosystems

Institute for Regenerative
Agri-Forest-Fisheries (IRAFF)

Founded in April 2025, IRAFF aims to
restore ecosystems, enhance
biodiversity, conserve resources, and
support farmers and fishers through
Regenerative Agri-Forest-Fisheries
systems

It serves as a Hub uniting Hokkaido
University's natural and social
sciences to develop and test
regenerative technologies and
systems
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1. Forest Research Station 2. Agroecosystem Research Station 3. Aquatic Research Station
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Achievements

Regenerative Agri-Forest-
Fisheries Project Research
Grants

» Pitch Contest for Future-Creation
Research

- A grant program supporting
innovative, youth-led studies that
advance Regenerative Agri-
Forest-Fisheries. From 55
applications, 22 passed the first
screening, and 10 were selected
through a final pitch contest

» Regional Co-Creation Research
Support (Planned)

- From 2026, IRAFF will fund local
demonstration studies on
Regenerative Agri-Forest-
Fisheries. Target regions and
themes are under review

Securing Funds for Key
Research on Social Challenges

» 2024: The Next-Generation Wagyu
Nexus, led by Professor Takafumi
Gotoh, was adopted under the JST
COI-NEXT Program. It promotes
collaboration among companies, local
governments, and the university

« 2022: Under the Regional University
and Industry Revitalization Grant
Program, Hakodate Mariculture Project
develops full-cycle king salmon
aquaculture and carbon-neutral
fisheries

» 2024: The Kita-Sanriku Factory
project, led by Professor Kazuhiro Ura,
aims to expand regenerative sea
urchin aquaculture technologies in
Japan and abroad
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Researcher Profiles
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Professor Takuro Shinano

MET—< Research Theme
. TEOBESERCRIETEYM « Biological evaluation of nutrient
= - dynamics in soils
i
Key Research Achievements
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< Enhancing the soil nutrient supply
capacity and integrating chemical
and organic fertilizers, crop
productivity and quality are
improved while maintaining soil
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fe% Al sustainable agricultural production
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Professor Shoichiro Hamamoto
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. FEROYE - BEE . 1 E « Material and heat dynamics within
N o * soils, and pore structure-related
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FELMEER Key Research Achievements

« Clarified methane emission
pathways and the behavior of
colloids and microplastics in paddy
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70)%53%%% L. BEIHRA soils, providing new insights for
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Professor Takumi Kondo
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. B EEEMIZBIZHEEED « Management of commonf
resources in rural areas o
HERERIZBE S DR developing countries
FELMFEER Key Research Achievements
o YTHNS T HTOfERE « Contributed to sustainable
WHYEE Y ISEEDEST agricultural development and food
SN wy security through field studies on
EBU. HIIREFEL 2 rice variety improvement and
TEREICER

agricultural infrastructure
management in sub-Saharan
Africa
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Professor Yo Toma
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Research Theme

* Mechanisms of material cycling in
agroecosystems

Key Research Achievements

Provided new insights into
farmland carbon storage and
climate change mitigation through
studies on rice husk biochar
application, accelerated rock
weathering, and soil carbon
dynamics
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Associate Professor Yohei Koide
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Research Theme

« Genetic and breeding studies
using diverse rice varieties

Key Research Achievements

« Utilized rice genetic diversity to
provide new insights for varietal
improvement that enhance yield
potential and disease resistance
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Professor Kazunori Iwabuchi
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Research Theme

« Development of integrated
management technologies for
waste biomass based on
carbonization

Key Research Achievements

« Clarified fertilizer effects and
environmental impact reduction
mechanisms of biochar derived
from livestock manure and by-
products, contributing to the
realization of circular agriculture
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Professor Takafumi Gotoh
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Research Theme

* Meat science, livestock nutrition
and physiology, livestock
management and behavior, and
the use of loT and space-related
technologies to advance livestock
production systems

Key Research Achievements

« Elucidating how the new
bioscientific concept of Metabolic
programming to control cattle
metabolism from an early stage.
Demonstrating the regulation of
meat quantity and quality through
Metabolic programming and the
remote management of cattle and
soil conditions by Smart grazing
management
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Professor Naoshi Hiramatsu
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Research Theme

« Studies the cultivation and stock
enhancement of northern fish
species

Key Research Achievements

« Conducted marine aquaculture
trials of Chinook salmon and
Sakhalin taimen in collaboration
with Hakodate City and Yakumo
Town. Successfully produced all-
female seedlings of fast-growing
black rockfish for the first time and
carried out pilot farming with
Yakumo Town

Professor Kazuhiro Ura
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Research Theme

« Studies on aquaculture of
invertebrates and seaweed bed
restoration

Key Research Achievements

« Developed feed for sea urchin
aquaculture (Patent pending
2023-000843) that greatly
improves gonad content and
quality, helping restore barren
reefs and enhance the production
of high-value sea urchins
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Professor Masahiro Nakaoka

mET—<
- BEBETICBIT R EmE
EDENREDFREA

FELEER

- TYESPEREMELREOR
BAERBRENRIC, A ST
LAERBRERE B KO
ATV E—MEVY VIR
AEDREEAT—IVIEEHNT T
O—FIZKVARRAL, BEZET
TORELEHIZH-LANRES
R4t

Research Theme

* Understanding the dynamics of
coastal marine communities under
environmental change

Key Research Achievements

+ Elucidation of biodiversity and
ecosystem functions in coastal
ecosystems—such as seagrass
meadows and rocky intertidal
zones—through long-term field
surveys and remote sensing,
offering insights for conservation
under environmental change
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Professor Takafumi Fujimoto
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Research Theme

« Development of technologies for
preservation and regeneration of
genetic resources using germ cells

Key Research Achievements

« In collaboration with Hakodate City,
achieved Japan's first successful
marine aquaculture trial and full-
cycle aquaculture of Chinook
salmon using domestically
produced artificial seedlings
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Associate Professor Masaki J. Fujita
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Research Theme

« Biosynthetic origins and
biotechnological production of
bioactive marine natural products

Key Research Achievements

Promoted the development of
methods that use algicidal bacteria
to suppress red tides and blue-
green algal blooms and identified
key algicidal bacteria supplied
from aquatic plant biofilms through
metagenomic analysis
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Future Outlook

» Centered on IRAFF, we cultivate an
interdisciplinary research environment
that unites diverse experts to develop and
demonstrate technologies and systems
for regenerative food production, while
evaluating their social and regional
impacts

» To advance Regenerative Agri-Forest-
Fisheries in Hokkaido, across Japan, and
globally, a consortium of companies,
organizations, and NPOs supporting
IRAFF's mission will drive collaboration
among industry, academia, government,
finance, and local communities

Collaboration
Opportunities

"Hokkaido Regenerative Agri-Forest-
Fisheries Model: Toward Japan, Asia,
and the World"

* We aim to expand Hokkaido's
Regenerative Agri-Forest-Fisheries model
across Japan, Asia, and globally

* In partnership with collaborators who
share and support this vision, we advance
regenerative industries, build supply
chains, and promote their wider adoption
for sustainable food security

S SEVADESE  Contact X2

g A% IRAFFERE

Hokkaido University IRAFF Secretariat

Email: iraff-info@oeic.hokudai.ac.jp
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Focus Field

Safe, Body-Friendly Mucosal Vaccines that
Protect Life and Well-being
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| Location

» Chiba-shi, Chiba : Nishi-Chiba Campus,
Inohana Campus

» Matsudo-shi, Chiba : Matsudo Campus
» Kashiwa-shi, Chiba : Kashiwanoha Campus

* Sumida-ku, Tokyo : Sumida Satellite Campus

| Mission

The university community shall firmly maintain
the spirit of freedom and independence. We will
actively seek ways of organizing and managing
ourselves that best support our teaching and
research. We will be open and alert to new
opportunities, including collaboration and
cooperation with other institutions, to further the
role we play. We will participate actively in our
local community and play our part as critic and
conscience of society and will further the cause
for peace and harmonious coexistence with
nature.
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Immunology and
Vaccinology Research

| vision

By linking basic, clinical, and applied research,
we promote translational, interdisciplinary studies
spanning medicine, pharmacy, science,
engineering, horticulture, and data science.

Through scientifically accurate and accessible
communication, we aim to promote the
widespread adoption of safe, body-friendly
mucosal vaccines.

| Research Content

* Rice-based Oral Vaccine MucoRice-CTB

- An innovative oral vaccine that expresses
the non-toxic B subunit (CTB) antigen of
cholera toxin in genetically modified rice
(Photo 1). Itis ground into a powder and
administered as a water-based
suspension. It can be stored at room
temperature, important advantage,
particularly in regions with limited
infrastructure

- Cultivation and manufacturing facilities
(Photo 2) are located at Chiba
University's Kashiwanoha Campus

» Nasal Vaccine

- A nasal spray that induces both IgG and
secretory IgA antibodies, offering dual
protection against infection and severe
disease. Joint research with Shionogi &
Co., Ltd. advances nanoparticle-based
delivery, safety studies, and new antigen
applications

1. Rice used for MucoRice 2. Genetically modified rice cultivation room
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Features, Strengths

Chiba University, Synergy Institute for
Futuristic Mucosal Vaccine Research and
Development

» Synergy Institute of Japan Agency for Medical
Research and Development (AMED): Japan Initiative
for World-leading Vaccine Research and Development

» A global research hub under Japan's World-Class
Vaccine Initiative. It collaborates with UC San Diego,
La Jolla Institute for Immunology, Ghana's National
Vaccine Institute, and industry partners

cSIMVa is an institute dedicated to advancing our
understanding of the mucosal immune system and
developing innovative mucosal vaccines. With the
vision of Saving Lives and Livelihoods by Safe and
Friendly Mucosal Vaccines, we strive to advance and
apply needle-free, pain-free vaccines—gentle on
people and the environment, self-administrable, and
storable at room temperature—to improve global public
health.

cSIMVa operates through an integrated Three-Levels
Strategic Research and Development (R&D) System that
brings together academia, industry, and researchers
under a shared vision for mucosal vaccine R&D.

1. New Knowledge:
Elucidating the mechanisms of innate and adaptive
immune induction and regulation in mucosal
immunity

2. Novel Technology:
Developing optimized vaccine antigens and
adjuvants using Al and data science

3. Technology Integration:
Verifying their effectiveness in humans through
human proof-of-concept and clinical studies

cSIMVa Integrated Three-Levels Strategic Research & Development System

FGER
New Knowledge
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BFUREELIRHER AN ZX LD

AT EL AR
Novel Technology
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Technology Integration
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Chiba University, Center for
Human Immunological Diseases and
Therapy Development

» Provides a comprehensive research support and
resource platform covering basic research through
clinical trials for human immune diseases

Chiba University, Next Generation In
Vivo Research Exploratory Center

» Develops advanced platforms for cell, tissue, and
animal research, supporting genetic and embryonic
engineering within the university

Achievements

Advances in Core Technologies and
Model Development

» Developed an intestinal infection model mouse to
evaluate vaccine efficacy and identify gut bacteria
and fungi that influence immune responses (2023)

« In collaboration with KEK, the Institute for Molecular
Science, Kyoto University, Gunma University, and
Yokohama City University, identified a compound that
specifically inhibits the sodium pump essential for the
survival of vancomycin-resistant enterococci and
clarified its structural inhibition mechanism (2024)

| Applied Research and Drug Discovery

* In collaboration with the University of Tokyo,
confirmed the safety, tolerability, and immunogenicity
in humans of MucoRice expressing the cholera toxin
B subunit (2021)

* Published a joint review with UC San Diego in Nature
summarizing nasal vaccine immunology, application
technologies, and key safety perspectives (2025)

« Clarified how lipid metabolism in immune cells
aggravates allergic diseases such as asthma, paving
the way for new allergy therapeutics (2025)

FERF
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See researcher details
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Professor Atsushi Onodera
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Research Theme

» Understanding immune and cell
differentiation mechanisms via
epigenomic regulation to control
diseases

Key Research Achievements

* By developing new analytical
methods, we comprehensively

analyzed epigenomic modifications,

clarified molecular mechanisms of
chronic inflammation, and
proposed novel therapeutic targets
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Associate Professor Yosuke Kurashima
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Research Theme

* Integrating mucosal immunity and
organ networks to create next-
generation therapies for fibrosis
and allergy

Key Research Achievements

» We elucidated host defense
mechanisms controlling bacterial
invasion and proposed a novel
immune regulation system that
maintains tissue barrier integrity
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Professor Hiroshi Nakajima
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Research Theme

» Revealing cellular and molecular
bases of immune dysregulation to
develop targeted therapies

Key Research Achievements

» We clarified the immune
mechanisms of mucosal vaccines
and built a theoretical basis for
next-generation vaccines against
respiratory viruses such as
influenza, RSV, and COVID-19

FEREVROYRCHIBATOMO(F/NME) ]
"CHIBATOMO" Mascot for Chiba University

NNE ER #

Professor Eiryo Kawakami
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Research Theme

« Developing Al-based analytical
technologies for early disease
detection, stratification, and
prognosis prediction

Key Research Achievements

» Bridging medicine with Al and data
science, we are pioneering a new
field that mathematically deciphers
complex biological phenomena
such as immune responses
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Professor Eiji Goto
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Research Theme

« Developing controlled growth and
cultivation systems for crops and
medicinal plants in plant factories

Key Research Achievements

« We established a fully enclosed
hydroponic system for cultivating
and harvesting rice plants that
produce the MucoRice oral vaccine
substance

Professor Kiyoshi Hirahara
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Research Theme

« Epigenomic analysis of helper T
cell diversity to develop next-
generation adaptable vaccines

Key Research Achievements

« Using single-cell and chromatin
dynamics analyses, we revealed
mechanisms of T cell fate
determination and reprogramming
under inflammatory conditions
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Distinguished Professor Hiroshi Kiyono
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Professor Hiroto Kawashima
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Associate Professor Yoshiyuki Goto
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+ Elucidating gut microbiota-immune
defense and designing microbes to
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EELWEER Key Research Achievements

- BAMAEMEEE EE-fE - We clarified how interactions
VAT LAOHEEERIZE S, fF between gut microbiota, epithelial
MR B R S B BRI cells, and immune systems control
B MBI B R D defense against pathogens and
IS & fRRA maintain microbial symbiosis
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Professor Takeshi Murata

MET—< Research Theme
- EFHMEBMALLELXYX  « Building amembrane protein drug
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innovative therapeutic candidates
EELHFEEE Key Research Achievements
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« By integrating structural, quantum,
and computational sciences, we
clarified the structural basis and
binding mechanisms of membrane
proteins, leading to the discovery
of novel drug candidates

Research Theme

» Advancing mucosal immunology and applying its insights to oral and
nasal vaccine development

Key Research Achievements

» Through interdisciplinary collaboration, we developed the rice-based
oral vaccine MucoRice and, through medical-engineering partnership,
a cationic nanogel nasal vaccine against respiratory infections
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Professor Motoko Kimura
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Research Theme

+ Studying T cell-mediated disease
control, focusing on innate-like T
cells and fetal and neonatal
immune cells

EE-INEES

« NKTHEfA EHRIEA 5 =X 2
DRREA, G i85 et I L o
BHIEIZBIH5CDEINF0
722 A O

Key Research Achievements

+ We uncovered the mechanisms
regulating NKT cell differentiation
and revealed a new role of the
CD69 molecule in immune
homeostasis and disease control
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Professor Tadaki Suzuki
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Research Theme

« Clarifying pathogenesis of
emerging infections and

FIAERRRE, FRT 2 F 2D developing new, effective
B preventive vaccines
FELHEEE Key Research Achievements
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125 T E R AR IO emerging viral infections by

ATHDTE =AM NT ™Y
AV LB BIERL OB 45 %
WETHREHEY AV ARG
JiE DR REAR A & B W B AT A 56
IZEm

revealing vertical transmission of a
new Mpox clade and first reporting
severe myocarditis from tick-borne
Thogotovirus
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Professor Shinichiro Motohashi
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NKTHifE % > 7= 2 AR E” conducted the world's first
[{PS-NKTHifg#E %I DTR% translational research on iPS cell-
Efti derived NKT cell therapy for
cancer treatment

Research Theme

» Translational research that bridges
basic studies on immune cell-
based cancer therapies to clinical
applications

Key Research Achievements
» By integrating immunology and
regenerative medicine, we
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Future Outlook

» A Phase | clinical trial facility has been

established at the University Hospital, aiming
to conduct future clinical studies for oral
mucosal vaccines

» We seek to build a sustainable research

system through future joint R&D with device
manufacturers

» Together with the Data Science Core, the Al

Clinical Research Lab applies mathematical
models to optimize vaccine design and
reduce development time and cost

Collaboration
Opportunities

 Shares the vision of safe, body-friendly

mucosal vaccines (Pharmaceutical
companies, local governments and related
organizations)

» Has key assets or expertise for vaccine

development (CDMO* partners, hospital
networks and related organizations)

» Holds global development experience

(Medical device manufacturers, academic
researchers and related organizations)

» Collaborative translational R&D
grounded in our mucosal
immunity insights

Images | . streamlined production and

for distribution testing through our

Joint GMP manufacturing facilities

Projects | . Creation of research funds
supported by corporate,
foundation, and investor
partners to drive R&D

*Contract Development and Manufacturing Organization

N BREW&bHHES%E Contact >

A T

FEKRY NEXT Decennium FfFZeERHEHEHE A LS

Headquarters for NEXT Decennium Research Strategy, Chiba University

Email: j-peaks-jim@chiba-u.jp
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Creating a Sustainable Future for Food and Energy
through the fusion of Agriculture and Engineering
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| Location

* Fuchu-shi, Tokyo : Fuchu Campus

» Koganei-shi, Tokyo : Koganei Campus

| Mission

With the visions “Keep Our Earth Turning” and
building a sustainable society, we advance
science in agriculture, engineering, and their
fusion to intellectually and socially enhance
human value as a world-leading research
university.
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Research on Sustainable
Food and Energy through
the Integration of
Agriculture and
Engineering

| Vision

To address global challenges such as climate
change, shrinking farming workforce, rising
energy costs, and the need for decarbonization,
we leverage the unique strengths of our two
research domains, agriculture and engineering,
to advance technological development and
bring it in the real world, fostering sustainable
food and energy solutions.

| Research Content

We conduct cross-disciplinary research in
agriculture, energy, and environmental
sciences.

« Sustainable Aviation Fuel (SAF) from
Pongamia:
- From cultivating Pongamia tree to
producing sustainable aviation fuel and
achieving international certification

+ Climate-Resilient Rice:
- Developing rice varieties with strong
lodging resistance, while ensuring both
yield and quality

* Smart Farming:

- Developing technologies that utilize
sensors and artificial intelligence (Al) to
optimize soil moisture management and
fertilization, enabling labor-saving
solutions

+ Solar Sharing:
- Developing methods for crop production
and utilizing generated power in poultry
and insect farms

1&£2. NTATOXKDINFE 3.V/—F—IT7')UY  182. Rice Harvesting 3. Solar Sharing
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Features, Strengths

| Field Science Center

» A research field that integrates
environmental, biological, forestry, and
veterinary sciences to address food and
resource challenges and build a resource-
circulating society. This center includes rice
paddies, research forests, and a cattle farm

West Tokyo International Innovation
Co-Creation Hub

 Drives collaboration on agriculture, food, and
energy, supporting startups and joint
research. Retail shops harmonized with the
natural environment, a farm-to-table
restaurant, and co-working spaces to
showcase research outcomes and boost
social implementation

| TUAT Fund

» The program supports university spin-off
companies that tackle food and
decarbonization challenges. Funded by the
university and industry, the program
primarily invests in smart farming, circular
livestock, and sustainable food systems

4. T4 —IVRGAIVREVI—(RR-FFH) 5. BRRERRA/AN—23 U HEMLR GBERE)

4. Field Science Center (Fuchu, Tokyo) 5. West Tokyo International Innovation co-Creation Hub (Kaikokan)
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6. Pongamia afforestation in Okinawa 7. Elite selection of Pongamia in a plant factory 8. Aigamo Robot
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c BARZSIOHMBPEZF NI AT AL REER UL
SAFLE D E BRI FEAFZE 21T\ SAEYI B EEL B AT i
BIEEAMETEAU-BINE - BHBIORY HITRERZD
Bl R A I T RIEET N OEEL BT

e 2024FARBITRFLLEIEELUTCSAFOER - HEE
BEWETEZ-DDA—TVT5v 74— (SAF-OP) %
S BT AT oA I R—a v DB UTOIEE) &

| A~ — M BEDHEIZHIT~TOX 7  NER

« AN—MEETHEL-E 2 K<BSB R UVIRELTHEIET
BRUIFRNA 3 E S OIEIE | & FF. ke LT &l
THY, FREzE AV BAREEEE

« AL HNEWGREENE £[F T, KHAD BEIMEDRY
M7 A77EnR ] 2FRFEL. RERBDCEIRA LEHLIZEF
B4 INENIEBEMT 5L 2 /ER

- SRIE EBEREPOJBREEDOENIIEFE T RAMEL
et oAl HZ B¢ AIRICESENER M A REDT
FRICIENT T @B OEELRE (NE - RERY) 2 FRRIZHK
BETX LA QTLEL FOFREIGH

Achievements

Advancing Practical Use and Social
Implementation of Sustainable
Aviation Fuel

+ In Okinawa, we survey wild Pongamia trees,
collect seeds, and aim to develop high-yield
domestic varieties for sustainable aviation
fuel (SAF) production through future
cultivation trials

« With international partners, we research SAF
manufacturing from biomass and create
efficient Pongamia cultivation systems by
combining microbial functions with Japanese
fruit tree techniques

* In April 2024, we launched an open platform
(SAF-OP) with companies to promote SAF
deployment and open innovation

Product Development for Advancing
Smart Agriculture

+ We developed Sakura Fukuhime, a rice
variety with thicker and stronger stems bred
through smart breeding to withstand
stronger typhoons caused by global warming.
It is also ideal for sake production, and sake
made from this variety has been produced

* In collaboration with NEWGREEN Inc., we
created Aigamo Robot, an autonomous rice-
field weeding robot that reduces weeding
frequency by 60% and increases yield by
about 10%, contributing to labor efficiency

» We aim to identify and apply multifunctional
QTL genes (all-in-one genes that can
improve multiple key traits) to breed high-
yield lodging-resistant rice varieties and
establish carbon-capture rice farming that
supports pesticide-free and climate-friendly
cultivation

mmmTAy g
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Researcher Profiles

[ ez

Professor Tsuyoshi Tanaka

MET—< Research Theme
o BEREEO A Iy o AR R OB T

kBB LRE for useful substance production
FERFEER Key Research Achievements

- HREERAMZAHTS, ATs0n
TANVG IR EAREA T HMEENA A

MR Bl #1

Professor Soh Sugihara

« Omics analysis and metabolic engineering of microalgae

MET—<
. EREEHISICEIT 5+
BEBRL TIEMEE MY

Research Theme

+ Elucidation of the seasonal effects of soil
management and soil properties on

EWNEBNCE 2 HZEHIH microbial activity in dry tropical regions
HEDIRH
Key Research Achievements
EBLTMERR + Providing insights for sustainable
- REfEATRE R B EADH agriculture and improving soil health
Rigf, tEo/ReMR
=
B (Thesis)

« S. Sugihara, et al., Effect of land management and soil texture on seasonal
variations in soil microbial biomass in dry tropical agroecosystems in Tanzania,
Applied Soil Ecology, 2010, 44(1), pp. 80-88

« https://doi.org/10.1016/j.aps0il.2009.10.003

5| FH#Z (Number of Citations): 66, Scopus

PV fH iz

Professor Shin Okazaki

MART—~
o VARMEML AT S
EMOESEEAN =X

Research Theme

+ Elucidation of signal transduction
mechanisms in microorganisms

LRI BEANDIGH symbiotic with legumes and their
application to agriculture
FEHRER
. mEEEoEg. B Key Research Achievements
ARV EERM - Promotion of nitrogen fixation and

DR development of environmentally friendly
agricultural technologies

X (Thesis)

« S. Okazaki et al., Hijacking of leguminous nodulation signaling by the rhizobial
type Il secretion system, Proceedings of the National Academy of Sciences of
the United States of America, 2013, 110(42), pp. 1713117136

« https://doi.org/10.1073/pnas.1302360110

5| ¥ (Number of Citations): 219, Scopus

A\ T

B3 (Thesis)

« T. Tanaka et al., Fully automated
chemiluminescence immunoassay of insulin
using antibody - Protein A - Bacterial magnetic
particle complexes, Analytical Chemistry, 2000,
72(15), pp. 3518-3522

« https://doi.org/10.1021/ac9912505

« Engineered chlorophyll catabolism conferring predator
resistance for microalgal biomass production
2 Metab. Eng., 66, 79-86 (2021)

5| A% (Number of Citations): 253, Scopus

B #r

Professor Takuya Ban

MET—< Research Theme
+ BREQEIXPH/ELEFH -+ Elucidation of plant hormone functions

&3 2HE R IVEY DI that control fruit coloration and quality,
FRIA L BRBRIEAD and their application to fruit tree
Izl cultivation

FERHEEE Key Research Achievements

o BESEOHIM-HEE  + Application of findings to control fruit
it~ DI quality and improve cultivation

techniques

ER3C (Thesis)

« T.Ban et al., Abscisic acid and 2,4-dichlorophenoxyacetic acid affect the
expression of anthocyanin biosynthetic pathway genes in ‘Kyoho' grape
berries, Journal of Horticultural Science and Biotechnology, 2003, 78(4), pp.
586-589

+ https://doi.org/10.1080/14620316.2003.11511668

5[ %L (Number of Citations): 154, Scopus

Ml 2 %82

Professor Yoshiyuki Tagawa

mMET—<

cBEEMAY VO
FHEANZ X LDRIAE
BSOS

Research Theme

« Elucidation of the generation mechanism
of supersonic microjets and their
application to precision fluid control

FELFEEE

. XAIZORT—IVTDR
EEIEEME LT, EE
AIEA MBI, <1
JOFART NA ZTRE N
DIGH

X (Thesis)

« Y. Tagawa et al., Highly focused supersonic microjets, Physical Review X, 2012,
2(3), 031002

« https://doi.org/10.1103/PhysRevX.2.031002

Key Research Achievements

« Application as a micro-scale fluid control
technology for medical injection, material
processing, and microfluidic devices

5[ F# (Number of Citations): 128, Scopus
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Professor Shunsuke Adachi

R orsmmommzoss

1] See researcher details

=]

WET—< Research Theme

B (Thesis)

s EMNZBI AN T ANF—EHHED -+ Improving photosynthetic energy conversion efficiency in * S. Adachi, etal, The mesophyll anatomy

enhancing CO2 diffusion is a key trait for

My ABEEADIRA crops and its integration into genomic breeding improving rice photosynthesis, Journal of
Experimental Botany, Volume 64, Issue 4,
I?tﬁﬁ?‘%iﬁ Key Research Achievements February 2013, Pages 1061-1072,

« https://doi.org/10.1093/jxb/ers382

- ARIBIIANSEREEELZFOREE  * |dentification and pyramiding of photosynthesis-related

i genes in rice

RN ZR—ER #5%

Professor Taiichiro Ookawa

wET—< Research Theme

o BEIRICEELSBINELA X+ Exploration and application of
REOFERICHIT 2% multifunctional QTL genes to develop
HEREM QTLE E F DF high-yield, lodging-resistant rice varieties
REIGA

Key Research Achievements

Ry iRy
EESHRER * The developed varieties are expected to
s BRIN-GREL AR show strong resistance to typhoons and
REDERKEITETRL, other natural disasters, leading to stable
ZE U IEN HATF yields
B3 (Thesis)

« T.Ookawa et al. New approach for rice improvement using a pleiotropic QTL
gene for lodging resistance and yield. Nat Commun 1, 132 (2010)
« https://doi.org/10.1038/ncomms1132

5| % (Number of Citations): 288, Scopus

I S sz

Professor Akinori Yamanaka

WFEF—< Research Theme
o RAZHHE DT —  + Development of high-precision material
AEMLICL2ERES T simulation technique using data
V7Y Ialb—varv; assimilation based on Beyasian inference
[iliak:S
Key Research Achievements
EELHFEREH + Contributing to the design of high-
o BRI B O#E performance materials and the

mT7ov Ang#EkIC optimization of processing techniques
Bk

32 (Thesis)

« A. Yamanaka et al., Elastoplastic phase-field simulation of self- and plastic
accommodations in Cubic - tetragonal martensitic transformation, Materials
Science and Engineering A, 2008, 491(1-2), pp. 378-384

« https://doi.org/10.1016/j.msea.2008.02.035

5| % (Number of Citations): 115, Scopus

5| % (Number of Citations): 81, Scopus

= H I gz

Professor Makoto Yoshida

WE—< Research Theme

o NAAIAEFENSHEL  + Elucidation of plant cell wall structures
SHEREYIZEY 372D for efficient sugar extraction from

HE B R BE RS & D R A biomass resources and development of
LEER RN OB enzymatic degradation technologies
FERHEER Key Research Achievements
o NAZEREL-HAETRET  + Application of findings to biofuel
FINF—ADERH production and renewable energy

development

B3 (Thesis)

« M. Yoshida et al., Effects of cellulose crystallinity, hemicellulose, and lignin on
the enzymatic hydrolysis of Miscanthus sinensis to monosaccharides,
Bioscience Biotechnology and Biochemistry, 2008, 72(3), pp. 805-810

« https://doi.org/10.1271/bbb.70689

5| A% (Number of Citations): 338, Scopus

HH R s

Professor Sachiho Arai

MET—< Research Theme

- BEOHEHWFLZOMIE - Agricultural structure and its regional
HIZER differences

FEELHEEE Key Research Achievements

s BELEHLY@AD -+ Dynamics on Agricultural Productivity
BiRe i and Labour Force

B3 (Thesis)

« S. Arai et al., Dynamics of Farm Employment Structures and Agricultural
Structures in Miyakojima, Okinawa, 2017 Volume 89 Issue 1 Pages 1-18

« https://doi.org/10.11472/nokei.89.1

5] A% (Number of Citations): 7, Scopus
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T

Future Outlook

» To address issues such as climate change

and food security, we pursue not only
science-based innovation but also social
science and technology that connects
technology with society. Through
collaboration with humanities and social
science researchers, we explore
frameworks for sustainable societies and
study effective technology
implementation and policy development

» We aim to expand research in the Indo-

Pacific, strengthen ties with Europe, the
U.S., and the Global South, and contribute
to solving global challenges

Collaboration
Opportunities

| Partner Expectations

BEEANDOHAFL ATEME:

A e

| X—=bFF =~

. RIEEBIEELE BHE SR, ERESTEEPAD
B O SHAE I £ 5 2HIRNBEORYE B 15T
BRSBTS BB L BB EE
PIHEELUTLK

« INSDBFERRRIZEWT, HREUF, H5BIEK, EER K
Z BB R E DS IRLN— b — L DHBIITARTH S,
INSDN—=bF =i, REINEY 2> DE BRI IE, il
IERE, BEA RINFARSREONMERBUT, AR
REL it RDAIEZEHT LTS

| 5=+ r—

- EXEBE, M LT ShoDRBE e BAREICMEDOY
RIS R CEM O IR B LTV 2

« IOV EHIEOT S DR & HERS, REREITAITT
FIE DR AL DA LNE RADE S % & D/ alF
FY7 B R 7R

© JURZE, TANVF SR RRREOEERY, RLT AT —
B S REREDRRRIZ AT, 5\ B /O & WHE & R DR

« We aim to drive major initiatives to

address global challenges such as
climate-related food security, geopolitical
instability, and demographic shifts, while
considering emerging investment
opportunities

+ Collaborate with governments, industries,

and research institutions is essential for
creating a sustainable society through
policy support, regional pilots,
commercialization, and technology
development

I Partner Images

* Prioritize these issues with medium to

long-term strategies

Combine global and local perspectives for
practical, culturally aligned
implementation

» Show strong commitment to solve food

and energy challenges, including climate
change, rising energy costs, and
decarbonization

N BREW&bHHE%E Contact >

RRBRIARY RENEERER

Tokyo University of Agriculture and Technology, Management Division, Management and Planning Office

Email: shukacho@cc.tuat.ac.jp
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Creating New Value and Addressing Social Challenges through
Art and Technology

Geidai Park
(Geidai Platform of Arts and Knowledge for the Future)




1. TEATAREMATESR 20251 TARA JAMBIO 7—7 1 ZDERER
1. “Geijutsu Mirai Kenkyujo Exhibition 2025" — Exhibition of works by TARA JAMBIO artists

| FRAEH] | Location

 Taito-ku, Tokyo : Ueno Campus

« HEHERRK  EFFy R
o KIPEWFN BFEFyoNR
o MEIEBET @ EIERFyI N
« HEHMEMLX  FEFrUNA

» Toride-city, Ibaraki : Toride Campus

* Yokohama-city, Kanagawa
Yokohama Campus

» Adachi-ku, Tokyo : Senju Campus

I Iyrvay | Mission
HARDZEMEEMRFLDHETH Vi) TS FE LR As a Comprehensive Arts University with a
MR mE s [ Ay o Al Dsko) BB LAl history at the heart of Japan's art education and
; . . ) research, it upholds a spirit of freedom and
DR e FEL, ZHEO VT T OEMIALDO TR creativity, contributing to the development of
EHW, AR LEIIEMOLRRMIEZRIE T % arts and culture in Japan and beyond, and
e LT3, creating diverse artistic value with society.
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Platform of
Arts and Knowledge for
the Future

| Vision

Rooted in a deep awareness of the human
spirit, the University explores new relationships
between humanity and the planet through
ongoing experiments that unite art and science.
It promotes cross-disciplinary collaboration with
diverse partners, advancing the role of art in
society and expanding opportunities for artists
through stronger industry—academia-
government partnerships.

| Research Content

We promote co-creation with diverse
stakeholders to envision future societies. We
advance cross-disciplinary research,
development, and social implementation, while
building frameworks and spaces that foster
collaboration within and beyond the University.
Alongside six transversal domains, we carry out
projects rooted in emotional and cultural
richness, driving innovation and addressing
local and global challenges in urban life,
regional development, and multicultural
coexistence.

Six transversal domains

7—hkDX

*?P Art DX
JrP&IZ1”—3aY IINIATATT7—HAT
Care & Communication . Creative archive

=TARRTE

Transversal domains

F—hXETXRZ
Art x Business

Fal—3av
Curatorial studies

E=MEE - URIIT—Y
Art education / Liberal arts

smaiey 4
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| TOKYO WELL CITY

T7—hEER - PREUT HERAREPHARZERENE
TORFE-ERE TEREDRSEDIRFEHL . = E /AR
(BR) e DREILIDELIVDHIR - EBREHEEL.,
T DOWell-beingk FEHF NH 2 EmH L L/RRRaVy 7Y
70T LD EEET,

AIR=ay / AvFar—yaveElETE 75y h
TA—LDHEEEEUTITOKYO |DFEHHEED,
N FEBLU T EBRE L ST,

RRBMAZ SRS

Features, Strengths

| TOKYO WELL CITY

Based on art, we bring together advanced
research from the University of Tokyo and the
Tokyo Institute of Science, and urban
expertise from Mitsubishi Estate Co., Ltd., to
enhance Tokyo's well-being and global
competitiveness through innovation and
sustainable city development.

RRBMAZ MRS

TR RHEBIE
Junpei Mori Anna Shimosato
#x M TE AR

EMSH -HET—~ EMSEH HRT—V

C FoFARNAVLIF VA - R . AFZER

o HETHIY s NIV IYL—Yav X

RREMRYE ZMRRMS

RREM AR ZMARRIS

RHEBF RHEBF
Ko Tsuruta Yuika Kurita
#H il EHRGE
EMLSH -HRT— EMLSH -HRT—
o RS o T—hIRVAVH

o FURNTYTVr—ay o« S—=V

HRBMTAZ ZMRRMES, ZEMFEASHT
EEEEZ (ZO AT RAVRAVE)

Shigeru Inoue

HE K

REBTRY ZMARRMESLOER= M2 —
FHEHEBIZ (JO AT RA VAV N)

Kiyoshi Suganuma

B =

EMSE-HRET—< EMSE-HRET—<
. OV BT a—2 e AIa=FATHAYV ¢« 32—V FAILTFar—vay
e TUFIAIAVE O |

RREMARZE ZMARRMES

RREMARZE ZMARRMALS

RHEHEER BEMEHF
Shintaro Tokairin Manami Totsuka
IR EARHR FiZ %

EMLE -HET—< EMLE-HET—<

© T=TARANAVLITUA © Fal—vary

o IR TIAVR o V-t RER

2. TOKYO WELL CITY - RFBREIOER

2. TOKYO WELL CITY - Nightscape of the Tokyo Station area
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3. Setonaikai Branch Campus Project

| SIOME - Setouchi Art & Science

In collaboration with Kagawa University, this
Setouchi-based project enriches lives through
art and science, co-creating ideas to tackle
social challenges and foster a sustainable,
fulfilling future.

RREBMAZE ZMARRMALES
RHEHESIR

Kai Nakayama
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Yoko Niitsuma
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I E X2 | Geidai Beya

BB AT v AN S — BN B AH LT, A Tokyo University of the Arts has created
~ Geidai Beya in the Yanaka-Ueno Sakuragi area
N/ - VR 12 g 37
/ EEEADH FIH VNS E O TBAHE L4 as a hub connecting the University and the
137z, community, fostering co-creation among
AR, BALHIBOWNGENSDEOLAY) . EY industry, government, academia, and citizens.
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5. Marunouchi Drippin’ Tripper 6. GUNDARA house

Research and Practice

Urban Art Center Demonstration
Project

By embedding the creative engine of art
cultivated by Tokyo University of the Arts into
Tokyo's key business areas—Otemachi,
Marunouchi, and Yurakucho—this project
explores new possibilities for the Post-
University and Post-City.

| Yurakucho GEIDAI Campus

In Yurakucho's business district, Tokyo
University of the Arts offers a series of
lectures for professionals, led by its faculty
and guest speakers, aiming to cultivate
coordinators who connect art and society.

| Sea Forest Creation Project

In collaboration with Kagawa University, this
project builds on the university's long-term
research with local fisheries and industry on
artificial seaweed bed structures that reduce
CO, and enhance marine resources. By
introducing the power of art, it seeks to create
new educational, cultural, and tourism value
through the fusion of art and science.

| GUNDARAKE

A partnership with Kagawa University,
GUNDARAKE in Higashikagawa City brings
together artists, researchers, students, and
residents at the GUNDARA House in the port
town of Hiketa. Named after gundara (to chat
leisurely), it creates a space where diverse
people meet and actively engage in
community building from their own
perspectives through dialogue in art and
science.

maiey A
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s EEZEDEELIFEDRNG, WA TH =MD E O R
BEMNL, A RXR—a VAP HUSE E B D 72 DR FER
¥ -HEEE BLUZFNSDEFNEADHRIZIEHTS

. EET FRFE DEHEARFOAZE BIRE - EFRERL, fRA 7
REME & BORU M OIERRE H2EBDOI AT 2

Future Outlook

» We strengthen collaboration among industry,

government, and academia, focusing on
research and social implementation that use
our artistic excellence to advance
innovation and community engagement

+ We are now running pilot projects with

partner universities, companies, and local
governments, exploring new possibilities for
research and application

abfu\éﬁx[f ETHD

o FERINZ, T NeRIEEM OB AT L 2 R M EDA]
B RBREORBRIMRBIERET IV &, ENEX 2D
F‘%E‘%%“Jvm%ﬁ*m&&“[%f‘ RS- b BIEHE

LA L, BEOHRE - #FE 2 K5I 251 H
LTW5%

 In the future, once art-science co-creation
and management models are established,
we plan to expand partnerships and
broaden our initiatives

Collaboration
Opportunities

EEANDRGFE T HEM:

| =t F—~DEARE

o [ZEMRBAES DY a N, FOERIZAITTY
V—ARHEL, RIZER- BT ERENOHEFELELE
O3RN EE

« #2, TTOKYO WELL CITY | 7a¥xZMIBWT, &

| Partner Expectations

» Long-term partnerships with companies,
municipalities, and others to co-create and
advance social implementation

» Collaboration with companies to enhance
workers' well-being and link art with

business
TEIK ADWell-being Ali&M 2 EH 5307 VS,
—heE T RRAL BB AMBERIEEIZ AT 15 E - Contracted / Joint research or
rojects
o DIt /HEICL B -EHxE ]lcr;]rages 0 Est;blishment of collaborative or
js_ja b ) %i&%gi;gﬁﬁA@;@ﬁlﬁﬁ/ ProJeCts programs / corporate training use

» Sponsorship of various projects

s BTV I DRE

| Introduction of Achievements

| =i

s p.35DIHFFE - EBEDHI IZFEE L4 D DEGEISMZE
EHPM G % 70—V REUT, SEOMFEEFE - HEE
2. AMBEREEEZDS RN —N—L it

N BREW&bHHE%E Contact >

REEMAE REWETOY7MNE

University Administration Reform Project

A\ i

» Beyond the four initiatives in Examples of
Research and Practice, we advance R&D,
social implementation, and talent
development across urban and rural fields
with diverse public-private—academic
partners

Email: k-pro@ml.geidai.ac.jp

AF LI - B DR AF R LIRESR (J-PEAKS) DEHEND—IRE L TIFRL
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Japan's First Microbiome Research Hub for a Healthy Longevity
Human Biology-Microbiome-Quantum
Research Center (WPI-Bio2Q)
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Keio University

| Location

* Minato-ku, Tokyo:
Mita Campus, Shiba-Kyoritsu Campus
* Shinjuku-ku, Tokyo:
Shinanomachi Campus
* Yokohama-shi, Kanagawa:
Hiyoshi Campus, Yagami Campus
+ Fujisawa-shi, Kanagawa:
Shonan Fujisawa Campus

| Mission

Keio University is not merely a place for
academic pursuit. Its mission is to be a constant
source of honorable character and a paragon of
intellect and morals for the entire nation and for
each member to apply this spirit to elucidate the
essence of family, society, and nation. They will
not only articulate this essence in words, but
also demonstrate it in their actions, and by so
doing make Keio a leader of society.

(Yukichi Fukuzawa, The Mission of Keio
University)
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Human Biology-
Microbiome-Quantum
Research Center
(WPI-Bio2Q)

| Vvision

Bio2Q, Japan's first microbiome research hub
selected for the WPI program, is the only one
hosted by a private university. Harnessing Al
and quantum computing, we advance
innovative research on organ—-microbiome
interactions to promote healthy longevity
through new disease prevention and treatment
strategies.

| Research Content

Bio2Q comprises three core units—
Multidimensional Data Analysis Core (Bio-1),
Homeodynamics Mechanistic Analysis Core
(Bio-2), and Quantum Computing Core (Q).
Leading researchers in microbiome, organoid
technology, metabolism, neural circuits, and
Al/quantum computing work together to
integrate multi-omics data and analyze how
organs interact through the microbiome to
maintain human health. Using a reverse
translational approach, we experimentally test
these inter-organ networks, advancing a new
interdisciplinary field.

Multiorgan Interactions

NAOONAF— LEYER) BFOoE1—F10Y
Microbiome Quantum Computing
AIENELETF A X—=I DT XFROZ I R (X HMRRATIAT)
Genetic Variant Mobile Element Imaging Metabolomics
XEROZ YR (KRBT FIWH /AR
Metabolomics Organoids
®BIO137
BIO 1 CORE
. EMEETILYIR 97
S5, 1% RS 0 R (AR EIRARRIT HI) Humanized Mice @502
Tracing, Connectomics
v—Etvhk P
SRR Marmosets S Gore

Structural Biology
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Features, Strengths

Collaborative Research Framework and
Synergy with Keio University Hospital

» Bio-1, Bio-2, and Q core collaborate across
fields, using advanced technologies to drive
integrated research

+ Clinical samples and data from the adjacent
university hospital can be utilized for research

I Advanced Analytical Technologies

» Three cutting-edge instruments enable precise
molecular analysis of organ interactions:

- High-Pressure Freezer:
Freezes samples up to 300 um thick for
high-resolution study of microbiome
structures (Japan's First)

- Plasma FIB-SEM:
Removes material from thick frozen tissues
for detailed observation (Japan's First)

- Cryo-EM:
Reveals nanoscale 3D structures of
membrane proteins without crystallization

| Graduate Program (STaMP)

» Bio2Q fosters global young researchers
through a cross-disciplinary graduate program
spanning the Graduate School of Science and
Technology, and the Graduate School of
Medicine, and Pharmacy (STaMP)

» Currently home to 20 members, the program
aims to play a central role in advancing
interdisciplinary research by fostering PhD
talent through a graduate education that
transcends the boundaries of individual
graduate schools

1. Cryo-electron microscope (Krios G4) 2. Laboratory research activity
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Achievements

+ Bio2Q integrates advanced technologies—such

as multi-omics, metabolomics, Al, and quantum
computing—to uncover how the human host
and microbiome interact in health and disease.
Since its establishment in 2022, Bio2Q has
reported multiple novel findings, including the
roles of gut bacteria and metabolites in
colonization resistance against pathogens,
drug metabolism linked to neurodegeneration,
and lipid metabolites associated with longevity.
These achievements have been made possible
through cutting-edge omics, imaging, and
computational analyses

Research using organoid multi-organ models,
non-human primates, and connectomics has
further illuminated the dynamic relationships
between the liver, the microbiome, and the
host environment

In pursuit of global visibility, Bio2Q is also
strengthening its foundations for innovative
research and next-generation training. The
Open Lab fosters collaboration and idea-
sharing across disciplines, encouraging young
researchers to engage in joint projects. In
parallel, the newly completed Structural
Analysis Core Facility enhances both research
capabilities and interdisciplinary cooperation.
Together, these two research units provide the
conceptual foundation for the core platforms to
be developed in the new Bio2Q building,
representing a prototype for the laboratory of
the future

In 2025, six researchers from Bio2Q were
named Clarivate Highly Cited Researchers
(HCR), highlighting the strong global impact of
their work. The awardees include Center
Director Kenya Honda, Deputy Director Toshiro
Sato, PI Takanori Kanai, Pl Daniel R. Mende, Jr
Pl Koji Atarashi and Affiliated Pl Koji Hase
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Researcher Profiles
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Center Director/Bio-1PI
Kenya Honda

MET—<
. AT — 1
.

Research Theme
* Microbiome
« Immunology

FELMAER

Key Research Achievements

(1) Nature 633(8031): 878-886, 2024
+ doi: 10.1038/541586-024-07960-6

(2) Nature 609: 582-589, 2022
+ doi: 10.1038/s41586-022-05181-3

(3) Nature 599(7885): 458-464, 2021
+ doi: 10.1038/s41586-021-03832-5

(4) Highly Cited Researchers 2025

BH
Bio-127E

Bio-1 Core Director, PI
Makoto Arita

WMET—<
. FEEEMF
- VERIZR

Research Theme

EELRREER

Key Research Achievements

(1) Nature Commun 15: 9903, 2024
» doi: 10.1038/s41467-024-54137-w

(2) Nature Aging 4: 709-726, 2024

* Lipid Biology - https://doi.org/10.1038/543587-024-
+ Lipidomics 00610-6
(3) Nature Biotechnol 38: 1159-1163, 2020
+ doi: 10.1038/s41587-020-0531-2
A8 M
Bio-1 PI
Bio-1PI
Kazuyoshi Ishigaki
MET—< FELHRER
. BB Key Research Achievements
. REE

Research Theme
* Genetics
« Immunology

A\ mrmnis

(1) Nature Genet 54: 1640-1651, 2022
 doi: 10.1038/s41588-022-01213-w

(2) Nature Genet 54: 393-402, 2022
 doi: 10.1038/s41588-022-01032-2

(3) Nature Genet 52: 669-679, 2020
+ doi: 10.1038/s41588-020-0640-3

AVT - Z=T)V YF¥—R
Bio-1 PI
Bio-1PI
Daniel R. Mende
WET—< FELWREER
. v zun44+—2  Key Research Achievements
© AT LT (1) Nucleic Acids Res 51(D1): D760-D766,
. HEAEYE 2023

Research Theme
* Microbiome

+ Metagenomics

» Computational

+ doi: 10.1093/nar/gkac1078

(2) Nature Communications 10: 1014, 2019
« doi: 10.1038/s41467-019-08844-4

(3) Lancet Microbe 3(8): e588-e597, 2022
» doi: 10.1016/S2666-5247(22)00088-X

Biology
(4) Highly Cited Researchers 2025
i Bl
Bio-1 PI
Bio-1PI
Yasumichi Arai
MET—< FELRMREER
. BEEZ Key Research Achievements
- RERE (1) Alzheimers Dement 21(4): e70155, 2025
- BHFEME « doi: 10.1002/alz.70155
(2) Psych Clin Neurosci 78(3): 209-11, 2024
Research Theme « doi: 10.111/pcn. 13636
» Aging and
Longevity (3) Elife 12: €86309, 2023
+ doi: 10.7554/eLife.86309
ik %A
Bio-2a7E
Bio-2 Core Director, PI
Toshiro Sato
MET—< FELWRER

. HILERE

Research Theme
+ Gastroenterology

Key Research Achievements

(1) Nature 641(8065): 1248-1257, 2025
« doi: 10.1038/541586-025-08861-y

(2) Nature 608: 784-794, 2022
« doi: 10.1038/s41586-022-05043-y

(3) Nature 592: 99-104, 2021
« doi: 10.1038/s41586-021-03247-2

(4) Highly Cited Researchers 2025
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Special Advisor to the Director / Bio-2 PI
Michisuke Yuzaki

[ =]

n,  IRBEBROFREICSES

1] See researcher details

=]

fE2 R ZDH

MRET—<
. MR
o VFTRE

Research Theme
» Neuroscience
* Synaptology

FELMAER

Key Research Achievements

(1) Neuron 110: 3168-3185, 2022
+ doi: 10.1016/j.neuron.2022.07.027

(2) Science 369: eabb4853, 2020
+ doi: 10.1126/science.abb4853

(3) Neuron 102: 1184-1198, 2019
+ doi: 10.1016/j.neuron.2019.03.044

(4) S£IREE(20234E/K), LFE(2024)

EULE S

Bio-2 PI

Bio-2 PI

Erika Sasaki
MET—~ FERRER
. EEREYE Key Research Achievements
. HTEEYFE

Research Theme
» Laboratory Animal
Science

» Reproductive
Biology

(1) Scientific Reports 14(1): 17830, 2024
« doi: 10.1038/s41598-024-68508-2

(2) Lab Animals 53(9): 244-251, 2024
+ doi: 10.1038/s41684-024-01424-0

(3) Communications Biology 7: 216, 2024
 doi: 10.1038/s42003-024-05864-9

AR FE

Bio-2 PI
Bio-2 PI
Yasuyo Minagawa

EELRFEER

Key Research Achievements

mEF—<
. FETHERIE

« BELHEE

- DEEFEZ

Research Theme

« Developmental
Cognitive
Neuroscience

« Developmental
Psychology

» Psycholinguistics

(1) Infant Behav Dev 79: 102057, 2025
+ doi: 10.1016/j.infbeh.2025.102057

(2) PLOS Biol 22: €3002610, 2024
« doi: 10.1371/journal.pbio.3002610

(3) J Cogn Neurosci 36:1977-1994, 2024
+ doi: 10.1162/jocn_a_02199

A =

QI7E
Q Core Director, PI
Shu Tanaka
WEF—< FELHEERE
« BF7V=—YVS Key Research Achievements
. ﬁ_‘fﬁ*jﬂ? (1) J Phys Soc Jap, 94: 013001, 2025
- EtEYHEE « doi: 10.7566/JPSJ.94.044802

Research Theme

» Quantum Annealing

« Statistical
Mechanics

« Computational
Physics

(2) IEEE Access 12: 157669-157685, 2024
+ doi: 10.1109/ACCESS.2024.3486768

(3) IEEE Access, 11: 95493-95506, 2023
« doi: 10.1109/ACCESS.2023.3310875

Bio-2 Jr.PI

Bio-2 Jr.PI

Kunimichi Suzuki
MET—~ EBRLHTRER
. R Key Research Achievements
- HBEAEYE

Research Theme
» Neuroscience
 Structural Biology

(1) Science 369(6507): eabb4853, 2020
« doi: 10.1126/science.abb4853

(2) Frontiers in Neuroscience, May 7; 13: 421,

2019
« doi: 10.3389/fnins.2019.00421

(3) Neuron, 76(2): 410-422, 2012

« doi: 10.1016/j.neuron.2012.10.003. Epub

2012 Oct 17.

AT

Q PI
QPI
Takahiko Koyama
WRT—~ FELRMRER
« EFaLa— Key Research Achievements
7 \/iu’ = (1) Future Microbiol 17: 417-424, 2022
- EAREAIET S + doi: 10.2217/fmb-2022-0025
ATHIRE(AT)

Research Theme

* Quantum
Computing

« Artificial Intelligence

in Life Sciences

(2) Front Microbiol 13: 883849, 2022
« doi: 10.3389/fmich.2022.883849

(3) Pathogens 9: 324, 2020
« doi: 10.3390/pathogens9050324
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Future Outlook

» Mechanistic Elucidation
- Bio2Q will clarify the structures
and functions of microbiome-
derived metabolites and refine
analytical precision for in situ
functional studies

+ Database Development
- Multi-organ omics data will be
integrated into a multidimensional
database

» Reproducibility Verification

- Quantum computing will identify
complex organ—-microbe causal
mechanisms. Refined organoid and
humanized models will reproduce
the host—environment interface to
analyze environmental effects on
internal signaling. Neural circuit
and structural analyses will
advance understanding of multi-
organ networks

Collaboration
Opportunities

« Individuals, companies, or foundations
interested in advancing microbiome
research toward a healthy and long-
lived society

« Individuals, companies, or foundations
who recognize the importance of
microbiome research and are willing to
support basic research through various
forms of collaboration, including
funding

N BREW&bHHE%E Contact >

EREERARY L MEMZ-HAEYS-B 7 EMELY 2—(WPI-Bio2Q)

Human Biology-Microbiome-Quantum Research Center (WPI-Bio2Q)

Email: bio2g@info.keio.ac.jp
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Initiative for Exploring the Human Mind
through Integrated Sciences
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| Location

Kanazawa-shi, Ishikawa

| Mission

Following the Kanazawa University Charter, we
aim to build a society that continuously creates
new value by enhancing research and
development that generates disruptive innovation
and by fostering people who can create new value.
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MBMDHBDEHZE Distinctive Research

Integrated Research
Initiative for the
Human Mind

| Vision

The Integrated Research Initiative for the Human
Mind aims to scientifically explore the human mind
through broad-based translational research,
applying its findings to clinical practice and society.

Our translational research focuses on humans
from childhood to adulthood, linking basic and
clinical studies in a continuous cycle—addressing
issues from medical and social settings through
fundamental research, resolving them, and rapidly
translating the results back into clinical practice.

| Research Content

Basic Research

We investigate the molecular mechanisms
underlying the human mind through behavioral
experiments in mice. Our goal is to identify
diagnostic biomarkers and develop new
treatments for mental and neurological
disorders by uncovering the biological basis of
their functional impairments

O

Clinical Research

Using advanced neuroimaging techniques, we
explore the mechanisms of mental disorders to
promote early detection and personalized
treatment. We also combine imaging
technology with awake brain tumor surgery to
deepen understanding of brain functions
related to the human mind
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Features, Strengths

Research Center for Child Mental
Development

+ Kanazawa University Hospital
- We provide multidisciplinary care for brain,
neurological, and psychiatric disorders across all
ages while studying their underlying mechanisms
and promote translational research linking basic
science to clinical practice

* Research Center for Child Mental Development
- We study how children’s brains and minds develop
to better understand and support
neurodevelopmental disorders. From basic research
to social application and work with governments
and education boards to improve child mental health

| Technology

» Awake Brain Surgery
- We lead next-generation awake surgery, gaining
rare insights from direct brain stimulation to
preserve and restore functions and develop these
techniques to protect higher brain functions while
exploring how they are organized and how they
recover

I Equipment

* OPM-MEG (Optically Pumped Magnetometer)
- We installed an advanced MEG system, and a three-
layer shielded room, creating a flexible setting for
brain-network studies under social stimuli

» TMS (Transcranial magnetic stimulation)

- TMS is a non-invasive, safe, and established
method that stimulates brain neurons using
magnetic fields, mainly applied to depression
treatment and brain function studies

» FUS (Focused ultrasound stimulation)
- FUS precisely targets deep brain regions by
concentrating acoustic energy to modulate neural
activity

1. ARDI LT 1. Overview of Research Concept

L KNV ISR Y%
FE AT FAV N 72 Bt
1RSI
RREBEORE

IR RS E TREREURIBIERE



2&3. P-MEBERUHAMFHEZBIET TOJ S LOKF

SESES

| BNz =2 % BT HAR AL S

o INFETHISNTWE M7 hDTE 4 DB RN EERE R
1 (RIBHEMR, fE2nE, R/, 4R, 1E
) EHOMNILE

« EADRBIZHE N TRERE D HEREFEISIZ RSIH AT,
BELMUTEIKICRE B T 2B R L T DRI 2 & L

o HEE T, BN B EARE] . NEG AR NS5
EMEDOBIFEFIE T, FrilOmiR a0 ZrE
BERRUL

| FLEDMORELZV 2 BN

« BRAARZFIMERIZEWT, SERZLIILOLT
L RRAEREIZ BE D B DR 2 AR L7

« BERIZEITSMNEE—S 5 EIR - RAOBEELZHS
MZL, R BICE TR 2R U

| Fi7- 73 Hiz ks R DR SR

o JREBIZH T B IR [E BR DRERE I AE S AT M R AR D+
HHADAEA

.« BRANHEREE R SRR Y NT— Xy T DIE R EERR
A

« BAARIZISLMEIINTOEERRREETHOHER
MR OB DA S

- MRFEEEOCEYTT Ve AV 2R EOERE
F

&%:

ITAwake surgery for right frontal lobe glioma can preserve
visuospatial cognition and spatial working memoryJ

J Neurooncol 151:221-230, 2021

ILanguage and sensory characteristics are reflected in voice-
evoked responses in low birth weight children
Pediatric Research 2024 Jun 97:1:121-127
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2&3. A program fostering social skills through art

Achievements

I Revealing How the Brain Generates the Mind

« ldentified previously unknown localization of higher brain
functions, including emotional understanding, working
memory, visuospatial cognition, social cognition, and
attention

* Reported the phenomenon and principles by which brain
functions shift to other regions when lesions affect
functional areas

+ Using an original approach combining awake brain
surgery, white matter dissection, and neuroimaging
analysis, discovered new neural circuits and anatomical
structures

Uncovering How Children's Brains Grow and
Learn

+ Visualized brain characteristics related to language and
cognitive functions in children with autism spectrum
disorder

« Clarified the relationships among brain functions,
language, sleep, and cognition in preterm infants,
providing knowledge useful for early support

| Ongoing Studies Toward New Discoveries

« Elucidating mechanisms of neural plasticity following
circuit disruption in disease

« Creating brain network maps of higher cognitive
functions for clinical application

» Developing promising therapeutic drugs to improve
social behavior in autism spectrum disorder

+ Conducting international studies on social memory using
animal models of neurodevelopmental disorders

Ref.:

Awake surgery for right frontal lobe glioma can preserve visuospatial cognition and
spatial working memory, J Neurooncol 151:221-230, 2021

Language and sensory characteristics are reflected in voice-evoked responses in
low birth weight children, Pediatric Research 2024 Jun 97:1:121-127
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Researcher Profiles
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Professor Mitsutoshi Nakada
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Professor Shigeru Yokoyama
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Research Theme

» Genomic study of autism
spectrum disorder and
development of oxytocin-
based compounds for social
behavior

Key Research Achievements

+ Studying autism spectrum
disorder-related genes and
oxytocin-based neural
changes, and seeking
compounds, herbs, and
supplements that improve
social behavior and reduce
anxiety
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Associate Professor Masashi Kinoshita
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Research Theme

+ Studying higher brain
functions through awake
mapping in brain tumor
patients

Key Research Achievements

+ Developing awake surgery
techniques to visualize
thought, language, and
emotion by combining
electrical stimulation with
imaging, advancing brain
network understanding and
treatment outcomes

Research Theme

+ Brain function research based on awake surgery and efforts to
visualize the mind at the molecular level

Key Research Achievements

+ Conducting molecular and biomarker analyses of malignant brain
tumors, applying insights from awake surgery to brain mapping, and
pursuing a scientific visualization of the human mind
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Professor Mitsuru Kikuchi
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Research Theme

» Exploring diverse brain
networks in autism spectrum
disorder to build personalized
education and support

Key Research Achievements

« Visualizing child brain-mind
development to foster curiosity
and creativity; studying how
traits, social ties, and art
support mental health and
disaster care
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Assistant Professor Riho Nakajima
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Research Theme

« Neural networks of cognition,
brain plasticity, and
rehabilitation for recovery

Key Research Achievements

« By integrating findings from
brain imaging, functional tests,
and awake surgery, she
discovered that brain plasticity
occurs under specific
conditions following consistent
patterns
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Professor Yuko Yoshimura
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Professor Tetsu Hirosawa
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Research Theme

« Studying how language, hearing, senses, sleep, and learning relate in
child development

Key Research Achievements

+ Visualizing children's language development and brain function to
deepen understanding, clarify neural bases of cognition, and bridge
education and medical support for autism spectrum disorder and
related conditions
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Associate Professor Takashi lkeda
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+ Brain networks in autistic

children and links to emotion,
social skills, and epilepsy

Key Research Achievements

» Using EEG and psychological

measures to study children’s
mental development, reveal
brain patterns in
developmental disorders and
depressive tendencies, and
develop play-based supports
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Assistant Professor Sanae Tanaka
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Research Theme

* Support for self-awareness,
friendship, sleep, and art-
based communication in
autism spectrum disorder

Key Research Achievements

+ Building systems for autism
spectrum disorder social-skills
education, evaluating art-
based social growth, and
improving infant sleep and
parent-child mental health

« BEARZI MERIZETS
RER O, &5 'ﬁ;?dssm_
R0 2 IS RE DRI DR AR

EELMERR

« LA RMORERMFZE LR
Z%7-%, OPM-MEGIZ & %
FLEIZEUW KA &
FEFEL. FERRIIG U348
(2T

53¢

it

« Visual traits and brain
mechanisms of color
perception in children with
autism spectrum disorder

Key Research Achievements

« Developing child-friendly
OPM-MEG brain imaging to
study early visual-cognitive
development and create
stage-based support
strategies
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See researcher details
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Future Outlook

» Deepening and expanding brain function

research
- Using OPM-MEG and natural parent-child
or social settings, we record real-time
brain activity to clarify traits of autism
spectrum disorder and ADHD. As a global
hub, we host researchers and foster
young scientists

* International study of child brain development

- Comparing Japanese neuro-
developmental data with Europe and Asia,
we examine how culture and society
influence development

» Mapping brain networks from awake surgery

findings
- Merging data from awake surgery with
studies of healthy and clinical groups, we
map brain networks and advance
interdisciplinary insight into the human
mind

Collaboration
Opportunities

| Partner Expectations

+ Share our vision to explore the human mind

and apply results to society and medicine

+ Build long-term collaboration from basic

research to social application

» Work swiftly together toward practical

realization

+ Joint research and development

Images * Endowed courses
for + Licensing
Joint i

. + Joint ventures
Projects

» Funding for R&D advancement

| Introduction of Achievements

« Partnered with analytical firms to apply chiral

amino acid testing as disease biomarkers

» Working with chemical firms to create next-

generation neuroendoscopes
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J-PEAKS Promotion Office, Kanazawa University

Email: jpeaks@adm.kanazawa-u.ac.jp
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