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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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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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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
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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
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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
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= Professor Chiaki Ogino
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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
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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
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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
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Ty HARDHFLEREWIE  Key Research Achievements
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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
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Associate Professor Shunsuke Kato
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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
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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
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Professor Takashi Aoi
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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
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Associate Professor
Masahiro Tominaga
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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
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See researcher details
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Professor Keiji Nishida
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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
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» 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
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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
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