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1. EMKE #AARF+2/8Z 1. Shinshu University, Matsumoto Campus

| Location

Matsumoto City, Nagano : Matsumoto Campus

Nagano City, Nagano : Nagano (Education) Campus
Nagano (Engineering) Campus

Ueda City, Nagano : Ueda Campus

Kamiina-County, Nagano : Ina Campus

| Mission

In its Long-Term Vision 2030, Shinshu University has set

forth six aspirational goals, aiming to foster collaboration
among citizens, local governments, businesses, and
academia, and to bring together diverse forms of knowledge.
The vision seeks to establish a framework for value creation
that fosters the emergence of enduring cultures and
civilizations—lasting for centuries—rooted in Shinshu.

The six goals are as follows:

Learning from Shinshu to open pathways to the future;

Building a science platform that fosters the co-creation of
knowledge;

Constructing a sustainable and evolving society;

Becoming a global hub that connects Shinshu excellence
with the world;

Promoting agile and adaptive university governance; and

Providing safe, advanced, and high-quality medical care
as a university hospital
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Institute for Aqua Regeneration

| vision

Through interdisciplinary research centered on water, we
aim to restore the global environment and build a
sustainable society. By implementing a sustainable, locally
sourced system grounded in regenerative water
management and the production and use of water-derived
green hydrogen energy, we aim to support life, enhance
livelihoods, and sustain industry.

| Research Content

The field of Aqua Regeneration encompasses a wide
range of disciplines related to the restoration of the global
environment through water, including regenerative water
management and the production and utilization of water-
derived green hydrogen energy. Building on world-class
achievements in water purification and advanced materials
research for water-based green hydrogen energy, we are
advancing research from a global perspective.

This field includes developing materials, modules, and
systems for water treatment and supply, as well as studies
on the safety of water use and related social systems.
Research also extends to low-energy, zero-emission water
treatment, water-derived renewable energy, and photo-
and electro-catalysts that generate hydrogen via water
splitting.

Overview of the Aqua Regeneration Field
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Features, Strengths

Shindai Crystal®: High-Quality Crystal Materials
Grown by the Flux Method

The Flux Method dissolves raw material powders (solutes) in
a flux (solvent) at high temperature to grow high-quality
single crystals by changes in saturation during cooling or
flux evaporation

The laboratory of Professors Teshima, Hagio, Hayashi, and
Yamada is a unique global center for flux science,
possessing world-leading crystal growth technology and
over 300 growth recipes accumulated over 50 years

Water Purification with High-Performance
Reverse Osmosis (RO) Membranes

* RO membrane technology that provides innovative functions
by optimally integrating advanced nanomaterials such as
carbon nanotubes and cellulose nanofibers into aromatic
polyamide membranes

.

Integrated R&D production technology for various water
treatment membranes, covering all processes from substrate
preparation to large-area membrane formation, antifouling
spacers, and module fabrication

Hydrogen Production through Artificial
Photosynthesis Systems

Innovative powder photocatalyst and panel reaction system
technology for low-cost, large-scale production of green
hydrogen via solar-driven water splitting

I Aqua Regeneration Central Hub

+ A facility designed to foster interaction and collaboration
among researchers, companies, and local and overseas
governments engaged in the water field

« It gathers the latest knowledge and technologies on water
purification, water infrastructure, and green hydrogen
production, and promotes large-scale joint research to solve
global water issues
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2. Water purification system installed in Lemanda Village, Tanzania
3. Prototype of a water-splitting photocatalytic panel reactor under development for large-scale deployment
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4. Water Purification system installed in Lemanda Village, Tanzania, with the village chief

5. Water-splitting photocatalytic panels deployed over 100 square meters (top) and generated hydrogen and oxygen bubbles (bottom)
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Achievements
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| Pilot Test in Tanzania Using Shindai Crystal®

» A pilot test of a water purification system using Shindai
Crystal® was conducted in Tanzania in collaboration with
local water research institutes to remove fluoride from
drinking water. As Phase 2, plans are underway to install
purification units in educational facilities and hospitals in
local communities, including Lemanda Village

| Developed an Innovative RO Membrane

Utilizing carbon nanotubes, developed an innovative RO
membrane for seawater desalination with outstanding
mechanical robustness

Utilizing an optimized combination of carbon nanotubes and
cellulose nanofibers, developed a high-performance RO
membrane for industrial wastewater reuse featuring ultra-
high water permeability and strong antifouling properties

Utilizing cellulose nanofibers, developed an ultra-high-
permeability, ultra-low-pressure RO membrane for point-of-
use (POU) applications that enables simple removal of
globally concerning harmful substances such as PFAS

» Developed antifouling raw-water spacers and specialized
RO membranes for selective extraction and removal of target
substances using materials such as graphene and DLC

Hydrogen Production Using Solar-Responsive
Photocatalysts

» Hydrogen production using solar-responsive photocatalysts
is being carried out in collaboration with local companies
and universities. For the first time in the world, a 100m?
demonstration of an artificial photosynthesis system based
on this technology successfully produced high-purity
hydrogen safely and stably

» To promote the social implementation of this technology, a
larger 5,000m? demonstration experiment is planned

Enre Mg



MEEEN

Researcher Profiles

BIEEE pesmmommacss

= See researcher details

=

AR W stsus, 707 0V —va EIREE
Distinguished Professor /

Vice Director of the Institute for Aqua Regeneration
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| Seiichi Taguchi

Research Theme

« Turning H,0 into clean energy through
the ensemble of electrons and ions

Key Research Achievements

« Achieved the world's first chemical
synthesis of the thinnest single-layer
nanosheets. These highly active,
durable electrocatalysts advance the
social implementation of hydrogen
energy technologies such as fuel cells
and water electrolysis
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Research Theme

« Creating bioactive compounds and
biodegradable bioplastics using
microbial cells as flasks

Key Research Achievements

« Conducting joint research under NEDO's
marine biodegradable plastics project.
The original bioplastic LAHB
demonstrated deep-sea biodegradation
and multifunctional modifier
performance, gaining global attention as
a step toward social implementation
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Research Theme

« Addressing global water and
environmental issues with advanced
nanocarbon separation membranes

Key Research Achievements

« Demonstration tests using the
developed innovative RO membranes
are underway with partners in the
Middle East, India, Thailand, Vietnam,
China, and Canada, confirming excellent
performance
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Mutsumi Kimura
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Hideki Tanaka

Research Theme

« Developing new ways to use water
more efficiently by harnessing the
diversity of organic compounds

Key Research Achievements

Detecting trace substances in water and
soil through precision organic synthesis
and device technologies; creating
circular processes for waste textile
resources; and designing organic
devices using wet-process methods
such as inkjet printing
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Research Theme

« Isotope separation technology based on
nanospace science, computational
science, and machine learning

Key Research Achievements

« Deuterium in natural water is a high-
value material used in pharmaceuticals
and organic EL devices. Aiming for
innovation in water resource utilization
by developing low-cost isotope
separation and recovery technology
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Kazunari Domen
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Research Theme

« Pioneering photocatalyst research
leading the world toward practical green
hydrogen

Key Research Achievements

« Achieved long-term outdoor
demonstration of high-purity green
hydrogen production using a 100m?
photocatalyst panel combined with a
gas separation membrane. Established
the world's first design for safe, large-
scale green hydrogen production by
photocatalytic water splitting
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Distinguished Professor / Director of the Institute for Aqua Regeneration
Katsuya Teshima
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Takeshi Shimosato
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with tradition to develop advanced
fermentation technologies that foster
better public health and elevate regional
brand value

Research Theme

« Inorganic crystal materials (Shindai Crystal®) for solving global water,

environmental, and energy issues

Key Research Achievements

« Leading material research, data-driven development, and automation of
Shindai Crystal® to develop water purification technologies, with
demonstration experiments conducted globally

» Advancing demonstration and commercialization of diverse water

purification solutions
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Research Theme

« Development of aqueous batteries with
superior safety

Key Research Achievements

Innovatively enhanced safe,
nonflammable aqueous batteries,
demonstrating a new energy storage
technology with molecular-level control
of electrode interfaces that operates
even in cold climates
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Distinguished Professor
Takashi Hisatomi
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Specially-appointed Professor
Rodolfo Cruz-Silva
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Research Theme

« Pioneering photocatalyst research
leading the world toward practical green
hydrogen

Key Research Achievements

+ Achieved nearly 100% internal quantum
efficiency in photocatalytic water
splitting. Demonstrated that
semiconductor particles can drive light-
to-matter conversion with quantum
efficiency comparable to
photosynthesis, establishing design
principles for higher efficiency
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Special Project Professor
Katsumi Kaneko
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Research Theme

+ Nanostructured materials science,
Hydrophilic / Hydrophobic control
science, and Nano-design of energy
storage and High-throughput separation
membranes

Key Research Achievements

+ Developed single-walled carbon
nanotube springs with high energy
storage, safety, and durability, and
graphene-encapsulated activated
carbon for high-density methane
storage and release at atmospheric
pressure
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Research Theme

« Computational chemistry of
nanocomposite water treatment
membranes

Key Research Achievements

Revealed molecular interactions and
structure—property relationships in
nanocomposite water treatment
membranes, providing guidelines for
design and innovative enhancement of
sustainable, high-performance
membranes
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Research Theme

« Advancing solutions for water and
environmental issues towards a
sustainable society through aquatic
functional materials

Key Research Achievements

« Research on aquatic functional materials
has led to the development of self-
organized water treatment membranes
with uniform pores and artificial
biominerals inspired by organisms that
create materials under mild aqueous
conditions
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Future Outlook

» Further advancing basic research on water purification
and seawater desalination using inorganic crystalline
materials and nanocarbon composite membranes, as
well as on green hydrogen production through photo-
and electro-catalysis

» Promoting applied R&D to modularize and systematize
the outcomes of water treatment and supply research,
while expanding on-site demonstrations in Japan,
Southeast Asia, East Africa, and other regions to address
regional water challenges

» Preparing to establish the Graduate Program in Aqualogy,
dedicated to specialized education and research on
water, with the aim of accepting international students
from regions facing water issues and fostering globally
competent talent

Collaboration Opportunities

| Partner Expectations

» A strong interest in water-related issues and a
commitment to jointly advancing research, development,
and social implementation in this field

» Recognition of water issues as a national or regional
priority, along with a willingness to collaborate on local
demonstration and implementation efforts

+ Joint research
» Demonstration and social implementation

Images for ! !
. at national or regional levels
Joint . .
. - Co-creation to address local issues
Projects

through demonstration projects in
pilot town

| Introduction of Achievements

» Successfully commercialized various types of water
purification cartridges featuring Shindai Crystal®

* Launched swee and partnered with municipalities and
corporations to install water purification spots at over 50
locations nationwide

N BREW&bHHE%E Contact >
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Shinshu University Department of Research Promotion, Office for Large-Scale Research Promotion

Email: arg@shinshu-u.ac.jp
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Engaging in Infectious Disease Control through the Integration of
Interdisciplinary Knowledge

Building Macro-Infectious Diseases and
Establishing Metropolitan Health
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Osaka Metropolitan University

| Location

» Osaka-shi, Osaka : Morinomiya Campus,
Sugimoto Campus,
Abeno Campus

» Sakai, Osaka
* lzumisano, Osaka : Rinku Campus

: Nakamozu Campus

| Mission

By promoting the Innovation Academy (ia) project,
which strengthens and advances the functions of
problem discovery and problem solving through the
convergence of knowledge and co-creation among
diverse human resources, we will establish a multi-scale
think-tank function that engages a wide range of
stakeholders and become a hub for creating a mature
city that realizes high-quality well-being for its residents.
Furthermore, as a think tank serving as a strategic brain
for public administration, we will propose academia-led
models for future society development and become a
trusted center in Asia.
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Macro-Infectious Diseases

and Metropolitan Health
(Osaka International Research
Center for Infectious
Diseases)

| Vision

Serving as the urban think tank for Osaka—home to
Kansai International Airport and the gateway to Western
Japan—we pursue the mission of building “Macro-
Infectious Diseases”, as convergence of knowledge that
supports urban development to strengthen infectious
disease resilience in the global city of Osaka.

| Research Content

Macro-Infectious Diseases at the Osaka International
Research Center for Infectious Diseases (OIRCID)
integrates interdisciplinary knowledge to shape effective,
society-wide responses to infectious diseases. Drawing
on lessons from the COVID-19 pandemic, it merges micro
approaches centered on individuals and pathogens with
macro perspectives that views infectious diseases as
challenges for society as a whole.

Through interdisciplinary research across medicine,
veterinary science, engineering, agriculture, public health,
economics, social welfare, and urban management, and
collaborating with local governments and industries, we
promote accurate infectious diseases knowledge, zero-
level preventive urban design, and wastewater
surveillance at Kansai International Airport to address
"metropolitan health” challenges in Osaka.
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By practicing Macro-Infectious diseases, we address the challenges of
metropolitan health—infectious disease control in megacities—and fulfill our mission
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Features, Strengths

Faculty and Graduate School of Veterinary
Science (Rinku Campus)

» At the School and Graduate School of Veterinary
Science on the Rinku Campus, research spans
pathogens such as viruses, bacteria, and parasites to
animals and humans—examining their structures and
functions from molecules to individual levels

« At the two Education and Research Centers, we
maintain facilities for SPF and genetically modified
animals and for BSL-2 and BSL-3 animal
experimental laboratories

» At the Rinku Campus, wastewater surveillance at
Kansai International Airport is conducted in
collaboration with the public health institute to
support outbreak prediction alongside initiatives with
the Department of Society and Environment to
enhance health literacy to promote preventive actions

I University Hospital

» We provide outpatient and inpatient infectious
disease care for respiratory and rare infections, and
the Infection Control Department manages hospital
responses and collaborates with local medical
institutions to support regional infection prevention

» We conduct genetic identification and antimicrobial
susceptibility testing for drug-resistant bacteria and
fungi and offer infectious disease consultations that
contribute to regional care

» At the University Hospital, we work with the
Department of Society and Environment to promote
health literacy for proper prevention through hand
hygiene, mask-wearing, and vaccination

| R&D Center for the Plant Factories(PFC)

* The PFC was established to enable the planned and
stable production of useful, highly functional plants in
environmentally controlled closed facilities, and
serves as a platform to develop technology to safely
mass-produce functional proteins such as vaccines

1. BEFE-HRE fRtU5— 2. @YITEHREY Y-

1. Faculty and Graduate School of Veterinary Science 2. Plant Factory Research Center Science
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Achievements

I Development of Novel Therapies Using Gut
Bacteria and Phages

« A new platform was created using highly specific
phages and their genome-derived enzymes to
eliminate target intestinal bacteria. This revealed that
toxic Enterococcus faecalis contributes to GVHD and
that selective removal by phage enzymes improves
survival

» Another immune platform was developed using
bacterial antigens to induce IgA / IgG production and
Th1/ Th17 responses, suppressing cholera toxin and
pneumococcal infection, reducing obesity-related
bacteria, and improving metabolism—suggesting new
ways to treat microbiota-related diseases

Ref. (Numbers inside brackets are total citation):

Nature, 2024 Aug; 632(8023): 174-181.(25)
Gastroenterology, 2021 May; 160(6): 2089-2102.e12. (86) etc.

| Exploration and Detection of Viruses

+ Large-scale data and environmental analyses led to
the discovery of new viruses and the establishment
of comprehensive wastewater-based detection
methods

« The team also identified natural hosts, detection and
isolation methods for zoonotic pathogens and
developed a new antigen test for deep-seated fungal
infections

Ref. (Numbers inside brackets are total citation):
Heliyon, 10: e30042, 2024.(3)
Diagn. Microbiol. Infect. Dis., 95(2): 119-124, 2019. (36) etc.

| Plant-Based Vaccine Production Technology

+ Genetically engineered plants were used to express
vaccine antigens, marking the first step toward large-
scale production at the Plant Factory Research
Center

» Research continues on plant-based vaccine proteins
for infection prevention
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Researcher Profiles
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Professor
Hiroshi Kakeya
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Research Theme

« Research on Invasive Fungal
Infections and Infection Control

Key Research Achievements

« Developed a novel antigen-based
diagnostic assay for invasive
fungal infections, contributing to
rapid and accurate clinical
diagnosis

Elucidated the incidence and risk
factors of invasive fungal
infections and viral co-infections
associated with COVID-19,
supporting evidence-based
decision-making in critical care
settings
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Yoshiaki Kitaya
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; Professor
® Norimichi Goishi
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BRI sum

Research Theme

« Development of high-efficiency
plant cultivation technology in a
closed plant factory

Key Research Achievements
« Developed a rapid, large-scale

production technology for vaccine

antigens using plants in a closed
cultivation system
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Research Theme

« Analysis of the impact of
economic inequality on infectious
disease transmission and the
development of intervention
strategies

Key Research Achievements

« Conducted a statistical analysis to
identify the factors underlying
regional differences in COVID-19
infection rates
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k| Professor
_ Shinji Yamasaki

Research Theme
o AMRHBRE . BRI, T + Zoonoses, Antimicrobial
KT RE§ B RS Resistance, and Wastewater
surveillance
FELHFRER

Key Research Achievements
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« Revealed that specific plasmids
contribute to the spread of
antimicrobial resistance in Vietnam

Identified natural host and
virulence factor and development
of selective and enrichment media
for these emerging pathogens
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Research Theme

+ Development of beneficial
peptides through peptide
chemistry for diagnosis, treatment,

RRTFROFEF . . .
and prevention of infectious
FELEEE diseases
o ALEHNII T U268 AMEED Key Research Achievements
RTIFRERAV, BEDEE(F - Construction of a library of
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chemically modified helical
peptides designed to react
selectively with specific kinases
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Professor
Noriko Yamano

WRT—< Research Theme

o BRENEEREIIRIFTSE + Analysis of the impact of
rEOE infectious diseases on vulnerable

populations and development of

FERFEEE countermeasures

« JUFMIIBITEFEEADH Key Research Achievements
BLXIRF D 7= OIEMTHI * Revealed COVID-19 pandemic
FEMS, EEFENDHE LR impacts on vulnerable groups
L, BERIEE through child studies and

. AOFEITBIBFEEDHSD proposed public support
DREEERICET 50 « |dentified depression factors in

children and behavioral changes in

© ARTRIZBIFSBADHED Japanese youth during COVID-19
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Professor
Py ‘ Satoru Watano

Research Theme
« Large-Scale Virus Hunting

* Mechanisms of RNA Virus
Replication

Key Research Achievements

« ldentified and characterized novel
viruses through large-scale
sequence analyses obtained from
environmental samples and the
public databases

« Revealed replication mechanisms
of RNA viruses, including
structures of viral genomic RNA-
nucleoprotein complex and
formation of viral factories
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Research Theme

« Design of high-performance

composite material using powder
technology and development of
numerical simulation methods

Key Research Achievements

« Analysis of dynamic behavior of

aerosol using numerical simulation

« Development of MOF-based drug

encapsulation control

« Analysis of powder behavior with

Al simulations
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« Epidemiological research on

vaccine efficacy / effectiveness,
safety, and immunogenicity

Key Research Achievements

« Monitoring of influenza vaccine

effectiveness in children

« A nationwide epidemiological

survey of adolescent patients with
diverse symptoms similar to those
following HPV vaccination

« Kinetics of antibody response and

factors associated with adverse
reactions after COVID-19
vaccination
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'ii Yoshitaka Otsuka

Research Theme
* Next-Generation Phage Therapy
* Mucosal Vaccines

Key Research Achievements

« Developed a method to isolate
phage-derived lytic substances to
control intestinal and drug-
resistant bacteria

« Created an injectable CpG DNA-
curdlan vaccine for pneumococcal
and intestinal infection control
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Research Theme

« Promotion of preventive medicine
through urban redevelopment
using artificial intelligence

Key Research Achievements

» Exploring factors promoting use of
parks before and after the COVID-
19 pandemic

Estimating factors promoting use
and behavioral change in parks

« Geographical association between
the distribution of urban green
spaces and the socio-economic
status of residents in Osaka City
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Specially Appointed Associate Professor
Sharda Prasad Awasthi
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Research Theme

« Natural alternatives to
antimicrobials and molecular
diagnostics for foodborne and
zoonotic pathogens

Key Research Achievements

« Demonstrated that natural
products and herbal extracts can
downregulate bacterial toxins
production and virulence offering
hope for infection control without
antibiotics

« Developed quick and reliable
molecular assays to detect
pathogens and their virulence
genes, supporting early diagnosis
and outbreak prevention
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Future Outlook

In implementing Macro-Infectious Diseases
and Metropolitan Health, we are establishing a
foundation from basic to clinical research for
infectious diseases, providing residents with
proper knowledge and advancing measures
that prevent discrimination. This includes
developing diagnostic agents, therapeutics,
and vaccines, and creating strategies
grounded in social science and economics

Using this framework, we will advance multi-
dimensional research through industry—
government-academia collaboration, including
innovative technologies for infection control
and removing pathogen particles from indoor
environments

Collaboration
Opportunities

Partner Expectations

Alignment with the vision for infectious
disease-resilient Osaka and interest in Macro-
Infectious Diseases

Commitment to social implementation or
infection-resilient community development
(Metropolitan Health)

* Joint research contributing to
infectious disease control

Images ¢ Establishment of endowed courses
for » Demonstration projects conducted in
Joint collaboration with local governments

Projects and communities

¢ Financial support to accelerate
research and development

| Introduction of Achievements

Established a wastewater-based epidemiology
system at Kansai International Airport with
Osaka Prefecture and Osaka City governments

Organized public lectures for citizens to
promote awareness on infectious disease

prevention
N BRWAbES%E Contact >
KRR KT EFERILAMEE (KRREREGEM L 2 —HY) = %
Osaka Metropolitan University Office for Co-creation Initiatives (OIRCID) E A .
4

Email: gr-sngk-oircid@omu.ac.jp
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| Location

Kobe city, Hyogo

| Mission

Through advanced interdisciplinary
collaboration, we foster research and education,
generating knowledge, talent, and environment
to create economic and social value as a global
hub for interdisciplinary research and education.
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BEREMDFRE
Deepening foundational technologies

AN

Genome Design
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Advanced Research
Hub for Engineering
Biology

| Vision

We aim to realize the bioeconomy by forming
an international research hub for Engineering
Biology and building an excellent research
foundation. Through innovation design to solve
social issues, we will produce global startups. In
close collaboration with Kobe City, we will
create a global biocluster centered on Port
Island, consisting of research hubs, startup
hubs, and companies, and revitalize regional
industry.

| Research Content

We promote R&D in Engineering Biology that
produces materials and products from
sustainable resources. Through fields
deepening foundational technologies—Genome
Design, Bioproduction, Analysis & Process, and
Automation DX—and fields aimed to solve
social issues—Biomedicine, Carbon Neutrality,
Food Tech, and Bioeconomy—we foster
interdisciplinary, international research
including global joint research activities. By
integrating bio and digital technologies, we are
building an advanced Engineering Biology
platform to create bio-based chemicals, biofuels,
functional food ingredients, and next-
generation biopharmaceuticals.
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Solving social issues
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Features, Strengths

| Biofoundry

» A biofoundry is an advanced platform that

automates the design of cells, metabolism, and
sequences (Design), the construction of DNA
and cells (Build), the evaluation of function and
productivity (Test), and the learning and
management of data (Learn), enabling rapid
repetition of these DBTL cycles. The DBTL cycle
shortens research time and enables improved
productivity and cost reduction for bioproducts

Kobe University is building a biofoundry that
brings together its strengths in Genome Design,
IT / Al, robotics / automation, and process
development technologies, making it possible to
develop high performing smart cells that
produce target substances at high levels at up
to ten times the conventional speed

We are addressing key obstacles to biofoundry
adoption—such as missing standards for data,
workflows, ontologies, and regulatory practices.
Partnering with seven biofoundries in five
countries, we are advancing plans for a Global
Center for Biofoundry Applications and
promoting early-career training, stronger
networks, and international talent exchange to
support reliable, scalable biofoundry
development

| Autonomous Lab

* In collaboration with Shimadzu Corporation, we

built Autonomous Lab that automatically
formulates hypotheses from experiments to
make biotechnology R&D more efficient. To
automate experimental operations and quickly
extract experimental conditions that yield
optimal solutions, the system uses laboratory
automation and Al algorithms, achieving major
efficiency gains in research processes that
previously relied on manual work

1&2. HEDERF

1&2. Scenes from Our Research
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Achievements

| Development of the MUSASHI Method

* The enzyme, a key player in Engineering

Biology, determines reaction efficiency and
selectivity. However, with over 200 million
entries in global biological databases, identifying
highly functional enzymes has required
immense effort

+ Kobe University developed MUSASHI Method,

which analyzes thousands of enzyme
sequences from public databases, quantifies
and visualizes similarities, and groups them with
comparable properties. This data-driven
approach enables precise prediction of enzyme
traits without experiments, accelerating the
discovery of novel enzymes

Furthermore, by integrating the MUSASHI
Method with Autonomous Lab, the team built a
workflow for enzyme function evaluation. Using
this technology, they identified previously
unknown or highly active alcohol
dehydrogenases (ADHs) crucial for producing
valuable alcohols used in fragrances, fuels, and
plastics. In particular, promiscuous enzymes,
which act on multiple substrates, can streamline
reactions and boost development speed.
Applying the MUSASHI Method revealed several
ADHs with over fivefold higher productivity than
conventional ones

» This study enhances enzyme discovery and

functional prediction, offering a powerful
foundation for future Engineering Biology

wEry g
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Researcher Profiles

IR A Bz

\ Professor Tomohisa Hasunuma

MET—=< Research Theme
. MEYEFBLU-GREYEYE ¢+ Production of valuable
EXCO2hSDEEYE 4R compounds using

microorganisms and direct
material production from CO,

s REITLZ EMEFETRCE
T BAZRT — AR EAT OB
Fe L ARBRIHA J7 = X L DR

« Development of metabolome
analysis and metabolic control
technologies

FELMEER

o ERMNS E?ﬂﬂ’ﬂl:{&éﬁé&ﬁ% Key Research Achievements
s é_ﬁ%%%ﬁ‘/lTAO)ﬁ « Demonstration of usefulness of
P& SE3E

Autonomous Lab

PN El L sz
| i!«z«J l Professor Kimitsune Ishizaki

MRT—=< Research Theme
s YO 0nFREFEMEE
O, YO DERLE

« Establishing molecular genetics
research platforms for

Br A BB D& RE Marchantia (liverwort), develop-
ing edible applications, and
FELRFE S producing useful compounds

c ATHEMORBEIELEEE
FEODTE 75\ B/ BRI A 7
ERE-Y=I7DEERT
SHOT GLASSOHREZEAS
M-

Key Research Achievements

« Discovered key regulatory
factors required for both
vegetative and sexual
reproduction in bryophytes and
clarified the function of the
Marchantia transcription factor
SHOT GLASS

RA BEA #42

Professor Naoto Chatani

Research Theme

« ELSI research on addressing
ethical and legal issues when

MET—<
o BRI LRI EAT
DR, RIERERRREIZYS

WiET B MDELSIEFZE introducing advanced science
and technology into society
FEELMFEER

Key Research Achievements

« Presented approaches to
disclosure and
understanding in informed
consent and clarified the
effectiveness of explanation by
analogy

o AVTF—LR-AVEBVNIBIT
5 IEREAR L AR DFEY
FHERRL,. 7FaY—zk3
FEADE R 2 AR

B e

t Lo /2 VL IR R s
= Professor Chiaki Ogino
‘x‘

MET—< Research Theme

o WNAFTR)—=IVERE, IN1X - Bioethanol production,
FIAFW T N AL D production of bioplastics,
SFOBFHZ Y INVEEFEDIE biofibers, and useful proteins

o FIBFERNETYNY —Y * Research on delivery systems
25 AORIE using nanoparticles

EELFEEE

o BEEFEEMIDIN— AHEED
BEk &R U, BB L2 &
AR THEMEREREL AVR
FVTEDEETERILEER

Key Research Achievements

+ Developed technology that
utilizes palm oil mill effluent, an
agricultural waste stream, to
create fuels and chemicals, with
practical application pursued in
collaboration with Indonesia

IKE EWE #ig

Professor Masaharu Mizutani

Research Theme

MET—<
o R, BRLE. 1L,
YIRS 5 F AW & T

+ Elucidating and applying plant
functions using metabolic-

THRE TN EELEREL engineering methods across
7= KEMTHEBE D RRRA L IS natural products chemistry,
organic chemistry, biochemistry,
jz%&‘ﬁj’%%ﬁﬁ plant physiology, and molecular
" N biology

s TEEICIVERLEINDE

Ty HARDHFLEREWIE  Key Research Achievements

-

éﬁ%é&%ﬁ « |dentified a key substance that
o IYHAERINYMNDEEREYH induces hatching of potato

TREZELFHR parasitic nematodes

Identified a key enzyme
responsible for toxin production
in potatoes and tomatoes

HNEE B wesig
Associate Professor Shunsuke Kato

S

MET—< Research Theme
o JEEMIFENLALFE R IS % filiis + Development of novel enzymes
TRAEHRBEEDRR that catalyze non-biological
chemical reactions
FELMEER .
. KIBEHNTE-73/ L7 Vs Key Research Achievements
A BRI IR % A T 2 Ek » Improved the efficiency of

heme-protein-based
biocatalytic reactions by
metabolically engineering the
5-aminolevulinic acid
biosynthetic pathway in
Escherichia coli

U ANLRVNIEE AV
A AR SIS DR 2 1] -
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Professor Jun Ishii
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mET—<

s AREMEDZDDEELETF
N—=YRFEL A THRFIEEHC
B Yo et lil£d

c MMAEEROBEEREES
J UMM D FERBATOFES

FELMASER

c BRIIBOTR/NNRTEAI
FYHTRLER T OE—4—%
BETLHENOEEEDOE
WFEE ML

Research Theme

« Development of synthetic
biology gene parts and
construction of metabolically
modified cells

« Development of high-producing
hosts for biopharmaceuticals
and selection technologies for
candidate molecules

Key Research Achievements

« Established a simple and
reliable method to build
minimally sized, strongly
inducible synthetic promoters
in yeast

BH B2 4z

Professor Takashi Aoi

MET—<

« iPSHEREX>E DRI E L A7 & F
W B2 R A IR R ORI
BRDIGERS

FELRMESER

« NPSHifa%x. TANATOY
RGN TR I T 1Y
LRSI RIS I
BIEITAY

\

Research Theme

« Using iPS cells and related
technologies to elucidate
diverse biological phenomena
and to develop disease
treatments

Key Research Achievements

« Achieved efficient
differentiation of human iPS
cells into Leydig-like cells that
can continuously secrete
testosterone

= 3, w2 N, 5
EK R e
Associate Professor
Masahiro Tominaga

WET—<
c BRIIBIISEETOEREN
A—VEEEIZaY e =T
XBANLEEFAIYFOME

EBLFRER

- BEORETHREEHETS
TUE—AEEE BT
T DOREFEERAL, 2>
NIBEEREBECHETS
FIEEREL

Research Theme

« Artificial gene switches that
finely control gene expression
patterns in yeast

Key Research Achievements

« Clarified design principles to
enhance promoter sequences
that regulate yeast gene
expression and established
methods to control protein
synthesis as desired

DPE0

e

MAEBRROFHIICSES

See researcher details

FaH M #uz

Professor Keiji Nishida

MET—<
« JOBETRERT ) MRER
TR

EESHFSER

< ATH—=TYMHREDTFIA
% &/MEUADNAIZ, Z&K
BN E £ X BIL A
EOREREYATREAY b
VEEARE Y AT LR

-
¥ .

i)
)

-~

RE F #4

Research Theme

» Development of more precise
and safer genome-editing
technologies

Key Research Achievements

« Constructed a cytosine
base-editing system that can
introduce specific point
mutations into DNA without
causing double-strand breaks,
while minimizing off-target
effects and molecular size

-:' Professor Tooru Ooya
-
~
MHET—< Research Theme

« BER-—ASUT AR a0
AN T FE & IR E R,
YIERRE% B HICRET RIS
B

FELHEER
s I¥HOHTERVH L —R-Au
FIkF EDRVNIEITS

KR EEEEEIH T
EER

» Enabling free design of material
forms—solutions, colloids, gels,
and crystalline / amorphous
solids—tailored to medical
needs

Key Research Achievements

» Found that protein-corona
formation on epigallocatechin
gallate-gold nanoparticles
suppresses tumor accumulation

V@

BRIVIE—

wery g
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Future Outlook

» We will strengthen collaboration with
researchers in Al and computational science for
the life sciences, machine learning, and data
science, as well as specialists in laboratory
automation and robotics—areas in which
capacity building is urgently needed in Japan—
and accelerate R&D of foundational
technologies for Engineering Biology using Al
and robotization

+ We will also work with researchers and
companies that aim for new substance
production using microorganisms, animal cells,
and plants, and for improved production
efficiency, to further accelerate basic research,
applied research, and societal implementation

Collaboration
Opportunities

| Partner Expectations

We aim to further deepen research and
development through joint research and related
activities with:

» Companies that share our vision and support
the advancement of Engineering Biology

» Companies interested in biobased production
across food, chemical, and pharmaceuticals

» Companies that aim to promote the bioeconomy

* In collaborative projects, we provide specialized
support for developing microorganisms capable
of producing a company's target compounds,
drawing on our expertise in strain selection,
genetic engineering, and metabolic analysis

| Introduction of Achievements

* Promotion of Green Innovation Fund projects
jointly with Kaneka Corporation, JGC Holdings
Corporation, Shimadzu Corporation, and
Bacchus Bio Innovation Co., Ltd.

N BiVW&bHE%E  Contact >

MERE TIBNWNAT - FATHAL VAV —FN—IHERE 00— N R—Va R

Kobe University Institute for Digital Bio Life Science Research Park, Global Innovation Management Office

Email: dbir-gi-catapult@research.kobe-u.ac.jp

AF LI - B DR AF R LIRESSR (J-PEAKS) DEHEND—IRE L TR
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I ArfEHh | Location

Okayama city, Okayama
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| Mission
lzyyay .
Under the Future Co-creation Strategy 2025-
RN THEEERLFL YOI —H—DB KR 2027, we aim to become a research university
. that co-creates the future and drives global
g B YES A S = A
@Eﬁ;ﬁ:ﬁ@ﬁﬂ: AREBUA/ N—va Al THAR innovation by 2050. The strategy promotes
BOTZE-HE - MENR | LRERPFEROBE | LLE world-class talent development, innovation
R HAIERIR 20252027 U CEEL.,. Bl Y 3V through key research strengths, and the
2050  Hilsh L HiFR Dk sk % HAIL . HEDEFIZEE TS establishment of a leading university hospital.
ARKRZEIDERE HIET,

A o
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« B BEERMARBEIIHSMEEFNIOVTIE. Zh
ECORKRRRTE-T -2 BITRFITHBRE ERHL.
BRIRNODREIE L 2 Eff

PriEARES

RIVF T I AR E DT BT 2GR LS, DAFER
BB F B2 7B BRI R 7 DO#EIEX, B RFERICHE
WrHIIZBEGEA TN 5,

o BIEEIZN T 3BT - T OIVABIF (NS-REIC) D £ 1%
B L OEERFAF

o THALBEMN AN T BIEEIRER IV ABIK (TaAS1T V)
DERES L OB R

o AEICHTBEERREYAIVABF(TOXST1YY) DERE

G

o BEEDAIIN T S CAR-TEIEDEME 5T

1. FiAX—=T 2. HLFERBEDERTF 1. Surgical procedure 2. Biochemical testing
g
IR

A Hub for Regenerative
Medicine, Cell Therapy,
and Gene Therapy
Targeting Refractory and
Rare Cancers

| Vision

As a global hub for regenerative medicine, cell
therapy, and gene therapies targeting refractory
and rare cancers, we promote the development
of innovative treatments.

+ By sharing analytical technologies and
pursuing cross-disciplinary research, we aim
to achieve clinical proof of concept

» For therapeutic products now in basic
research, we will draw on data from previous
clinical studies to move quickly into testing
and help accelerate their path toward clinical
application

| Research Content

Using multi-omics and other advanced
analytical techniques, we pursue cross-cutting
studies that transcend cancer types and
treatment modalities to uncover mechanisms of
therapy resistance and accelerate clinical
translation.

« Basic and clinical development of gene / virus
therapy (NS-REIC) for brain tumors

« Basic and clinical development of oncolytic
virus therapy (Telomelysin) for
gastrointestinal cancers

» Basic research on Telomelysin for sarcoma

« Foundational research on CAR-T therapy for
refractory cancers




TRIODIF L P5HA

| B Rt % FAV VR VT A S 7 AR

o 7 AEFERAHEE LY X — NI N RS & F
WRVF I I AR YA BE

I P LA 22
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Features, Strengths

| Clinical Multi-Omics Analysis

» Multi-omics analysis is enabled using state-
of-the-art equipment at the Center for
Comprehensive Genomic Medicine

| Okayama University Hospital

Certified by the Minister of Health, Labour
and Welfare as the first Core Clinical
Research Hospital in the Chugoku-Shikoku
region, functioning as a hub for advanced
medical care

Accredited by the Minister of Education,
Culture, Sports, Science and Technology as a
Translational Research Support Center,
providing continuous support from basic
research to clinical application

Center for Comprehensive Genomic
Medicine

Promotes clinical application of gene panel
testing and integrated multi-omics cancer
medicine, using advanced tools such as
GeoMx (spatial multi-omics) and PhenoCycler
| Tapestri platform (single-cell protein
imaging)*

Center for Innovative Clinical Medicine

Established to provide seamless planning and
implementation from the development of
university-based basic research seeds
through translational research and into clinical
studies

As a research management organization, it
offers tailored support for each project,
including clinical study protocol development,
data management, and related services

* For some instruments, analysis results can be provided as
commissioned (contract) services

3. FrIEOR YN - J1F 3. Da Vinci Surgical System




4, BREER-FMZE 4. Operating room

E?%?.%ﬁ% Achievements

o EFU/AEMMREE(MEE)IZNTANS-REICEX] 2 « Clinical trial of NS-REIC for recurrent

FA V= [E G A B malignant glioma (brain tumor)

- NS-REICHEIH| % Fi\C. BB LBy - A physician-initiated Phase | / lla clinical
et Ak £ 5 . s trial was conducted to evaluate the
Z2MERETOR | - NatlnBie Xk efficacy and safety of the NS-REIC agent

- MERZRIZT, Y NIV B L ORI NS v A7) in treating recurrent malignant glioma
T N— LR Y DR EAM & AW T, IR RICER - In an accompanying study, advanced
THIEREEE technologies such as single-cell analysis

and spatial transcriptomics were used to
identify key factors associated with
treatment response

« HIHTHIE U= IDHEF 4 BRI B2 1o B P (AR ) 1o
§BHNoVOTTF-100AY AT L% W /=% fid kE THE

B £ R + Multicenter physician-initiated trial using the
(2023%8H1H-202857H31H AREAM:HAHA) NovoTTF-100A System for newly diagnosed
- DRI 2% 5T 28288731 A (Tumor Treating IDH-wildtype low-grade glioma
Fields) DERMEL Z2M % ZHEE% CHiM 3 IIHEE - A multicenter prospective study is
X AR A DB ER BRI . B AR evaluating the efficacy and safety of
- Tumor Treating Fields (a low-invasive

device that disrupts cancer cell division)

- This investigator-led trial aims to confirm
the added value of the therapy when
combined with standard treatment and to

expand its clinical indications
miks A



MEREREN

Researcher Profiles
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Professor Shota Tanaka

WET—<
o IIEBIC B ZERF

FEELIFEER

o BEEEICN T 2 EEF - TV AEH (NS-REIC)
DEBMES LOERER., e NEERKE FV

ROVF A I AR AR D FEFE

=8 E

ESE5d

'z# Professor Yosuke Togashi
4= L
MET—< Research Theme

« MR DR T, ERRIRED
ey

FELHEER

o BFRBIRERWAEIVTAIY
AFEATEAG, BRI AT TS
CAR-THIEDERRZ, [E5
WUNBRIRIZ B3 SR 5T

« Development of cell therapies
and integrated analysis of
clinical specimens

Key Research Achievements

« Multi-omics analysis using
clinical specimens, basic
research on CAR-T therapy for
refractory cancers, and studies
on the tumor microenvironment

RE BIE s

Associate Professor Yoshihiro Otani

\

MET—<
« BAEERE X HFFRER

FELHEER

- EEICN T & EF -V
2 #1%] (NS-REIC) DE:BERR
FH L UERRES. & MEER
e RN ERIVF I I 0 A B
it DBE%E

A m

Research Theme

* Research and development for
brain tumors

Key Research Achievements

« Basic and clinical development
of gene / virus therapy (NS-
REIC) for brain tumors, and
development of multi-omics
analysis technologies using
human tumor specimens

Research Theme

» Research and development for brain tumors

Key Research Achievements

» Basic and clinical development of gene / virus therapy
(NS-REIC) for brain tumors, and development of
multi-omics analysis technologies using human tumor
specimens

EPE KEH Hi%

Professor Daisuke Ennishi

WHET—~
« ERFRIRIADIT AR

FELWEER

o BERRIAE AWV FAIY
AR T LDERAA W
2 R—T DR

Research Theme

+ Integrated analysis of clinical
specimens

Key Research Achievements

» Multi-omics analysis of clinical
specimens conducted at the
Center for Genome Medicine

&R BE B

Assistant Professor Nobuhiko Kanaya

WHET—~
« LD AT BERFERFE

FELWEER

« HAEBSAITH T RS R
TANABE(FORAZT AT Y)
DOERFES LR, 7
TOASA Y% V- E R ER
DENE

Research Theme

» Research and development for
gastrointestinal cancers

Key Research Achievements

» Basic and clinical development
of oncolytic virus therapy
(Telomelysin) for gastro-
intestinal cancers, and imple-
mentation of international
clinical trials using Telomelysin
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Professor Toshiyoshi Fujiwara

MET—<
o LA ATKT T BT RE

FELHEER

o WALEEM AT B B AR
TAIVABF(FOASLTY)
DEBERES L OEKRRE.
OAS1Y % AV ERRER
DEHE

AA

Research Theme

« Research and development for
gastrointestinal cancers

Key Research Achievements

« Basic and clinical development
of oncolytic virus therapy
(Telomelysin) for
gastrointestinal cancers, and
implementation of international
clinical trials using Telomelysin

BRI BF s

Associate Professor Tomohiro Fujiwara

WmEF—<

o BEERIEEI I A SRR
FERMEEE

o BEEEEIINT S EEER

TANABF(FOATITY)
DEFEIIZE, BERREREHE

OPE0
2

Research Theme

* Research and development for
bone and soft tissue tumors

Key Research Achievements

« Basic research and clinical trial
planning of oncolytic virus
therapy (Telomelysin) for pelvic
tumors

MABBROFAEICSS

See researcher details

\ Y R e sus

Professor Toshifumi Ozaki

WET—<
« BEEMEEI N B SERE R

FELAEER

. BREEEIINT I EERR
TAIVABF(FAASTATY)
DEFERZE, ERRABRAHE

D
P

Research Theme

» Research and development for
bone and soft tissue tumors

Key Research Achievements

+ Basic research and clinical trial
planning of oncolytic virus
therapy (Telomelysin) for pelvic
tumors

HE it s

Associate Professor Shinji Kuroda

WET—<
« LD AL BIFFERFE

FELAEER

o HALBBAIIK T 2 EE R
TANABE(FORAZT AT Y)
DOEBEMFTE L CERRAR. 7
TOASA Y% BV E R
DERE

Research Theme

» Research and development for
gastrointestinal cancers

Key Research Achievements

» Basic and clinical development
of oncolytic virus therapy
(Telomelysin) for gastro-
intestinal cancers, and imple-
mentation of international
clinical trials using Telomelysin

FEILARS



SHEOEE Future Outlook

. MIEECEBLAEYAIV A BEFRERMNRESDY VS » The single-cell analysis technology
N IR 1 BB B 5\ C B IS R AT A5 C b V) . B EES developed for brain tumors aft-er virus and
. ) ) gene therapy can also be applied to other

DRI L T ZE W EEETH B efficiently identify biomarkers associated
N R ) with treatment sensitivity using clinical

Yy 81 > X oy 2 BE R TS 3

REF DR L IR Y, BRI, SHRIEAECE « We will accelerate the development of

—BLUTHETS new treatments for refractory and rare

7 U Y DRI S X 51 AL S cancers, advancing seamlessly from
T 3 ERADRT - HAEREL DA E I SIREI T, basic to clinical research
REREHIEFHAEDE R (EEFELTORE, EEY

AUNTNDBH B X FER, BERHE, B VRIY LD

+ By strengthening global collaborations
and training young researchers, we aim to

PR E)IZE FEMBAYIZ B A E BRI 32N 7 L LTI grow as an international research hub
EHESLL TV
Collaboration
y 4 ol e
HBEADOHIfFE ATEEM: Opportunities
I/\o"‘]\‘j“—"\o)ﬁﬂﬁ | Partner Expectations
. e . L  Are passionate about treating rare and
o FODBAREIENADBREIZN LU TEWVELREWE BEL

refractory cancers

Thodll

» Have expertise in regenerative medicine,

« Pk SRE TR, BB RIE0 LT A I AR cell therapy, or gene therapy, tumor

immunology, or multi-omics

IIRAEBRbTHEIL
« Pursue new research through cross-field
- BE-HRER BEFIERSF /MO FIEAZ LD collaboration
D ARSEFLOBMAEIILVFHZLMEY —XDRIH % BRI
- + Joint research,
ol development, and clinical
Images studies for novel seeds
PR— + HRS—ROIREL,FR%e BEIR zc;rmt . Data collaboration
AT A ° T“ﬂﬁ% Projects » Licensing partnerships
A= o IRV AME « Financial support to
- MEHEEOREIC AT -ESIER accelerate R&D

N BREW&bHHE%E Contact >

R ARZE IFE A1) R—Ya Vv HAIRERE 51 RX—Ya v HAEEGEE

Organization for Research and Innovation Strategy Research and Innovation Strategy Department, Okayama University

Email: innovation@adm.okayama-u.ac.jp

ék ] LLR= AT - R 5 B AZ IR BERLE (J-PEAKS) DEED—I&E U TR
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Toward a Global Ecosystem for
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| Location

» Higashi-Hiroshima city, Hiroshima:
Higashi-Hiroshima Campus

* Hiroshima city:
Kasumi Campus, Higashi-Senda Campus

| Mission

Hiroshima University is a national research
university established in 1949 in Hiroshima,
which is the first atomic-bomb stricken city in
the history of humankind. Hiroshima
University's mission is to contribute to the well-
being of humankind by realizing a free and
peaceful society based on the following five
guiding principles: The Pursuit of Peace; The
Creation of New Forms of Knowledge; The
Nurturing of Well-Rounded Human Beings;
Collaboration with the Local, Regional and
International Community; and Continuous Self-
Development.



PSI (Peace & Science Innovation)

IPSInEYay

FHEFRTBEHDOEL, BFEDHTAEHDORRKE LY
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| PSI Vision

Guided by the spirit of peace, Hiroshima
University advances Peace & Science
Innovation to open new paths for humanity
through science. As a university dedicated to
building peace, it promotes sustainable
development and fosters the Hiroshima
Research & Innovation Valley (Hi-RIV) as a
driving force within a global ecosystem that
generates innovation worldwide.

I PSI Concept

The Peace & Science Innovation (PSI)
ecosystem aims to realize peace and
sustainable growth through science. Centered
on advanced visualization technologies using
synchrotron radiation, it connects research
hubs in semiconductors, materials, drug
discovery, and regenerative medicine.

Through the Town & Gown initiative, Hiroshima
University promotes co-creation between
academia and the community, building the Hi-
RIV as an internationally connected model for
regional revitalization that shares its outcomes
and social value with the world.

PSINESFRETIVAT L
Interdisciplinary Integration Ecosystem
A REMEICE 59 2530/ v MBYE L= (WPT)

The International Institute for Sustainability with Knotted Chiral Meta Matter (WPI)
[ SRIRABARE - £5)UNO =2 2 DR }

Establishment of next-generation semiconductor materials and chiraltronics

7 LRERIMTIICE D
Fooszuy
Reprogramming through
genome editing technology

IOV — LR

Exosome analysis

7 LimEE

A/ R=23E05—
Genome Editing
Innovation Center

BEERILS

Regenerative Medicine
Institute

TG SR FER TR

Research Institute for

Synchrotron Radiation
Science (HiSOR)

PSI GMP B
Ty —

PSI GMP Education and
Research Center

BN RN ST R
Research Institute for
Semiconductor
Engineering

MERERREDELE -
GMPAMERL
Production of nucleic acid drugs,
etc., and talent development for
GMP

S/ TOCREE ETER
Integrated process construction
and medical-engineering
collaboration

“R2 B BT 51/ R—3 % £l Creation of innovation from “visualization” technology

o B4 -HiBIERR Regenerative and cellular medicine
o J\1{ZEEHE R Biopharmaceuticals
o ORIARERIER) - EE#ET Next-generation biomaterials and medical devices

o ORIERFSIVEBYIEEL Next-generation chiral meta matter
o RIARZEUROZY R Next-generation spintronics
o YERELED ') —2/{E Greening semiconductor manufacturing

nexy MR
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Features, Strengths

1. Research Institute For Semiconductor Engineering, Super-Cleanroom

Research Institute for Synchrotron Radiation
Science (HiSOR)

HiSOR develops advanced ultraviolet synchrotron—
based visualization methods for materials and life
sciences, engages in broad international
collaboration, and publishes top-tier results

Promoting the upgrade to HiSOR-II, a high-
brightness EUV synchrotron source, to support
emerging academic and industrial collaborations

Institute for Semiconductor Industry
Research

Driving national R&D and talent programs (ARIM and
X-NICS), the institute strengthens its base through
the J-innovation HUB and super-cleanroom

Promoting innovative researches in the field of
biomedical engineering with Tokyo institute of
Science and Kobe University, and Developing
cross-disciplinary collaboration with the
Synchrotron Radiation Research Center

Advancing interdisciplinary research with partner
universities and industry via the Setouchi
Semiconductor Consortium

Center for Chiral Knot Metamaterials
Contributing to Sustainability

By integrating mathematics, chemistry, physics, and
engineering with Al, we aim to develop sustainable
materials featuring knot structures and chirality to
create lightweight, high-strength fibers and
improved porous materials for insulation and
adsorption

PSI GMP Education and Research Center

The only university-based facility in Japan
dedicated to strengthening vaccine production,
featuring a dual-use system enabling rapid transition
from biopharmaceutical to vaccine manufacturing
(completion in 2026, operation in 2027)

e N 2
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2. Concept of WPI-SKCM2 3. Research Institute for Synchrotron Radiation Science
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Achievements

World's First Synchrotron Imaging of
Superconductivity

 Hiroshima University developed the world's first
synchrotron-based microscopy technique capable
of visualizing spatial irregularities in
superconductivity. This innovation makes it possible
to identify local variations that cause degradation in
high-temperature superconductors, opening new
paths toward enhanced performance and deeper
understanding of novel superconducting
phenomena

I New Clues to Parkinson'’s Prevention

By integrating synchrotron radiation experiments
with molecular dynamics simulations, researchers
succeeded in observing—for the first time under
near-physiological conditions—how the
Parkinson's-related protein a-synuclein binds to
synaptic vesicle membranes within nerve cells. This
achievement offers valuable insight for developing
new strategies to prevent protein-induced
neurodegenerative diseases

Breakthrough SiC Chip Operates at 500°C
Without Cooling

 For the first time worldwide, Hiroshima University
successfully prototyped a silicon carbide (SiC)
integrated circuit that operates at 500°C and
withstands radiation, produced in a mass-
production facility. The technology holds great
promise for applications ranging from cooling-free
circuits in electric vehicles to space exploration and
robotic systems for nuclear decommissioning

Hiroshima University brings together diverse fields to
promote peace for safety and security through
advanced education and research. By deepening our
collaboration with various stakeholders, we expand
our role while upholding the principle of the pursuit of
peace and promoting initiatives that create peace for
the future.
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Researcher Profiles
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Professor Kenya Shimada
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Research Theme

» High-Resolution Angle-Resolved
Photoemission Spectroscopy to
Clarify the Electronic Properties of
Magnetic and Superconducting
Materials

Key Research Achievements

« Explore the origins of electronic
and magnetic properties, elucidate
high-temperature
superconductivity for future
quantum technologies, and
develop advanced photoemission
tools for collaborative research

B Je— sz

N Associate Professor Koichi Matsuo

WET—<
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Research Theme

« Structural Analysis of
Biomolecules Using Synchrotron
Radiation Circular Dichroism
Spectroscopy

Key Research Achievements

» Analyze higher-order biomolecular
structures, study protein
conformational changes and
membrane functions, and observe
structural dynamics using time-
resolved and flow linear dichroism
techniques

XS I #u%

Professor Takeharu Haino

mFET—<
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Research Theme

« Synthesis and Applications of
Chiral Knotted Supramolecules

Key Research Achievements

« Developed self-controlled helical
polymers with potential uses in
catalysis and material separation

« Achieved the world's first white-
emitting nanographene modified
with organic fluorophores

B K— #uz

Professor Taichi Okuda

WMET—< Research Theme
o ACVSRHEFANIZELBY - Investigation of Surface Electronic
BREDETFREOME., WE States by Spin-resolved

KREAFTD-DODH L BEFF Photoemission and Development
of Advanced Instruments for

Surface Science
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Key Research Achievements

» Development of high-efficiency
spin detectors, laser spin-resolved
microscopes for 3D spin analysis,
and exploration of next-
generation spintronic materials

FH b il

Professor Katsuya Inoue

-
WET—~

o IR R

Research Theme

» Research on Chiral Science

EEGHAER

o HFRTHDTEFINEEEDE
BRIZERI U, ¥V T4 WAL Y

Key Research Achievements

+ Successfully synthesized chiral
magnetic materials for the first
RIZRIST IR E I time worldwide, demonstrating the

s FTINAEVRDIRDIE VL effect of chirality on spin systems
QCDIZBIFF F)VEREICOW o Analyzed heavy-ion collision
THEENEMUEN S EA A VH
EEBRT — DB EITV, T
F=IETN—F U HRFFNVAE
VREBULIICRIIVENET D

experiment data based on
mathematical similarities between
the behavior of chiral spin
systems and chiral condensation
in QCD, discovering that quarks
and gluons undergo chiral
condensation in the similar
manner as chiral spin systems

ZEEFER

Rk 5LE BEsu
Specially Appointed Professor

Hiroshi Sato
MET—< Research Theme
o JYMROFRHFHEAEMEY ¢ Exotic Porous Materials Using
EZR: Ty Tl Molecular Knots and Helices
FELRMESER Key Research Achievements

s HFOBCEEEATFVID
SISk V(AN E 2 K5 H-10)

» Successful synthesis of porous
crystals through the self-assembly

EIR of mechanically interlocked
. RPFREVFADBREE S molecules (catenanes)
LA MAERFTER + Successful trapping of helically

folded peptides as a scaffold for
porous crystals
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-\ ~.. Professor Hidetoshi Tahara

-~

WEF—< Research Theme

. BBERIZLSZMA - BYYER - Therapeutic Nucleic Acids, mRNA
. mRNAYZF>DCMCRI%. Vaccine Development, and
TURY - ZIVYV—LEFW Biomarker Research Using

FEENA A — A —E Telomeres and Exosomes

EELMESEE Key Research Achievements
. BEBEX -mRNAVZF VDR -« Advance nucleic acid and mRNA
Fe L BLERAN & HEE vaccine technologies
+ mRNA»TZYVY—AWfZEIZEL  + Develop cancer diagnostics using
B AN MR Al miRNA and exosomes
o REHRVFv—(PURMX « Foster university startups such as
Therapeutics%) # &R PURMX Therapeutics

&Il & maguw

Professor Yutaka Kameyama
(Special Designation)

’
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o RTFR-AF)IRBEPHHFE
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(LEAREE (i

Research Theme
« CMC Development and Drug

Discovery Support for Peptide,

Oligonucleotide, and Medium-

Molecule Therapeutics

FRGHRER

. RFFAX—HERIZL, AV 3 Key Research Achievements
B R T F R EYE SR + Founded PeptiStar Inc.,
*‘TFE\T%’ *ﬁ%ﬁﬁ;ﬁ—giﬁﬁk%ﬂ% established manufacturing
i systems for oligonucleotide—

+ VEGFHERDOFFEICEBL. peptide conjugates, contributed to
BREFHERE VEGF inhibitor development, and

« Big- T F R -mRNASKIDE built infrastructure for nucleic acid
FAfLEA % B AR and mMRNA medicines

R H—ER #uz

Professor Shin-ichiro Kuroki

A\ L

WET—< Research Theme
o V)AVH—NAR(SIC) AW

FABRIRE T 7 b =7 ADFRF

« SiC extreme-environment
electronics and silicon TFT

FVVAVEBRINI VI ZZD research
i
Key Research Achievements
EBELMEER « Develop radiation-tolerant SiC
- BEE-FEEBEFRCFEHHA CMOS sensors for nuclear
FERMREHRSIC CMOSA A — decommissioning and space,
TR YRR

prototyped the world's first 500°C
SiC ICs, and achieved 3D control
of polycrystalline silicon films

« HRFD500CTEELSICH
TRERRIRK 2 B TS CHRIE

c SRRV IVEEDREEIR
TEHIE B

FRIT B R uesae

Specially Appointed Associate Professor
Toshiyuki Isoe

WMET—< Research Theme
- WEBEEOWE, AIFEZE >+ Research on Antitumor Drugs and
758 Er AU EEEE - ER Promotion of Industry-Academia
b2 Collaboration through Drug
Discovery Infrastructure
FERFEEE Development

« BREETOHD AR OB
% ERRFARICINA, THTIT
RERD EREEFOII VA
L= a VRS & AR B

- BEIIREE. X7 F R, mRNA
705V EDFRERRDAIRE
TRFTIERE

Key Research Achievements

« With experience in anticancer
drug discovery and translational
research, we now support
development of novel nucleic acid,
peptide, and mRNA-based
therapeutics

‘ FA Bl B

Professor Akinobu Teramoto

mET—<
o LR NS ZDREE R A, B
E7Ov A, FMEEAMICET S

e Evaluation Technologies

Research Theme

» Semiconductor Device Design,
Fabrication Processes, and

FELRMEER

s EREECEEAEE O
A+ P 75 5 2 TS

DR R Ao X=F 1 2N DAVES NI
TEBRIXDME %L AM .
B

s RERERTHOETXVF—1-
i B M 1 B RS B AR 5T - B

7% » Promote energy-efficient, resilient
manufacturing

Key Research Achievements

» Advance semiconductor process
and evaluation research through
industry collaboration

Lead R&D and talent development
in the Setouchi Semiconductor
Consortium
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= See researcher details
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Future Outlook

* Under the vision of PSI, we will further

enhance its synchrotron-centered
research infrastructure and promote
interdisciplinary studies across materials,
life, and medical sciences

« Through strong collaboration among

academia, industry, and government, we
aim to turn advanced research into social
value and deepen the Hi-RIV as a global
hub connecting science and innovation

+ We will also nurture young global talent

and foster sustainable regional
development through shared creation
with local communities

Collaboration
Opportunities

| Partner Expectations

+ Universities and companies applying
HiSOR technologies and expertise to
interdisciplinary research that addresses
social challenges

» Corporations, venture capital firms, and
accelerators that share the PSI concept
and support the creation and growth of
innovative startups within the PSI

ecosystem
« Interdisciplinary research
Images .
using our resources for
for : . -
. industrial application
Joint ot artetis
.  Joint projects using new
Projects 2l 9

WPI-SKCM? labs

| Introduction of Achievements

 In collaboration with Milbon Co., Ltd., we
visualized heat damage in hair proteins
and contributed to identifying effective
ingredients that help prevent such
damage

N BiVW&bHE%E  Contact >

[RERZ - 2B R RRLAIRLIFIEALD RS

Office of Research and Academia-Government-Community Collaboration, Headquarters for Co-creative Future Sciences,

Dept. of Research Strategy, Hiroshima University

Email: gakujutu-ura-gl@office.hiroshima-u.ac.jp
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Focus Field

Exploring the Future of Our Planet from the Island Laboratory
Island Environmental Earth Science
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| Location

Kunigami-gun, Okinawa

| Mission

OIST is a pioneering graduate university. We
conduct research that bridges disciplines to
explore new frontiers of scientific knowledge. We
educate a new generation of scientific leaders.
We are a catalyst for an innovation hub in
Okinawa.
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Island Environmental
Earth Science

| Vision

OIST aims to establish itself as a global hub for
Island Environmental Earth Science, by leveraging
Okinawa's unique geographical, ecological, and
climatic features. Our vision is to generate
science-based knowledge and technologies that
enhance climate resilience, support biodiversity
conservation, and promote sustainable
development in island regions.

| Research Content

Island Environmental Earth Science is a rapidly
emerging interdisciplinary field at the OIST. The
focus is on understanding island-specific
environmental processes, vulnerabilities, and
resilience strategies in the face of accelerating
global change. Because island regions are
especially sensitive to climate change, there is an
urgent need for knowledge that supports
adaptation and environmental protection. Island
research also offers early insights into how
ecosystems and societies build resilience to global
climate impacts.

This field unites researchers from diverse areas,
marine science, climate and atmosphere science,
ecology and biodiversity, molecular environmental
science, and sustainability and resilience studies.

Through interdisciplinary collaboration,
researchers advance integrated studies on long-
term environmental monitoring, blue carbon
ecosystems, typhoon and climate modeling, eDNA
biodiversity, and marine—atmosphere—ecology
interactions.

SRR F DB DI A—

% EFERE
Marine Science
SIBERIE

@ SiEASRIE
ey Climate and
HERELF Atmosphere Science

Island Environmental
Earth Science

PFRERF / REF - WS HRIERZFE
Molecular Environmental Science \@ Ecology and biodiversity

mRiarray My

PSR IER
LIVIVRRRE
Sustainability and

Resilience Studies
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OIST Marine Science Station
(OMSS)
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| OIST Sea neXus

« OIST Marine Science StationiZf#zL . SEE%E-
YUIHEARRR - BEZOERELRME L #HET L5
T2 VBERRSENT

| OIST Land neXus
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| Energy Open Center
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Features, Strengths

| OIST Marine Science Station (OMSS)

+ Leveraging direct access to Okinawa's seawater,
this core hub for marine science at OIST advances
interdisciplinary research and field studies—
conducting coral reef and marine organism
experiments, as well as molecular-level
assessments of environmental change

| OIST Sea neXus

« Located next to the Marine Science Station, this
new hub will drive international collaboration on
cephalopods, coral-reef ecosystems, and
oceanography—expanding OIST's capacity for
joint marine research

| OIST Land neXus

A facility designed to deepen dialogue with local
communities and accelerate real-world application
through partnerships with nearby municipalities
and industry

| Energy Open Center

+ A cross-cutting center that advances research and
real-world solutions for the generation, storage,
transport, and use of sustainable energy in island
regions

| OIST Core Facilities

» OIST Core Facilities provide advanced, shared
research equipment. Each section is staffed by
experts who support high quality data collection,
analysis, and experiments using state of the art
instruments

These research hubs and Core Facilities empower
OIST to advance cross-disciplinary research in
marine science, energy, and regional innovation—
positioning OIST as a global hub for science and
societal impact.

1. B JMEEZE 1. Coral Reef Survey
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Achievements

Climate-driven Changes in Typhoon
Behavior

» OIST researchers found that global warming slows
hurricane weakening after landfall, heightening
inland damage, and revealed cold-core formation
in post-landfall cyclones, offering key insight into
changing storm dynamics (Nature, 2020; Physical
Review Fluids, 2021)

Signs of Doom for Island Ants

Discovered that 79% of Fiji's endemic ant species
are in decline, revealing the vulnerability of island
ecosystems. Contrasting with invasive species
surges, this study sheds light on human impacts on
biodiversity (Science, 2025)

Transgenerational Adaptation of
Coral Reef Fish to Climate Stress

» OIST scientists discovered coral reef fish can
inherit molecular resilience to warming and
acidification, offering new hope for reefs under
climate change (Nature Climate Change, 2018)

Epigenetic Regulation of Plant Adaptation
to Environmental Stress

» OIST scientists identified critical epigenetic
mechanisms, including RNA-directed DNA
methylation, that allow plants to rapidly adapt to
environmental stresses such as drought and
salinity. These findings provide a fundamental
understanding of how terrestrial flora on islands
can cope with climate change, informing
conservation and sustainable land-use strategies

e eI
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Researcher Profiles
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» Termite-Microbe Interactions in

island Soil Ecosystems

Key Research Achievements

» Reconstructed historical

biogeography patterns and
provided insight into the island
biogeography of insects
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Associate Professor Filip Husnik
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Research Theme

» Decoding symbiotic evolution and

microbial networks in island
ecosystems

Key Research Achievements

+ Cell publication on nested

symbiosis revelation brought
paradigm shift in symbiotic
biology
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Associate Professor Gerald Pao
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Research Theme

» Forecasting complex systems—

ecosystems, weather, traffic,
energy, and supply chains—using
empirical dynamic modeling

Key Research Achievements

» Pioneered groundbreaking

empirical dynamic modeling
(EDM) approaches for data-
driven science, for the
understanding of nonlinear
dynamics, and complex systems
both biological and physical

VIV-yTVaT s

~ Associate Professor Amin Chabchoub
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« Predicting and mitigating extreme
coastal wave hazards to enhance

Mk island resilience
. Key Research Achievements
ig&m%ﬁﬁ « Breakthroughs in physics on
c CEVAR-RIIREINS rogue (monster) waves,
R EI DY % fERA L | JE pioneering works on nonlinear
KR I I B 7 5 D S BRI RAF 55 wave dynamics
= R

INTZ 57— ) ##54%

i » Associate Professor Paola Laurino
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MET—< Research Theme

« Protein engineering and
molecular evolution for
environmental sustainability
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ig&mf%ﬁ: Key Research Achievements
- BEMECERRNMLEE | Published in Nature uncovering
&N JE & F R UNature ultra-high-affinity transport
IZIBE, BIEERBROFREE proteins in marine bacteria,
EXERAR & R, advancing our understanding of
2025%&Frontiers Planet nutrient uptake in ocean
Prize BARKREITER ecosystems. Recognized as the

2025 Frontiers Planet Prize
National Champion for Japan

FAEY—-INY H48

Professor Timothy Ravasi
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* Genetics and genomics basis of
climate resilience and adaptation
of coral reef fish

I AEE
R Key Research Achievements
IE&E}%;@ « Several Nature Climate Change
+ Nature Climate Change papers and other pioneering
2 EDEBOMRS T, BHFR works on transgenerational
24l - Es M b A DA TEIEL L acclimation of coral reef fish to
% SER B\ AR BH ocean warming and acidification
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Professor Pinaki Chakraborty
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Research Theme
« Typhoon dynamics and landfall

decay under climate change

Key Research Achievements
+ Showed that landfalling

hurricanes decay more slowly
with climate warming (Nature)
and revealed cold-core formation
in post-landfall cyclones
(Physical Review Fluids),
reshaping our understanding of
tropical cyclone dynamics
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Professor Satoshi Mitarai
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Research Theme

» Typhoon and rainband monitoring

with autonomous ocean
platforms

Key Research Achievements

* PNAS paper, commendations

from Japan Coast Guard,
breakthroughs in physical
oceanography shapes ecological
connectivity

&) 55505 ws
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Associate Professor Sam Reiter
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Research Theme

* llluminating marine animal

behavior and neural adaptation

Key Research Achievements

« Nature papers on neural control
of camouflage and sleep in
cephalopods

o
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See researcher details
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, Professor Keshav M. Dani

=

MET—~

s TANF—MBFDF IR
ToIVEREAF IV A% R
HIEEENA-IV T
MOFIFE

FEARER

+ 2023 £JSPS & . Falling
Walls®Z & (2022,723).
2025%F Optica7 z 0 — 3%
H, Nature**Science T
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Research Theme

+ Developing ultrafast imaging
techniques to study nanoscale
charge dynamics in energy
materials

Key Research Achievements

» 2023 JSPS prize, 2023 / 22
Falling Walls Breakthrough in
Physical Sciences, 2025 Optica
Fellow, and a few breakthrough
research in Nature and Science
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' - Professor Naomi Nakayama
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Research Theme

+ Climate-resilient plant design;

regenerative plant cultures for
biomanufacturing

Key Research Achievements
+ Schmidt Science Polymath Award

—a highly competitive
international award given to
visionary scientists who bridge
multiple disciplines

S= W ETE R gu
A: . Professor Hidetoshi Saze
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Research Theme

» Plant genomics and epigenomics

for environmental resilience and
sustainability on islands

Key Research Achievements
+ Elucidated key epigenetic

mechanisms that enable plants to
adapt to environmental stresses,
offering insights into how island
flora may respond to climate
change
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Future Outlook

» The Island Environmental Earth Science area
addresses urgent global challenges through
interdisciplinary research spanning marine,
climate, atmospheric, ecological, molecular, and
sustainability sciences. We strengthen inter-
university partnerships via joint symposia,
researcher exchanges, and shared fieldwork—
building an international network centered on
island regions to co-create practical solutions to
environmental issues

+ OIST's research ecosystem makes full use of
advanced facilities for marine, land, and energy
studies, combining fieldwork with cutting-edge
lab analysis. It enables close collaboration
across disciplines and promotes global
knowledge exchange through international
partnerships. By fostering young scientists and
working with the local community, OIST shares
scientific insights for the benefit of society

* We also advance and share scalable tools such
as eDNA, genome analysis, and Al-driven
predictive models, aiming to contribute globally
to a sustainable, climate-resilient future

Collaboration
Opportunities

OIST places great importance on collaboration
with companies and universities to address
challenges related to island environments. We
particularly expect to tackle real-world issues and
needs that are difficult for universities alone to
identify, by working together with companies.
Therefore, OIST aims to present its key research
areas (e.g., renewable energy implementation
models, marine ecosystem conservation, climate
change adaptation in island regions) as catalysts.
We seek proposals from companies regarding
related challenges and aim to jointly develop
solutions.

N BREW&bHHE%E Contact >

HERIEEMAERRF J-PEAKS7OY 27 b A7 4 A

Okinawa Institute of Science and Technology J-PEAKS Project Office

Email: j-peaks_office@oist.jp
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Contact:

Office for Regional R&D and Innovation Ecosystems,
University-Industry Collaboration and Regional R&D Division,
Science and Technology Policy Bureau

@' "‘81'3‘5253'41 11 (Main)
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