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The Research Center for Advanced Science and Technology shall aim to contribute to
the development of science and technology by expeditiously taking on new challenges
arising from the advancement of science and changes in society thereby exploring
new areas of advanced science and technology for humankind and society.
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Iwamoto - Nomura Laboratory
http://www.iwamoto.iis.u-tokyo.ac.jp/
https://www.nlab.iis.u-tokyo.ac.jp/

lwamoto Lab. Nomura Lab.
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Researches on photonic and phononic nanostructures, and related subjects towards innovative device technologies
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IPhotonic nanostructures and topological
wave engineering

Photonic crystals are artificial optical materials possessing a
wavelength-scale periodic structure in refractive index. Novel optical
functionalities and unique optical phenomena can be realized using
photonic crystals. Our research focuses on the control of light and
light-matter interactions by using photonic nanostructures including
photonic crystals, especially, aiming at the development of novel
light-emitting devices and quantum optical devices. We are also
interested in the generation of unconventional optical beams,

such as optical vortexes and Poincare beams, utilizing photonic
nanostructures and in their applications. Moreover, we are exploring
topological wave engineering aiming at realizing novel control of
light, sound, and elastic waves using the concept of topology. We
expect the unique features will lead breakthroughs of the device
technologies in various fields.

IPhononic nanostructures for thermal management
and energy harvesting applications

Advanced thermal phonon control technology using phononic
nanostructures contributes to our society in various aspects,
including solving heat dissipation problems in optical and electronic
devices, develop the smart community by energy harvesting,

and more effective use of energy. In fundamental researches, we
explore novel thermal conduction physics and heat flux controlling
technology beyond conventional methods using the ballistic

and wave nature of thermal phonons. In applications, based on
knowledge and technology, we develop energy-autonomous sensing
systems by academia-industry cooperation.

(1] *EHFTx b= IBSR
Semiconductor Photonic Crystals

240

[= =]

a7 &Y

Satoshi IWAMTO, Professor
BMI9EH 877 /U7 hZOR,
NROVAIVEETF

Specialized field : Quantum
Nanophotonics, Topological Wave
Engineering

E-mail : iwamoto@iis.u-tokyo.ac.jp
http://www.iwamoto.iis.u-tokyo.ac.jp/
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Control of light and elastic wave based on the
concept of topology
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Phononic nanostructure and thermoelectrics
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Associate Professor 7% g waex
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Project R h Associat
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Quantum Electronics
E-mail : nomura@iis.u-tokyo.ac.jp
https://www.nlab.iis.u-tokyo.ac.jp/
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Theoretical Chemistry
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Exploring mechanisms of proteins based on theoretical molecular chemistry to present a new strategy

for molecular design and bioengineering
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Electron and proton transfers in the water-
oxidizing enzyme photosystem Il
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Hiroshi ISHIKITA, Professor

SM9E  £YYE. BRtZ. 508,
KGR, BFEE. OB
Specialized field : Biophysics, Theoretical
chemistry, Protein, Photosynthesis,
Electron transfer, Proton transfer

E-mail : hiro@appchem.t.u-tokyo.ac.jp
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Super computer in our laboratory.

lUnderstanding of the principles of protein
function on the basis of the molecular structure

Proteins consist of only 20 types of amino acids, while they show
large variety in their functions, e.g., redox activity, transporter,
sensor, and antibodies. To clarify a relationship between functions
and structures of proteins, we analyze molecular structures of
proteins at the atomic level and calculate physical or chemical
constants on the basis of theoretical chemistry.

Certainly, functions of proteins should be fully explained solely by the
molecular structure even if the functions are seemingly complicated.
“Just computing molecules” is not in our interest. Our mission is to
uncover new but simple principles essential to the protein science
through careful analysis of the target proteins. For example, we are
trying to clarify the reaction mechanisms of natural photosynthetic
proteins, e.g., O2- evolution, electron transfer, and proton transfer
reactions. We also develop new tools for analysis of protein function.

Our challenges include:

(1) Toward understanding of functional mechanisms of proteins
and macromolecules for molecular design
« Electron, proton, and energy transfer reactions in
photosynthesis
« Correlation between structure and functions of
photoreceptor and ion transporter
- Toward more active catalytic centers: elucidation of
minimum key components that contribute to enzymatic
reactions in enzymes
(2) Development of new chemical theories and computational
methods
+ Quantum mechanics model for molecular dynamic
simulation
« Theoretical prediction of acid dissociation constants (pka)
by quantum chemical calculation

BT HER

Exciting discussion.
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Keisuke SAITO, Associate Professor
SPISE : &Y - E2YE. KER.
BF - O - eI RILF—EE)
Specialized field : Bio- and chemical
physics, Photosynthesis, Electron/
proton /Excitation-energy transfer
E-mail : ksaito@appchem.t.u-tokyo.ac.jp
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Research Associate
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Hiroyuki TAMURA
Project Associate Professor
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High Performance Materials
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Kondo Takashi Laboratory
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Photonic materials and perovskite solar cells/Soft matters and amorphous materials
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GaAs/AlGaAs wavelength conversion device

EE5d

plin:: W=

Takashi KONDO, Professor

BMSEH : Tx b I MR FEEKT/NA R
Specialized field : Photonic materials and
semiconductor photonic devices

E-mail : tkondo@castle.t.u-tokyo.ac.jp
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RSM of a perovskite heterostructure

IHigh-performance wavelength-conversion
devices using Ill-V compound semiconductors

We have been working on wavelength-conversion devices utilizing
optical nonlinearities of IlI-V compound semiconductors. Superior
properties of these materials are expected to lead to higher
performances compared to conventional devices based on oxide
dielectrics. We are developing wavelength conversion devices using
a novel crystal growth technique, sublattice reversal epitaxy, we have
developed for fabricating nonlinear optical devices.

IMetal-halide perovskite-type semiconductors

Metal-halide perovskite-type materials are a new semiconductor
family. It has been revealed that these materials are promising
for solar-cell applications. However, fundamental properties of
these materials are not clearly understood. We are now studying
fundamental properties and novel crystal growth techniques of
metal-halide perovskite-type semiconductors in order to realize
innovative photonic devices.

IChallenge from mechanical self-organization
to elucidate the physical properties of non-
equilibrium soft matter/amorphous material

(Tanaka group)

Materials without a periodic structure, such as soft matter and
amorphous materials, have unique mechanical and thermal
properties that differ significantly from crystals and contribute to
humankind in various fields. Until now, research on disordered
systems has been based on the center-of-mass structure of
particles, but the physical characteristics of these systems remain
elusive. To overcome this situation, in addition to the conventional
thermodynamic viewpoint, we are challenging to elucidate the
structural features of non-equilibrium solid-state materials, such as
glasses and gels, as well as the physical mechanisms behind universal
and unique mechanical and thermal properties of these materials,
from a new kinetic viewpoint of “mechanical self-organization”.

HSZADHZH*R Y ~D—T ERRELEE DR FEE)
Mechanical network of a glass and particle
motion during destabilization

AHE L e
Satoshi UCHIDA
Project Professor

BHE BE samEn
Youhei NUMATA
Project Lecturer

AR BA wmEou
Masato SOUTOME
Project Research Associate
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Hajime TANAKA
Senior Program Advisor

SEF Bl wExn

Michio TATENO
Project Research Associate
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High Performance Materials
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Unveil the dynamics of stock and flow of substances and energy
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Time-series change of steel stock in Japan
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Ichiro DAIGO, Associate Professor
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Specialized field : Industrial Ecology, Life
Cycle Assessment, Material Flow Analysis
E-mail : daigo@material.t.u-tokyo.ac.jp
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Material flow model for a steel recycling chain

IModelling dynamic materials stock and flow

The consideration of material use is essential on the pathway to a
sustainable society and net-zero emissions. Material production, use,
and waste management encupsulate mining of exhaustible resources;
energy consumption originated from fossil fuels; and material
dissipation at the end-of-life, which is not a sustainable material use.
Therefore, in our laboratory, we aim to develop dynamic stock and
flow models for environmental sustainability analyses of materials
and resources. Specific research topics are clarifying the dynamics of
stock and flow of substances required for the models, development
of sustainability indicators for optimization, impurity accumulation
during recycling, and their influence on material properties.

IDevelop a LCA methodology
for a zero-carbon future

Recently, in many cases of product production, project
implementation, and other business activities, it is required to
quantify greenhouse gas emissions by LCA (Life Cycle Assessment).
However, traditional LCA methods are static assessments, and do
not fully consider the consequential impact on society ; hence do
not meet current needs. Therefore, in our laboratory, we develop a
dynamic LCA method that considers the above-mentioned stock and
flow systems of materials in society as a whole.

FERICBIF BV F U BIDMBIEECHE S BEDRA
BRI

Estimated GHG emission factors associated
with materials production according to future
scenarios
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Development and application of nonempirical computational methods for materials design
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Crystal structure prediction for superconducting

hydrides under high pressure structure

EEsd

HH F=AEH

Ryotaro ARITA, Professor
SMISE - WIEER

Specialized field : Condensed
matter theory

E-mail :
ryotaroarita@g.ecc.u-tokyo.ac.jp
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Magnetic structure prediction for a given crystal

IDevelopment of ab initio
Materials Design Methods

The application of pressure, electric or magnetic fields, or changes
in temperature or chemical composition causes various changes in
materials, such as distortion of the crystal structure, realization of
topologically non-trivial electronic states, emergence of complex
magnetic structures, and superconducting transitions. We are
developing ab initio methods to calculate such changes accurately
and efficiently in crystal, electronic, and magnetic structures. By
establishing a computational method that predicts the properties of
matter in a completely non-empirical manner without referring to
experiments, we aim to elucidate the guiding principles behind these
predictions and explore a new frontier of condensed matter physics.

IExploration and Design of Functional Materials

We are working on the search and design of various functional
materials based on first-principles calculation. For superconductors,
following the recent discovery of high-temperature superconductivity
in hydrides under high pressure, we are challenging to search for
and design materials with a higher superconducting transition
temperature at lower pressure. For magnetic materials, we are
constructing a framework to accurately predict the magnetic
structure from a given crystal structure. We are also searching for
antiferromagnets that exhibit anomalous Hall effect and anomalous
Nernst effect as large as ferromagnets and can be used for
spintronics and other applications. For topological materials, we are
designing new materials such as magnetic electrides in combination
with large-scale crystal structure prediction calculations. We are also
studying efficient hydrogen evolution reactions using the electronic
state of topological surfaces.

WET LT bS5 A ROERYERS
Theoretical materials design of magnetic
electrides
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Takuya NOMOTO, Research Associate
SMISE : YR

Specialized field : Condensed

matter theory

E-mail :

nomoto@ap.t.u-tokyo.ac.jp
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New Energy
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Innovative R&D on next-generation high-efficiency solar cells and low-cost production technologies
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Quantum dot intermediate band solar cell
ELO technique

Ve

EH ER

Yoshitaka OKADA, Professor

BRISE  MtAAGEL. FEFEEMR.

ELO - BIEKIZE

Specialized field : Next-generation solar cells,
Semiconductor crystal growth,

Epitaxial lift-off thin-film solar cells

E-mail : okada@mbe.rcast.u-tokyo.ac.jp

ELOMEIC K WIER U ISR AR St
Thin-film solar cells by developed with

IHigh-efficiency beyond the present
silicon solar cell technology

New semiconductor materials and new quantum nanostructures
are exploited in order to achieve high-efficiency photovoltaic solar
energy conversion reaching 50% under concentrated sunlight and
innovation on alternative energy technologies.

Research target includes:

(1) Intermediate band solar cells with photocurrent enhancement
by two-step infrared photon absorption using quantum dot
arrays or highly mismatched semiconductor alloys.

(2) Multi-junction solar cells with improved spectral matching for
sunlight by stacked semiconductor junctions.

(3) Hot carrier solar cells with high output voltage by hot carrier
extraction.

ILight-weight and Low-cost thin-film solar cells

Epitaxial lift-off (ELO) technique is developed in order to peel-off Ill-V
compound semiconductor thin-film solar cell from the substrate.
This allows to reuse the expensive substrate for many times, which
can lead to a drastic reduction of the production cost. Thin-film solar
cells are light-weight and flexible and a wide commercial application
(such as solar-powered EVs) becomes possible, which will contribute
to future low-carbon and sustainable society.

IHKbrid concentrator
photovoltaic/thermal module

Hybrid concentrator photovoltaic and thermal module, so-called
CPV-T, is developed. High efficiency energy usage can be realized by
co-generation of electricity via photovoltaics and thermal energy
through collection via hot water.

NATUw RCPV-TEY 21—
Hybrid CPV-T module
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Project Associate Professor
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Climate Science Research
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Understanding formation and variability of the climate system and extreme weather through big data analysis and

diversified numerical simulations
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Wavy pressure anomalies caused
a heat wave to Japan in August 2010
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Active air-sea interaction along Kuroshio and Gulf

IDeciphering Earth's climate system from
a viewpoint of ocean-atmosphere interactions

Earth's atmosphere and ocean interact mutually to form the

climate system, which varies internally owing to its chaotic nature.
Superimposed on the ongoing anthropogenic warming, the internal
variability acts to enhance the likelihood of extreme weather events
and associated natural disasters. Our research aims at deepening our
understanding of the climate variability and predictability of those
events, by utilizing huge “reanalysis climate data”, into which past
observational data have been assimilated through a modern forecast
system to reproduce the history of the evolving climatic state four-
dimensionally. Numerical simulations with ocean/atmosphere
models, especially with many ensemble members integrated from
slightly modified initial conditions, are utilized for clarifying mixed
causality behind the variability and extreme events and assessing
their predictability.

IProducing regional atmospheric reanalysis data
over Japan for broad business applications

Despite the continuous production of the global atmospheric
reanalysis data by the Japan Meteorological Agency (JMA), no
regional atmospheric reanalysis data are thus far available for Japan.
Under the funding by the Japan Agency for Science and Technology
(JST) and close collaboration with JMA, we initiated a 10-year project
“ClimCORE” in late 2020 to produce high-resolution atmospheric
reanalysis data over Japan and its surrounding maritime domain for
broad business and community applications.

WEKRHAD T I T ICHIE5TEE
Arctic sea ice reduction cools Asia in winter
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Co-Creative Community Planning, Design, and Management
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Research and Development on Theory and Method for Co-creative Community Design, Planning, Management
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IDeveloping urban design based upon heritage

Our laboratory’s principal work is not limited to the development
of theories, but also involves the crafting of methodologies for co-
creative community designing, planning and management, which
can be later applied to actual projects.

Accordingly, we conduct cross-objective researches withthe following
approaches:

(1) Methodological approach

(2) Planning, institutional and structural approach

(3) Practical approach

Furthermore, we develop case studies, conduct field works, and
provide discussions for students to enhance their communication
skills and community-based interests.

Keywords: Place Based Planning and Management, Participatory
Design, Participatory Democracy, Communication Design, Public
Realm Design, Smart Community, Active and Sports friendly
Community Design, Community Business

ISurveillance of microbial risk in urban water
environment

The health risk posed by antimicrobial-resistant bacteria (ARB),
which is regarded as a silent pandemic, is a global concern. To
control ARB, the perspective of One Health that integrates health

of humans, domestic animals, and the environment is important.
However, the surveillance of the environmental health has not been
established yet. In urban area in developing countries, untreated
sewage is discharged into the environment, leading to the spread of
ARB. We analyze diverse ARB in water environment and sewage by
comprehensive and high-throughput molecular methods to monitor
urban public health status and to study the mitigation of ARB risk.

Copyright©2012 Tokyu Corporation All Rights Reserved.
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Integrated approach for Co-creative Community

Design and Management Approach
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Rebirth of Suburban Area with Community Living
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Metagenomic analysis of antibiotic resistance
genes in wastewater in Vietnam
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Energy System

EWRR=E
Sugiyama Laboratory
http://www.enesys.rcast.u-tokyo.ac.jp/
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Renewable energy system by interdisciplinary approach between electronics and chemistry
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IHigh-efficiency photovoltaics for green
hydrogen production

To achieve carbon neutrality, CO2-free hydrogen is indispensable.
Disruptive installation of photovoltaic is expected as a power source
to produce green hydrogen in the regions with high irradiance.

For this purpose, there is a growing expectation for high efficiency
solar cells, far superior to conventional silicon solar cells. The key

to achieving high efficiency lies in semiconductor nanocrystal
technology. We are conducting research and development rooted
in material chemistry and physics, from crystal growth to system
evaluation of solar cells.

IPhysics of photocatalysts for producing
hydrogen from sunlight and water

Photocatalysis is expected to be the ultimate technology for low-
cost solar hydrogen production. In order to improve the efficiency
of photocatalysts, it is essential to investigate the band structure
of the interface between the semiconductor, which is responsible
for the generation of photovoltaic power, and water, and to design
a structure that can learn from high-efficiency solar cells. We are
simultaneously developing new analytical methods and exploring
highly efficient photocatalysts.

IA system to produce green chemicals from CO,

In order to supply fuels that cannot be covered by CO:-free
hydrogen, it is expected to realize a system to produce green
chemicals by reducing the recovered CO2 with renewable energy.
We are developing systems that take advantage of the benefits of
electrochemistry, such as the development of a reaction field that
can efficiently produce the desired hydrocarbons from CO., utilizing
our knowledge of fuel cells and water electrolyzers.

(1] F/IE9FYrIBRICL2EHEXESH
High-efficiency solar cells with nano-epitaxial
structures
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An electrochemical system for producing green
chemicals from CO2

Photocatalysts for Hz production with high-
efficiency PV structure
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Global Climate Dynamics
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Exploring mechanisms of global linkages in climate variability to identify a key for climate prediction
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ITeleconnections link remote climate variations
over the Earth

Regional disturbances in the atmosphere are transmitted to remote
regions through changes in atmospheric circulation, a phenomenon
called “teleconnection”. It forms through feedback processes that
often involve ocean-atmosphere interactions, and induces further
feedback in remote regions, sometimes leading to extreme weather.
Ocean variability evolves slowly compared to the atmosphere and
influences climate worldwide for seasons, even to decades. This
process also provides a key for seasonal climate predictions.
Such natural climate variability interferes with human-induced
climate change. On one hand, this can make heat wave even
severer. On the other hand, it sometimes leads to regional cooling
despite the ongoing global warming. Attribution of observed climate
variability to human influence, which provides important implications
for energy and climate policymaking, requires a deep understanding
of natural variability and various numerical simulations of climate
change.
We pursue understanding of global covariability of the climate
system and identification of a key to climate predictability through
analyzing observational and climate simulation data sets and
designing and performing climate model simulations. Major research
topics include

(1) Mechanisms and predictability of extreme weather in East Asia

arising from global-scale atmospheric circulation variability
(2) Mechanisms of ocean-atmospheric variability in the Indo-
Pacific Oceans and its global influence
(3) Attribution of various climate change signals

1] F=PI7EZREIREA Y RFLOEREE
An East Asia-Indian Ocean remote climate
linkage in summer
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Reproducing past surface global temperature
with a climate model

IORIELZ 15F (B W ERS BT EES)
Pacific variability counteracted surface global
warming for 15 years
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Research and development of next-generation photovoltaic devices
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IResearch and development of high-efficiency
solar cells working under various light conditions

Solar energy is one of the most representative renewable energy
sources. Therefore efficient utilization of solar energy plays an
important role in considering global energy and environmental
issues. Under these circumstances, there have been growing
requirements for development of high-efficiency and highly
functional solar cells to generate electricity in a cost-effective way.

Toward the realization of low-cost solar cells, our research focus is
directed to 1) syntheses of photovoltaic materials based on organic
chemistry, and 2) development of solution processed-solar cells.
Development of solar cells structures to utilize solar energy spanning
in a wider solar spectral range and ultra-high efficiency solar cells
based on colloidal quantum dots are another important aspects of
our research activities.

Understanding of photovoltaic properties is also deepened with the
aid of computational chemistry using super-computers.

There are a variety of light energy sources except sunlight.
Utilization of light energy sources available in our daily life then

has been becoming increasingly important from the viewpoints of
energy savings and so on. Research on self-driven energy harvesting
devices including solar cells is also carried out by focusing organic
solar cells because the solar cells can yield relatively high power
conversion efficiency.

Collaboration between industry and academia is crucial to promote
practical applications of our research results. Establishing good
partnership between industry and academia is one of the important
aspects of our research activities.

(1] EHETOXBZRITEEBIOA REF Ry hAE
=i I
Colloidal quantum dot solar cells
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Material research using ultra-fast laser pulses

Optical properties of wide bandgap
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The research of innovative renewable energy system

With the aim of coexistence with nature, learn from nature, to convert energy from the wind and the wave
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Computational fl ow simulation around the wind

turbine generation system
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Natural symbiotic blow-hole wave power

ISustainable renewable energy systems
development

Renewable energy system is a sustainable energy system, which is
operated under the natural environment. In considering the future
of the energy system of our country, it is important to develop

a renewable energy system that uses the natural energy that
circulates. However, there are many issue to optimal energy system
development in the natural environment, it is important to operation
in the natural environment, to understand the nature of complexity,
the uncertainty and diversity, and to reflect to the design of systems.

Especially, natural wind that is a source of energy of wind power
system is affected by the atmosphere of the state and terrain
properties such as low pressure and typhoons. This influence
produces a flow phenomenon with a complex spectrum and causes
some issues such as a failure trouble to the renewable energy
systems. In addition, an introduced in recent years in wind power
generation system, the social acceptance issues such as noise
problems and bird strike issues have abound. In our laboratory, along
with the physical phenomenon elucidated by large-scale numerical
simulation technology as computational fluid dynamics (CFD), to
solve a variety of problems, practical wind power generation system,
with the aim of optimization of wave power generation system, and
we are conducting research and development, such as the following.
(1) The optimum wind power generation system development
by using computational fluid dynamics
(2) The wind turbine control technology developed by a
non-contact laser wind measurement
(3) The social-acceptable wind power generation system
technology research and development
(4) Wind power SMART MAINTENANCE technology research
and development
(5) Small wind turbine technology development
(6) Natural symbiotic blow-hole wave power generation system
development

BAIFEBRAR— AT T AR
Wind power SMART MAINTENANCE technology
research and development
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Deciphering the past, present, and future of the Earth and environment from isotopes
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Magnetic sector mass spectrometer for noble gas

isotope analysis interior
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Natural diamonds derived from the Earth's deep

lisotope geochemistry and environmental
chemistry of volatile elements

In order to understand the formation and evolutionary process

of the Earth resulting in the present global environment, we are
conducting isotope geochemistry and environmental chemistry
research by determining the concentrations and isotope ratios of
noble gases and other highly volatile elements in meteorites, rocks
and minerals derived from deep interior of the Earth. In particular,
we aim to reveal the origin and cycling of water, which makes the
Earth a habitable planet.

Noble gas isotopes (He, Ne, Ar, Kr, and Xe) are useful tracers for
clarifying the origin and history of natural samples because they
have diverse origins. However, most of them are extremely scarce
and require special analytical techniques. We have developed state-
of-the-art mass spectrometers for ultra-sensitive analysis of noble
gas isotopes in various types of samples, solid, liquid, and gas.

IContributing to disaster prevention and
resource assessment by isotope analysis

Helium isotope ratios in fumaroles and hot springs in volcanoes can
be used as an indicator of the activity of magma that causes eruption
disasters. The eruption history of a volcano can also be revealed
from the He and Ar isotopes in the rocks due to the radioactive
decay of other elements and cosmic ray irradiation at the surface.
We are developing a method to evaluate the degree of eruption
imminence and to predict the post-eruption processes based on the
noble gas isotope ratios of various volcanic products.

Where the groundwater came from and how long it has been flowing
underground are important in assessing the quantity and safety of
groundwater as a water resource. Analysis of tritium, a radioactive
isotope of hydrogen, and *He, an isotope of He, provides information
on the residence time of groundwater.

We contribute to disaster prevention and resource assessment using
noble gas isotope analysis and promote the understanding of global
environmental change in the past, present, and future.

BERH S DNUA R RO T
Collecting volcanic gas samples from a fumarole
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Research on hydrogen energy to achieve carbon neutrality
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Carbon neutral system by using hydrogen energy
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IHydrogen energy system using renewable
energy

To achieve a carbon neutral society until 2050, it is essential to
introduce a large amount of renewable energy, but problems of

grid stabilization and unused electricity from renewable energy will
dramatically increase. Early commercialization of hydrogen energy

is required as a disruptive technology for solving these problems
and from the viewpoint of energy security. Our laboratory has been
proceeding a research and development of hydrogen energy systems
that use renewable energy to produce hydrogen which is stored

and used. In addition, in order to construct a regionally distributed
energy system for the future, we are focusing on a combined energy
system using renewable energy + hydrogen energy + batteries, and
are developing an integrated energy management system that also
utilizes Al prediction technology.

IHigh-capacity hydrogen storage materials and
new hydrogen battery

Hydrogen storage alloys are a safe and stable material to store

and transport hydrogen for long periods of time. These alloys can
absorb and release hydrogen easily. They can safely store hydrogen
at a higher density than liquid hydrogen and are already used

as stationary tanks. Nickel-metal hydride batteries using these
hydrogen storage alloys are used in hybrid cars and other vehicles
because of their safety and high energy density. At present, the
negative electrode material with the highest performance is the La-
Mg-Ni super-lattice alloy that has been developed, but research on
ternary hydrogen storage alloys and the development of a new type
of hydrogen storage battery are underway to achieve even higher
performance.

La-Mg-NiXkiBH F KRB EE
La-Mg-Ni super lattice alloy for hydrogen storage
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Specialized field : 1) Hydrogen/Hydrogen evolution,
Hydrogen storage material, Fuel cell, Hydrogen energy system
2) Battery/Nickel-Hydride battery, Lithium lon Battery

E-mail : tatsuoki@g.ecc.u-tokyo.ac.jp
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Biodiversity and Ecosystem Services
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Basic and applied research to identify the mechanisms of maintenance of biodiversity and its benefits to people
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A primary forest in Shiretoko National Park
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Fieldwork in an alpine tundra

We focus on both fundamental and applied ecology to explore the
causes and consequences of biodiversity. Our research activities
are based on a variety of approaches, including field observations,
manipulative experiments, statistical models, mathematical
calculations, and social surveys.

In particular, we are conducting basic research on the biota of
vascular plants, arthropods, and fungi in terrestrial ecosystems to
identify the primary factors that determine local species assemblages
by focusing on the roles of stochastic and deterministic processes
of biodiversity organization. At the same time, we are conducting
applied research to advance our theoretical understanding of

the mechanisms of how ecosystem services can be supported by
biodiversity.

The benefits of nature to people are known as ecosystem services.
It is not enough to just have nature, but it is known that various
ecosystem services are enhanced in systems with high biodiversity.
For example, we have quantitatively shown that forests rich in

tree species can increase carbon sequestration through primary
production by trees, which in turn leads to climate change
mitigation. We are conducting research to unravel the mechanisms
behind such phenomena of biodiversity-ecosystem services
linkages. By implementing our findings in the real world, we aim
to demonstrate the value of biodiversity in solving many social and
environmental problems, including climate change.

SEETEBILAS PETOREF v T
A view from a camp in the high arctic tundra,
Ellesmere island
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Life Cycle Engineering
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Identifying future technologies through life cycle assessment to transform consumption and production patterns
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Product and process design by integration of
product life cycle and process life cycle
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Social transition toward sustainable consumption
and production patterns

JEvaluation of the social value of new
technologies and new materials

In order to realize a sustainable society where the environmental
burden is contained to one planet, and the wellbeing of people
and society is achieved, it is necessary to change the consumption
and production patterns as a social system. To this end, many
technologies are being studied and developed to solve problems.
The social value of new technologies and new materials will be
clarified through life cycle assessment.

ISustainable social systems design

While assessing the social value of new technology, we design a
social system in which the technology can be implemented and
demonstrate its value. For example, in the case of plastic recycling,
in addition to the implementation of recycling technology, it is
necessary to design a system integrating hardware and software
aspects. Sub-systems for collecting and transporting used products,
supporting producers and consumers, and an economically viable
system must be included. In particular, we believe that strengthening
the linkage between consumption and production will be of utmost
importance. We will build a framework that integrates diverse
perspectives such as the provision of information from production
to consumption, pro-environmental behavior of consumers, new
business models such as sharing, understanding of local needs,
utilization of traditional wisdom, and the construction of social
infrastructure to support these efforts.

RO & R C T DRI DIZHD 130D
s

13 opportunities for sustainable consumption
and production policy-making
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Artificial Intelligence
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Artificial intelligence for revealing data generating mechanisms and monitoring health status of systems
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Simultaneous localization and mapping by non-
linear dimensionality reduction

SOEISHEE

Estimation of asteroid shape model and

While deep learning is attracting much attention these days, we
are especially interested in unsupervised learning, which is one of
main topics in machine learning research. An important purpose of
unsupervised learning is to reveal latent structures or patterns such
as clusters and low-dimensional intrinsic subspace behind the big
data.

We are also studying on algorithms of learning dynamical systems
(LDS), which aims at identifying mathematical models of natural
and artificial dynamical systems from observation data. Obtained
models can be utilized for control and prediction of those systems.
Furthermore, we are applying these techniques to health monitoring
and anomaly detection of large-scale artificial systems such as
artificial satellite. The goal of our study is to make the world safer
and more secure, with artificial intelligence.

BRABEGSD 5D/ REIRTHR S RERERIBER HENR UEBIC KD ATEHET UA MU DEBBRA

Anomaly detection for artificial satellite telemetry
by unsupervised learning

spacecraft poses from image sequence
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Cutting Edge Laser Technology and Photonic Devices for Communications,
Precision Measurements, Bio-Medical and Industrial Applications
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Swept-Source OCT system and High-speed

World-Smallest CNT-based Femtosecond

Fiber Laser Acquisition Images
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BAdvanced Lasers and Photonics Devices using
Nanocarbon

Nanocarbons, such as Carbon nanotubes (CNT) and graphene,
have very useful electrical and photonic properties. We are
pursuing researches on lasers and devices using these nanocarbon
materials, and applications to optical sensings. Especially, we pay
much attention on the ultrafast saturable absorption property of
such nanocarbon materials, and realized a very short pulse fiber
lasers that emit lights at the duration as short as 0.1ps. We are also
working on nanocarbon-based highly functional devices.

IFast Color-swept Lasers for Sensing and
Medical Applications

We are working on the fiber lasers using Rare-earth (e.g. Er or

Tm) doped fibers or semiconductors for sensing applications. We
currently emphasize on the fast and wide wavelength swept fiber
lasers that can sweep its color (wavelength) in wide sweep range
(>100nm) at very fast sweep speed (Repetition rate > a few 100kHz).
We are also trying to apply the lasers to the optical coherence
tomography (OCT). At the same time, we study on fiber lasers at
mid-IR wavelength regions (2-5um) that have been difficult using
optical fibers, and application to optical sensing.

IPioneering 3D imaging platform

3D services e.g. 3D modeling, acquisition of spatial information
for computer integrated manufacturing systems will revolutionize
factories. High-precision 3D laser scanners play a significant role in
introducing such wide variety of 3D services to “Industry 4.0”. Our
goal is to create sophisticated and pioneering 3D measurement
technologies by full exploitation of polarization and phase of
lightwave, which have been overlooked in measurement fields.

3RFTU—RF ¢ Y RT L ERIEIRTESR
3D Laser Scanner system and Acquisition 3D
Image
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Intelligent Cooperative Systems
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Reconstruction, understanding, and application of highly evolved sensory function, brain mechanisms,

and behavioral strategies of insects
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IWhole insect brain simulation and the
understanding of insect intelligence

Our target is the understanding of insect intelligence through large-
scale simulation of the insect brain that contains 10°-10° neurons. To
unravel mechanisms of information processing of insect brains, we
use a combination of experimental and computational approaches.
The properties of individual neurons and neural circuits are
investigated with morphological, electrophysiological, and functional
imaging techniques in conjunction with behavioral experiments

that set a context for interpretation and meaning. Such data are
used to reconstruct connections between neurons and to develop a
large-scale neural network model. We employ the Fugaku or other
supercomputer for model simulation and this allows us to replay
activities in insect brains in real time.

IDevelopment of odor biosensors based on
insect olfaction

Insects have sophisticated olfactory systems that detect odorant
molecules in the air with high sensitivity. We have successfully
reconstructed the functions of several insect-derived odorant
receptors in cultured insect cells and olfactory receptor neurons of
silkmoths using genetic engineering. By applying these technologies,
we aim to develop “sensor cells” for visualizing various odorant
molecules by fluorescence, and a “sensor moth” for finding an odor
source on demand.

linsect antenna-hybrid small drone for efficient
odor source localization

Insect antennae work as excellent sensors for detecting odorant
molecules in the air with high sensitivity, selectivity, and real-time
ability. We developed a small autonomous bio-hybrid drone with a
mounted silkmoth antenna for detecting odorant molecules in the
air and localizing their source. The development of a programmable
and efficient flight platform for odor source localization is advanced
through the combination of silkmoth antennae as excellent odorant
sensors and a highly maneuverable small drone.

(1] PEHBICLDBRMUDEREE
Reconstruction of the insect brain
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Measurement results of a cell-based sensor chip
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The bio-hybrid drone with a mounted silkmoth
antenna for odor source localization.
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Mathematical Physics of Emergent Systems
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Jab absorbing experiment (in collaboration with
JAF) a congested area)
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Pedestrian experiment (pedestrians walk through

lJamology: solution for various jams in the world

Economic losses caused by traffic jam is no less than 12 trillion yen
per year; however, not only vehicles cause jam. Our daily life is
satisfied with full of jams such as delay of trains, congestion in
commuting rush hours, and long queues at service windows.
Furthermore, jams in a broad definition are observed in the Internet,
queue of ants, flow of blood and protein in our body, factories, and
logistics. We study these jams and their solution by “Jamology”,
which is a mathematical scientific approach to jams. We model the
systems by applying mathematics and physics such as stochastic
process and fluid dynamics and understand the mechanism of jams
by analyzing them as phase transitions. We also suggest solutions for
jams and validate their effectiveness by real experiments.

For example, terrible traffic jam occurs by a little deceleration at a
gentle ascent if vehicles are driving with small headway distances.
However, if we approach to the jam slowly, we can delay the growth
of jams. As a result, there is a possibility that small jam about 1km
is completely solved. This solution can be also applied to jams in
production lines in factories. Besides, when many people try to
evacuate from the building at the same time, the exits often get
clogged. It is investigated that setting a suitable obstacle at an
appropriate position prevents the clogging and improve the flow of
people.

Jamology tries to emergently solve jams from the view point of
“more haste, less speed” as in the examples above. We have also
started big data analysis and persevered in studying in order to
contribute our society by our applicative research outcome.

In addition, we have established a joint-venture with several
corporations to promote crowd management and related
cooperation between public and private institutions.

T COEBDILHORT
Jam of stocks in a factory
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Research Associate
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Project Research Associate
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Project Lecturer
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Photon based Advanced Manufacturing Science
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Takahashi Laboratory
http://www.photon.rcast.u-tokyo.ac.jp
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Ultimate optical approach for nano manufacturing world
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Super-resolution inspection of semiconductor
patterns
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Satoru TAKAHASHI, Professor

BPISE  SULAT /EHRL SBAT /1T,
vILAUxA4007 77 KU

Specialized field : Laser-assisted nano-measurement,

Laser-assisted nano-processing and structuring,
Cell-in-micro-factory
E-mail : takahashi@nanolab.t.u-tokyo.ac.jp

BENRMEERTO—-TICLD T/ RBO—IE&E
Simultaneous inspection of nano defects by
autonomous defects detection probe

We conduct research on advanced micro/nano production
technology, which can be applied to the next-generation ultra-
precision manufacturing by focusing on photon energy, which
is the ultimate energy believed to be the root of our life. Especially
we are developing photon based cutting-edge techniques for micro/
nano manufacturing science, such as laser-assisted nano-in-process
measurement, laser-assisted nano-processing and structuring, and a
novel concept about a future micro production system, cell-in-micro-
factory, with which we can product innovative micro/nano functional
devices supporting our future life. In order to realize our target,
not only conventional light energy propagating in free-space but
also localized light energy emerging at near-field region of bulk
material is applied to our research from both a practical viewpoint
as manufacturing techniques and a scientific viewpoint based on
basic physics. Our research involves (a) proposal of new concept not
only about elemental technology but also about a whole production
system, (b) theoretical and experimental analyses unraveling
its characteristics, and (c) experimental verification for practical
realization. Some of our ongoing projects are as follows:
(1) Nano-stereolithography using evanescent light energy.
(2) In-process super-resolution high-sensitive optical
measurement for nano-defects in semiconductor industry.
(3) Laser direct fabrication of three-dimensional microstructures
using photocatalyst nanoparticles.
(4) Study on cell-in-micro-factory based on active control of
localized photon energy as a future micro production system.
(5) Fabrication of complex fundamental structures with advanced
laser processing.

INRYEY bATER LIRS -0
A gingko tree leaf, the University of
Tokyo's symbol, created using
evanescent light
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Photon based Advanced Manufacturing Science
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Research on bio-complexity

by developing biomedical measurement technique and mathematics on dynamical systems
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Development of brain function evaluation

using near-infrared lasers augmented reality
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Specialized field : Nonlinear dynamics, Statistical

physics, Biomedical measurements, Human interface

E-mail : kotani@neuron.t.u-tokyo.ac.jp
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Novel brain-machine interfaces based on

IDevelopment of bio-medical signal processing
for human support systems

Recent advances in experimental and analytical techniques have
revealed that biological systems are precisely organized to do various
functions better than we had imagined. We have been developing
theories for dynamical systems and methods of measurement in
order to elucidate the underlying mechanisms of complex biological
phenomena. We also apply the basic biological findings to a wide
range of fields, including diagnosis, rehabilitation, and human
interfaces. Specifically, we have conducted studies on:
(a) Developing theoretical methods for nonlinear and time-delayed
stochastic systems on complex networks, (b) Understanding the
functions of working memory and recognition using multi-scale brain
models and noninvasive brain measurements, and (c) High-speed
brain-machine interfaces using virtual reality.
The main topics for our research group are as follows:
- Mathematical theory for dynamical systems in biology
- Dynamics of gene-regulatory networks with time-delayed
interactions
- Elucidating information processing in the brain using multi-scale
brain models and noninvasive brain measurements
- Asignal processing method for precisely evaluating blood flow
in the brain
- Robotic ultrasound examinations to prevent lifestyle related
diseases
- A support system for manufacturing workers using noninvasive
evaluation of the autonomic nervous system
- Novel brain-machine interfaces based on augmented reality

HEETI CHEBRATIC S DERRRDER
Mathematical and theoretical biology
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Information Somatics

TBRARZE
Inami Laboratory
https://star.rcast.u-tokyo.ac.jp/
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Understanding and designing the body schema based on human factors and physiology
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Non-contact stethoscope that monitors human

Metalimbs: a Jizai Technology for Acquiring a
Body Schema

In the Information Somatics Lab, our work is built upon a foundation
of psychology, cognitive science, and physics to understand the
mechanisms of the human body from a systems perspective and to
use the insighte we gain to augment its innate sensory, physical, and
intellectual capabilities.

IHuman Augmentation Engineering

Employing VR, XR, robotic, wearable, and telexistence technologies,
we augment human abilities to achieve novel forms of embodiment
(e.g., superhuman, disembodied, transformed, cloned, fused) to
address social issues such as hyperaging.

IExperience Transferral

We aim to provide experiential "supplements" which improve
the quality of everyday life. These supplements are formed and
administered by systems capable of recording, replaying, and
transferring first-person audio-visual-haptic bodily and spatial
experiences. We are working towards applying our work in the
areas of entertainment computing, superhuman sports, and skill
transferral.

IExperience Design

Building on a foundation of psychology and physiology, we design
methods that make use of information technologies to enable the
composition of arbitrary perceptual and emotional experiences by
transforming a user's self perception as well as their perception of
others.

IWireless interaction

We are working towards assisting humans physically and cognitively
in a stress-free manner using wireless technology in the broadest
sense of the word. Our approach is based on wireless transmission of
information, energy, and materials using electromagnetic, acoustic,
and fluid systems, aiming for wirelessization of everything.

MAEROBS 2HDTYA > [Fenestral

Fenestra: a Design Case Study of Domestic
Memorialization and Remembrance

heartbeat through the clothes using terahertz

waves.
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Specialized field : Augmented human,
Virtual reality, Entertainment computing
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Communication Science
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Tanaka-Ishii Laboratory
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Mathematical/Computational Exploration of Social Complex Systems
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Box plots of the Taylor exponents for different kinds of data

We explore the universal properties underlying large scale social

systems through mathematical models derived by computing with
big data obtained from large-scale resources. Using these models,
we explore new ways of engineering to aid human social activities.

BAnalysis of large-scale social systems by
applying complex systems theory

Common scaling properties are known to hold across various large-
scale social systems. Using real, large-scale data, we study the nature

of these properties from the viewpoints such as complexity, degree of
fluctuation, and self-similarity, and construct a mathematical model that
explains them.

IDeep/Machine learning methods for complex
systems

We discuss the potential and limitations of deep learning and other
machine learning techniques with respect to the nature of complex
systems, and we study directions for improvement. Moreover, we
explore unsupervised and semi-supervised methods for state-of-the-
art learning techniques.

IMathematical informatics across language,
financial markets, and communication

We explore common universal properties underlying language,
finance, and communication, through computing with various kinds of
large-scale data, and we apply our understanding of those properties
to engineering across domains. For example, we study financial
market analysis by using blogs and other information sources, and we
simulate information spread on a large-scale communication network.

(2] JWATEFIL (). BBFBETIL(P)ICEYHEERNICERSINIZRIE.
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Taylor's Law results for a time series sample produced by a Markov model (left)
and a state-of the art neural model (middle), and a human text (right)
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Biological Data Science
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Ueda Laboratory
http://www.biods.rcast.u-tokyo.ac.jp/
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Biological Big Data to Knowledge, using Data Science
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IBiological Data Science

With the advancement of sequencing technologies, it has become a
challenging task to process large volumes of data with conventional
methods. In order to extract knowledge from biological big data,
(ex. Multi-omics data) it is necessary to incorporate the latest Data
Science technology, such as cloud computing and machine learning.
We are developing cloud based Single Cell NGS analysis pipeline
using Hadoop/Spark, (cloud computing framework) and developing
the method to identify RNA modifications using deep learning
method.

Our research include following:
(1) Epitranscriptome (RNA modifications) analysis using nanopore
sequencer
(2) Cancer genomics
(3) Proteomics and post translational modification
(4) Single Cell genomics

(1] 7/ R7 Y=o zBUZRNAMEEDIRIT

RNA modification analysis using nanopore sequencer WIUZLORIFE

Development of RNA modification analysis
algorithm using 1D-CNN and one-class
classification method
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Hiroki UEDA, Project Lecturer
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Specialized field : Computational Biology,
Cancer Genomics, Machine Learning

E-mail : ueda@biods.rcast.u-tokyo.ac.jp
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RNA Sequencing and Whole genome sequencing
using Hadoop
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Networked Biophotonics and Microfluidics
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Explore life science beyond human limit by networking optics, microfluidics, genomics & information technologies
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Machine Learning-driven imaging cell sorter
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Specialized field : Optical Imaging, Microfluidics,
Bioengineering, Information Technology,
Technology Networking

E-mail : sadaota@solab.rcast.u-tokyo.ac.jp
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Single objective light sheet p-scopy by APOM

IMachines that think

We ultimately aim at creating a machine that thinks by itself to
discover something crazy with biology, physics and medicine
outlooks. To this goal, we invent new physical tools to probe
biological structures and develop ways of networking biological
measurements using the world’s best technologies. Our applications
of interest span basic science and healthcare-industrial domains.

IBridge biological measurements

With expertise in optics, microfluidics, electronics, chemistry,
genomics, and engineering, we develop integrative systems that
network the biological measurements, leading to interrogation
of complex life systems by exploiting the power of data science
including machine learning.

IBridge biological and physical sciences

Biological systems are often too complex to describe with physics
languages. For example, it has been a challenge to study the effect
of non-molecular causes to biological outcomes. By transforming
the engineering of quantitative biology, we are finding approaches
to this problem and trying to explore the potential of such studies in
healthcare.

IDevelop biophotonics, micro/nanofluidics, and
information technologies

Toward the grand challenges mentioned above and independently,
we actively work on development of novel optical imaging,
functional micro/nanofluidics, and information techniques, and their
integrated modalities.

Along such scientific exploration, new technologies continually
emerge and may spin out to create industrial activities with further
excitement.

N AT OREYIR—Y — L (ANTHER) 4L
Microfluidic liposome formation method
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Specialized field : Cell signaling, Organoid,
Adipocyte Biology, Cell Death

E-mail : kzkhattori@g.ecc.u-tokyo.ac.jp
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Advanced Intelligent System for Recognition in Real-world, Contents Generation and Knowledge Discovery

EHFDSERBEREMB L. TAN—ZEOWKRT—9 L8
NBRIAVE1—T « VTREAELBODIF. RHEFRER, JVFT0Y
ERCAEERURGESERIEY AT LAOBEZEELTVLR
T COHBICYADIEHICHIBEBRLONRT « JRZS0IY
E1—95 14 IV ARz FERL CHREZEDTVET,

11. R

BRIH. WHFE. REFY. F-IVAZVI II-UR
B, WK - HIEHER. RIS, RRBT. FTWR. HenL
i
12. 5338, ER. BE

EvoF—5, JvE1—9EY 3y, BERH - RFR. =R
BRLE, TBHRE. TFE-ISIRE. KBEER. SRSEL
B, B - SRERLE. ERERLE
13. aVFUvER

Big - BEOBASHECRE BN, BRSEN SOERER. A
CHBTREGNEYRT L, REROAEVERORRETBER

JAVE1—9EY3Y, AVE1—9TS5T4TRE
EFE DS

Integration of computer vision, computer
graphics, and machine learning
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Specialized field : Visual Recognition,
Machine Learning, Intelligent Robot

E-mail : harada@mi.t.u-tokyo.ac.jp
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Automatic realistic image generation of unseen

Our goal is to invent advanced intelligent systems for real-world
recognition, contents generation and knowledge discovery by
combining useful but infinite information in the physical space
with a massive amount of data and powerful computational
resources in cyberspace. To tackle this challenging problem, we
utilize all resources in the area of computer science, including the
mathematical basis and robotics.

I1. Mathematical Basis

Information theory, machine learning, deep learning, data mining,
pattern recognition, stochastic/statistical theory, time series analysis,
causality analysis, learning theory, feature extraction

2. Recognition, Understanding, and Thinking

Big data, computer vision, image recognition and retrieval, 3D

vision, behavior recognition, multimodal recognition, emotion

understanding, natural language processing, speech and music
information processing, medical information processing

3. Contents Generation

Sentence generation and summarization of image and video,
image generation from sentences, dialog system, automatic article
generation system

HHEB S ER UIREY AT L
Recognition system via knowledge transfer
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Specialized field : Visual Recognition,
Machine Learning, Feature Extraction

E-mail : mukuta@mi.t.u-tokyo.ac.jp
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Advanced Art Design
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Exploring the Nature-Centered creativity toward an inclusive and sustainable society
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As advocated in the SDGs of the 2030 Agenda, creating and designing
an inclusive society has become extremely important. These
intricate challenges cannot simply be addressed with an optimal and
standardized solution derived from objective analysis; they require
comprehensive reassessment of the relationship between humans,
nature, and science and technology. In this new Laboratory, we

aim to build an interdisciplinary research group comprising world-
leading firms, RCAST researchers, and art design experts active in the
front lines and speedily implement ideas created by the group from
multiple perspectives into society as well as fostering future talents
capable of tackling these social challenges that are becoming more
complex with a sense of balance.

Science and technology have advanced based on the Western
ideology of seeking human-centric solutions through differentiation,
while at the same time bringing about distortions in our social and
natural environments, such as mental and physical stresses and
environmental disruption. At the onset of the new era, Reiwa, we are
expected to explore science and technology based on the oriental
philosophy of respecting the universe, particularly the way of life in
symbiosis with nature and the spirit of harmony perceiving things

in a comprehensive manner that have been cultivated in Japan.

It is important to resolve today’s issues with a sense of balance
between nature and society by newly adopting a “nature-centered”
perspective and drawing on the creativity built on the harmony of
integrated thoughts and ideas from a variety of research fields.

WIFFTTER / PEOBEER RSN PESEH AR SAEHTERR (BEEDS)
Leading art and design practitioners. From left, Ryohei KANZAKI, Setsu ITO, Kaoru KONDQO, Shinobu ITO and Hideki YOSHIMOTO
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Ryohei KANZAKI, Professor Hideki YOSHIMOTO
BFISE | TR, RS Project Associate Professor
Specialized field : Neuroethology,
Biohybrid system
E-mail : kanzaki@rcast.u-tokyo.ac.jp

IJZ37b x T7/09—

Craft x Technology

E-mail : yoshimoto@aad.rcast.u-tokyo.ac.jp

B T VIV IZFUVT

Specialized field : Design Engineering,
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Setsu ITO
Project Professor
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Kaoru KONDO
Project Professor
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Shinobu ITO
Project Associate Professor
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Metabolic Medicine

EHARE
Sakai Laboratory
http://www.mm.rcast.u-tokyo.ac.jp
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Comprehensive analyses of the external cue and epigenomic modulators in browning of fat cells
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(1] PERsiGET 3 [BORVSHBI] ZFECE2RIE
IRDBIFEIC KD
Exploring the therapeutic target for inducing
"Beige" fat cells that burn fat for thermogenesis

mechanism
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Juro SAKAI, Professor
S5 E | XEAHESR
Specialized field : Nutritional
metabolic medicine

E-mail : jmsakai-tky@umin.ac.jp

INew therageutic approaches for Metabolic
syndrome by analyzing Epigenome
and metabolome

Obesity and various metabolic disturbance including type 2 diabetes,
insulin resistance, atherosclerosis and lipid disorders are epidemic
health problem in 21 century. These disorders are also called
“lifestyle diseases” and closely related to the environmental cue as
well as genetic background. Environmental stimuli are recorded on
DNAs and histones as chemical modification such as methylation
and epigenomic changes are closely related to the development
of lifestyle diseases. We are currently trying to reveal alterations
of epigenome by environment and nutritional cue such as cold
exposure or fasting that may lead to the new therapy for lifestyle
disease.

IEpigenome that is transmitted to offspring

It has been known that paternal exposure to cold environmental
temperature prior to reproduction results in offspring exhibiting
greater energy consumption and heat generation. These traits
counteract the deleterious effects of overnutrition, such as obesity
and metabolic syndrome. Using single-cell analyses, we will elucidate
mechanisms of epigenetic memory in the central nervous system-
adipose axis that mediate adaptation to cold. We will identify and
manipulate candidate genes in a cell-type-specific manner in mice.
We will confirm our studies in humans by analyzing relationships
between thermogenic brown adipose tissue activity assessed as
fluorodeoxyglucose-positron emission tomography and paternal
environment.

2] RFYTOARBIES ) WEREN U BAREAN DB BOSFAZIHHAN2ESBREOLTRISBE
Adaptation to Chronic cold stress via stepwise epigenetic

PR DEE & TRILF—RBZERIE T 2
Transgenerational memory of cold

exposure regulates brown adipose tissue
activity and energy metabolism
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Takeshi YONESHIRO

Associate Professor

BRI H | RELER. BEifREYZ
Specialized field : Nutritional
physiology, Adipocyte biology

E-mail : yoneshiro.takeshi@lsbm.org
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Makoto ARAI
Project Research Associate
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Mayumi OKAMOTO-KATSUYAMA
Project Research Associate
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Integrative Nutriomics and Oncology

KEHAZE
Osawa Laboratory
https://www.onc.rcast.u-tokyo.ac.jp
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Understanding cancer biology by comprehensive nutriomics approach to establish novel anti-cancer strategies
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Integrative Nutriomics approach to overcome
cancer
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Tsuyoshi OSAWA, Project Associate Professor
BR9E : ' AREE. YRTLEEF. MBEYS
Specialized field : Cancer Metabolism,

Systems Oncology, Vascular Biology

E-mail : osawa@lsbm.org

(2] ZHIBER— VI TIWEI—FIWHERZ UNILOET
Cell-Cell interaction-Single cell-Organella analysis

lintegration of “nutriomics” and oncology
for the treatment of cancer

Based on the conventional nutritional notion, carbohydrates, lipids
and amino acids were independently considered in cancer. However,
recent researches in cancer metabolism have been dramatically
improved our metabolic knowledge of these disorders due to latest
understanding of cancer metabolism. Indeed, carbohydrates, lipids
and amino acids are inter-connected in the metabolic pathways,
through the several key metabolic molecules such as acetyl-CoA
and ketone body intermediates partly under epigenetic regulation.
Our group reported that hypoxia, nutrient starvation, acidic pH may
induce tumor aggressiveness by epigenetic regulation in cancer
cells. We found that epigenetic and metabolic changes influence
cancer progression in cell-cell interaction, single cell, organelle

level that can be utilizes for the development of novel therapies by
integration of genome, epigenome, transcriptome, proteome,
metabolome analysis.

Our research objectives:

(1) To understand the mechanism of cancer adaptation in
carbohydrate/lipids/amino acids deficiency and apply it to
therapy.

(2) Latest understanding of “nutriomics” and nuclear receptor
medicine for treatment of cancer and metabolic diseases.

(3) Drug discovery based on physics and computational science.

We challenge to develop therapeutics for metastasis and recurrent
advanced cancer through the viewpoint of integrative “multiomics”
approach.

(3] BAEEE- DNARSHDDTEITF
Dynamics of nuclear receptor on DNA
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Youichiro WADA
Professor (concurrent)
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Toshiya TANAKA
Project Professor
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Takefumi YAMASHITA
Project Associate Professor
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Motonobu ANAI
Project Associate Professor
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Sho AKI
Project Research Associate
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Structural Biology

g E
Nishimasu Laboratory

SHRGI O NT 8 - REOBEEKEENIER. T LT, SRR

Understanding of the Structure and Function of Diverse Proteins and Nucleic Acids,

and Development of New Technologies

19VNTE - BEEDFERTEBULINET S
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K. BRI VNITBEOKENFS5 LK HEZEBESHICL, 4
RRERENSEHRL. ZTULTC, HLLT T/ OI—DRFEICORIS
JEWEBRATVE T, THIC FRERINT(CR> TV 23RBS
DERICOREL. ZOBSEEHEDERZEIELTVLET,

[1] CRISPR-CasOmf&&EMia
Crystal structure of CRISPR-Cas9

65
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Hiroshi NISHIMASU, Professor

SMISE | £b2 BEEY=Z

Specialized field : Biochemistry, Structural Biology
E-mail : nisimasu@g.ecc.u-tokyo.ac.jp

(2] CRISPR-Cas12amfE& i
Crystal structure of CRISPR-Cas12a

IStructural and functional elucidation of proteins
and nucleic acids

Proteins and nucleic acids (DNA and RNA) are involved in a wide
variety of biological processes. While ordinary proteins act like
“lock and key” on specific substrates, some proteins associate with
RNAs, which determine the specificity for its target nucleic acids.
For example, the Cas9 protein from the prokaryotic CRISPR-Cas
adaptive immune system associates with a guide RNA and cleaves
a double-stranded DNA that is complementary to the RNA guide.
Thus, CRISPR-Cas9 has been applied to various new technologies,
including genome editing. We have determined the structures of
protein-nucleic acid complexes, such as CRISPR-Cas9 and CRISPR-
Cas12a, and have elucidated their RNA-guided DNA cleavage
mechanisms. In addition, we performed structure-based molecular
engineering to develop new genome-editing technologies. Using
multiple techniques, such as biochemistry, X-ray crystallography,
cryo-electron microscopy, and single-molecule observation, we
elucidate the action mechanisms of diverse proteins and nucleic
acids, understand biological processes at atomic levels, and develop
new useful technologies. Furthermore, we aim to explore novel
enzymes that have not yet been discovered, and to elucidate their
structure and function.

(3] FEHRE
Nishimasu lab
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Genome Science and Medicine

https://www.genome.rcast.u-tokyo.ac.jp/

SRS/ LABERRET &2 BB E U TERRKZHSHICT S

Dissect biomedical phenomena with advanced genomic technologies

RERY =T 5— (NGS) ©7 LA RIfTEDTEN AT Rl =
BWCTEE LIS/ Ly TES /LA bSVRTUTFM—=LRBED
LEREBBEREMG L. EHRER. CUDIHPABREDEREZY
ATLhEULTEBTZILZEIELTVEY ., REBRLIE(FEGH
HEHPEEIT DATRRECHY . BERHFE CERAMASHR
G U REREEY 2T > TLWE T,

IN=vris/Ln

NGSEMTDES FEADT / LERERET D EZTREIC LR
Ufco BPAMBRRDY ) LICBR UCE < DEBELFEREDAELT
DFEE LA AIRIECFONELZDS U, MIBOREL. Bt
EIEDBN B EEZASNE T, EABICEUDELTERIERD
fed. FRAPBRADELGFERZREL. ENAAAZXLD
EIRZEEELTCVET,

15/ LigkeRIEnfzEA

TS/ LESEIE. DNAXFIUEPER MY P EF IV, XF)L
1b78 SR ROFEHERIC £ > TSNS [BiaLLOREHE]
EVZET. TES/ LERE. Bl TR AFRLSOR
VARCE>TIAFIvICEBTHIEN S, JORFUREL
. DNAXF)L{b. 70%F VHBEMFM. 33— RRNAICOLTY
J LRI B DT ZED TOE T,

IFSYRALV—YaF VAR

D AMIEES / LICECEBEFERPIES / LAERIFESMR
[CREEET. PAMBOIDRET B EN S, BRNBHTHE
BEIZER, ZMY—A—&EUTEEINTE Y. NGSZERWEEER
o RS VRIS h— LB IC & - TH =B RIS F DB
ZESHTWNET,

We are working with systems biology and medicine to understand
complex biological systems through a functional genomics approach.
High throughput technology and novel algorithms are required for
collecting, integrating, and visualizing the enormous amount of data
on gene expression, protein expression, and protein interactions
arising in the wake of the Human Genome Project. Alliance with
external academics and industry will be crucial to the success of the
new “systems biology”, that is, understanding biological systems as
more than the sum of their parts.

IPersonal cancer genome

The variety of genetic and epigenetic alterations that accumulate
in cancer genomes cause activation of oncogenes and inactivation
of tumor suppressor genes, leading to cellular transformation.
Next generation sequencing technology has enabled us to

obtain individual genomic information within feasible cost and
time constraints. Since 2008 my group has participated in the
International Cancer Genome Consortium and is studying the
genomic alterations in liver and gastric cancers.

IChromatin regulation

Epigenetic processes are essential for the packaging and
interpretation of the genome, fundamental to normal development
and cell differentiation, and increasingly recognized as being
involved in human disease. Epigenetic mechanisms, which include
histone modification, positioning of histone variants, nucleosome
remodeling, DNA methylation, and non-coding RNAs, are considered
as “cellular memory”. We have applied genomic technologies,

such as ChIP-sequencing and chromatin interaction, to map these
epigenetic marks and high-order structure throughout the genome
and to elucidate how these marks are written and read.

ITranslational research

Functional genomic approaches are applied to identify novel
biomarkers for disease diagnostics and therapeutics.

1] BEESRIELCSIBT 0Vt (2] MREAMEICBIB TS LG
Clonal evolution in glioma progression Epigenome dynamics in cellular differentiation

AR AR SHE =
—VeS = - Y=PU=FZ=0—=
X1 zx =EF ﬁi— Hiroyuki ABURATANI
Genta NAGAE Kenji TATSUNO Senior Research Fellow
Project Associate Professor Project Associate Professor 12 18—  mmens
BH9H : I5 /=7 DNAXFIUL BEFIDE 1 H'AY S LR, Shuicﬁ TSUTSUMI

Specialized field : Epigenomics, DNA
methylation, Translational research
E-mail : nagaeg-tky@umin.ac.jp

BLF/N\RIVGE. BBY/ LAEE Project Associate Professor

Specialized field : Cancer Genome Analysis,
Gene Panel Test, Precision Medicine

E-mail : tatsuno@genome.rcast.u-tokyo.ac.jp
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Barrier-Free

EERE
Fukushima Laboratory
http://www.bfr.jp
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We are researchers with disabilities who conduct studies aiming to make people and society more accessible
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In the Barrier-free Laboratory, Professor Dr. Satoshi Fukushima,

the world's first deafblind university Professor, and mainly other
researchers who themselves have disabilities conduct studies aiming
to make people and society more accessible.

Based on his own experiences as the deafblind, Professor Dr.
Fukushima carries out various research in pursuit of not only the
essence of human communication and the meaning of disability
experiences, but also the ideal support system for disabled people.

Project Researcher Naoyuki Okochi, who is totally blind, has done a
wide variety of research concerning accessibility from the standpoint
of a disabled person, including topics such as assistive technologies
for the deafblind and the blind, barrier-free movie and theater.
Project Researcher Dr. Toshiyuki Uwano, who is physically disabled,
specializes in Area Studies, especially Barrier-Free studies in Asia
region.

Project Researcher Dr. Mami Kodama has conducted practical
research on special education for totally or partially deaf children.
And now, she studies how to support deaf children with other severe
disabilities, and how to support their parents.

Additionally, in collaboration with the Tojisha-Kenkyu Laboratory
headed by Associate Professor Dr. Shin-ichiro Kumagaya (physically
disabled), we are cultivating our partnership with Tojisha-Kenkyusha
specializing in neurodevelopmental disorders and hearing difficulties.
Fukushima laboratory and Kumagaya laboratory are now developing
a globally unparalleled center for disability studies led by researchers
with disabilities.

1] ME<OBESEEEDICHS] B55&LLTEET 3] ERPEREZIEERE WHREICTO)
Prof. Fukushima communicates using Finger
Braille
i Bal 3 o)
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Satoshi FUKUSHIMA, Professor

BRREH  FENNU TP IU—%, BEEF
Specialized field : Interdisciplinary barrier-
free studies, Disability studies

E-mail : fukusima@rcast.u-tokyo.ac.jp

Ryoji HOSHIKA
Associate Professor (concurrent)
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Tojisha-Kenkyu

BRER=
Kumagaya Laboratory
http://touken.org
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Facilitation and verification of Tojisha-Kenkyu through an interdisciplinary approach
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Verifying Tojisha-Kenkyu in collaboration with academic researchers
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Shin-ichiro KUMAGAYA, Associate Professor
BM9E | BRI, HEEWR

Specialized field : Pediatrics, Tojisha-kenkyu
E-mail : kumashin@bfp.rcast.u-tokyo.ac.jp

The Tojisha-Kenkyu Laboratory was established as a place to
conduct various research related to tojisha-kenkyu. The
Tojisha-Kenkyu Lab. has 3 main aims.

(1) Practicing Tojisha-Kenkyu

The first aim is to be a place for the actual practice of tojishakenkyu.

Tojisha-kenkyu gives individuals the opportunity of acquiring the

ability to objectively observe the previous unknown patterns of their
own hardships and problems, giving them relief from those troubles.

It also gives them relief by being able to share the hardships and
problems they had been harboring alone with others. Tojisha-

Kenkyu Laboratory is conducting tojisha-kenkyu groups focusing on

developmental disorders, children, addiction, athletes, and so on.

(2) Verifying Hypotheses from Tojisha-Kenkyu

The second one is the academic verification of tojisha-kenkyu.
Working together with academic researchers from fields such
as cognitive science and robotics, the laboratory analyzes and
verifies personal experiences to ascertain whether the hypotheses

individuals formed through tojisha-kenkyu are true and if they apply

to most people.

(3) Researching Tojisha-Kenkyu

The third is to conduct research on tojisha-kenkyu. The Tojisha-

Kenkyu Laboratory researches topics such as: the effectiveness of
tojisha-kenkyu on different types of individuals; the various styles
of practicing tojisha-kenkyu; the beginning and spread of tojisha-
kenkyu; the existence of any problematic issues in tojisha-kenkyu.

(2] LEEHRODREATT S
Measurement of the eff ectiveness of tojisha-kenkyu
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Project Research Associate
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Project Lecturer
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Inclusive Design Laboratory

https://idl.tk.rcast.u-tokyo.ac.jp/
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Inclusive design of university environment in research and education
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Accommodation in the Lab
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Shigehiro NAMIKI, Associate Professor
BMSH  £9=F

Specialized field : Biology

E-mail : namiki@rcast.u-tokyo.ac.jp

Analysis of laboratory work

JOur research aims to achieve inclusive and
not-exclusive society

No one left behind: making research and educational environment
accessible to people with any kind of abilities. Collaboration

with Associate Professor Shin-ichiro Kumagaya (Tojisha-Kenkyu
Laboratory), Inclusive design laboratory project works on a couple
of research topics: (1) Tojisha-Kenkyu as an approach to provide
research insight from people with disability or difficulty, and (2)
inclusive design of accessible environment for scientific research and
education.

When significant minority are not involved in design process,

the product or service does not always meet the needs of users.
Within this context, the concept of co-production has started to
gain attention in the seventies. Co-production is used in research
activity in academia (Hickey et al., 2018 Nature). Although the
concept becomes generally accepted, the methodology is under
development and participation of users is simply a formality in most
cases.

To handle this methodological difficulty, we work on “Tojisha-
Kenkyu”, which is originated in Japan, as approach to promote
inclusive environment for research and education. We develop a
training program which makes this approach available to Tojisha-
community, university, enterprise, and governmental organization.

We also work on construction of inclusive science education
environment for students and researchers with disabilities in the
university. To achieve this goal, we implement a guideline and design
an accessible laboratory for science education.

3] N—FviL=@m=
Virtual laboratory

T me wEss
Satoshi KUDO
Project Research Associate
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Social Inclusion Systems

IR KARE
KONDO Takeo Laboratory

FU - BECREOHIALZERTIHULLWHR AT LAZEET S

Creating a new societal system for people with difficulties in learning and working

IR DIBEVA VI I — Y D EERRT 3= DHE

FUPEEDH I HEA VI IV—Y TICEZ BEREDOWE SO
I T RNETREOTVETD,

DO-IT Japan(https://doit-japan.org/) Cld. BEPHRIDH D
REBLERE - FEORZEZFOPUFNOBITEZBED. HETEE
TRIANHMOBERZEERELTVWEY, 77 /OYV—FHZEHMIC. &
W7 - PRIRAY—, BILEDREREZT—TYELT, FB%
BUOTEHLTCVWET . BEDH D RELESE - ZEEDR B, EF
B - EREEICKBDICTERRE., A VII—YTHEVATAIC
BT BMAEREDOAREBR>TNET,

AccessReading(https://accessreading.org/) Cld. BEHM
(RERBLFERERE, HRIYZEFHO C DN RERREERENE
HATE27VIIHBHET, BEICHDITLY MNETHERATES
B D)EFEFEL. 2HICEELTVEYT., SHOZKPHERER
EEEL, SEEMZREEEICTPBICEIT 2 HHEH OCIEEEDREHR
[CRET BMBBITHE>TVET, FIZAEMC (https://aemc.jp/)
Tld. SEEMPERBRE. RFLREZHET 2EHRENT T
Y TIWBHERET I ERETZ LT, ABBREERE/NNY T
7y 2B EHEZORRIEDTEH DIFRFEFHEZES 73> TL)
EEP

IDEA(https://ideap.org/) CTld. ERDIRE TEHRREELESR
BEDHDIANCHERTED LD, RUBBESHEEFHH T HIZ Y
AT LDOEECERJBATVET, BHIJ 15D WI1RENS. &
EOBIZTHREER > T CEZTREICT 2BEHEERTET IV
ZREL. BEOEEMOO L, SHBALEDETEZETH
7. SHO BEEPRES I — T EHE THIZICKER - 5T D
RETH>TVET,

JOur research aims to achieve inclusive and not-
exclusive society

We've been conducting the practical research based projects to
enable inclusive learning and working environment.

DO-IT Japan (https://doit-japan.org/) is the program for students
with disabilities to develop their leadership skills to make the society
more diverse through the support of transition for schools and
employment. The program empowers students through the use of
technology, self-advocacy, and self-determination skills. The network
between students with disability, academic-industrial collaboration,
and international corporation has brought the base of the practical
research for inclusive educational environment.

AccessReading (https://accessreading.org/) is the online library
providing accessible digital textbooks (the data which it can be used
with tablets for students with visual disability and learning disability).
With local schools and Board of Education, this project provides

the strategy and the method of teaching to utilize digital textbooks
for students with disabilities. AEMC (https://aemc.jp/) provides
accessible textbook source data to many other organizations in
Japan, which produce accessible textbooks/large print textbooks/
Braille textbooks and conducts research to accelarate the smooth
production of the source data.

IDEA (https://ideap.org/) is the project for people with disability
who have been excluded in the current employment system and
provides opportunities by creating and implementing local inclusive
employment system with the flexible workstyle. This project has
developed ultra-short time work scheme for people with disability
with the employment from 1/4 hours of work per week. This project
has the joint research with the companies and local governments

to improve the productivity of the workplace and the inclusive new
work environment.

1] BENEEREERT ST DO-IT JapanEEF 0TS AICEF > REBERE - F
ESeta)

Regional system model for ultra-short-time work

The group photo of DO-IT Japan students
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Takeo KONDO, Professor

BA9H : VO —YTKE - BFA. XERIT
Specialized field : Inclusive education and
employment, assistive technology

E-mail : kondo@bfp.rcast.u-tokyo.ac.jp
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Kiriko TAKAHASHI, Project Associate Professor
BSH  FBEE. PIYRT(IFT0/09—,
BEAV., 2OOIZN—HILFH 1> STEM
Specialized field : LD, AT, Disability, UDL, STEM
E-mail : kiriko@at.rcast.u-tokyo.ac.jp
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Rule-making Strategies

EHARZE

Tamai Laboratory
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Law and policy making for the intellectual property and economic security

IEER2RE

BEUADEE LTRENBFRICK > TONEDRLZRRET
BLEHOREE. TNERRT BLHOEHEICOVT, Hrzi
HTVET,

(1) EXWBREEH OB &R
R, SEORESELOEBTHBREITRL, &
LRBORRTEHVET. TORBROBNARLEBLETDEED
. DHEOEHEEDHREEIET.

(2) BEEMHICBIIZBHEDER
REEHORRS AL ERTZHOTIN, BAHRICBNT
EENEED 5 EBBAILBERTTY . B> TEBERDIEOH
REHEREURBSUILHOHHRERELFT,

(3) REZHRT ZHhDTHTOER

EPHFOEE HADSE. EHRgEe 0SS, SEES - HE
RBRE, RERSRECEDZRNOTH IO ZE5ICRE
L. SENBIL—LERSLETD.

Iitbig oS > Rl

RHREH R & AR ZEELDHRIC, BNKPHREEH
RAMEEH LT, TS REMHFE LT 22 OB ZEE
L. BANZHERRDLHDREETNET.

Ix0t0RtEE

HHERSICH T OELEFBKIETEDH V. BEEEDOEET
A BHEIREEGE. BRORERIIKESBIFEOENEHE. &
NERHSEYBE. FEEREXRICHITDA/N— 3 Vgl
DIHDHEEDH U FBREICDVNT, HRZEEDHF T,

TS5 bF T4 R
(FREXAON SE75T— 85)

Satellite Office
(Sapia Tower nearby Tokyo Station)

RBANR—R
Conference Space
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Katsuya TAMAI, Professor

BRI H : INHEE - )U—)UIEREES
Specialized field : Intellectual Property
Law and Rule-making Strategies

E-mail : tamai@ip.rcast.u-tokyo.ac.jp

BEconomic Security

(1) Countermeasures against Economic
Espionage

Scientific and technological research is not only the foundation of

a country's economic prosperity, but also the basis of its national

security. Measures to prevent the trade secret theft and economic

espionage are legal issues related to our national interests.

(2) Overseas exchange in SciTech Fields

While the study of science and technology benefits generally human
beings on the Earth, it is a that borders exist between sovereign
states. We will explore ways to preserve and develop the research
environment in our liberal democratic country with strong human
rights protection.

(3) Administrative Processes to Ensure Security

Reviewing current administrative processes related to economic
security, such as national and local procurement, immigration
control, cooperation with intelligence agencies, foreign trade and
foreign exchange, etc., and recommending new reasonable rules.

IRegional Brand Strategy

In collaboration with the Research Institute for Social Systems

of Shinshu University, where Prof. Tamai is an adjunct professor,
we will develop strategies to maintain, develop and enhance the
regional brand value of Karuizawa, addressing specific issues such
as problems including lack of medical resources, education and the
shortage of medical resources, providing opportunities for higher
education, and creating local industry.

lintellectual Property Law

Pursuing research issues such as conditions of injunction against
patent infringement, how calculating damages, the compulsory
license system, the quality control function of trademarks and the
scope of trademark rights, the issue of “orphan works,” and legal
system design to promote innovation in the pharmaceutical industry.

REZR—2Z
Library
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7 143 Sachiko MASUDA
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Toshifumi KOKUBUN
Project Professorr

FRIDEH | RAL2RE
Specialized field : Economic Security
E-mail : kokubun@ip.rcast.u-tokyo.ac.jp
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Takashi KUBOTA

Project Research
Associate
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Science Technology Policy for resolving global issues in 21 century

AfElF. SH. IRILF—RE SEZHH@ELRE. 70—\ We are facing with global and environmental issues.
BEECERLTCRYET, The science and technology progress has become more and more

important in resolving global issues.

CDEIBTO—/NIVIRREDFRICAIF T, BPMORICITE o : .
s B It is important to develop new science and technology policy for
PR CERICIE O TRCHIE T, resolving global issues.
2MHED 7 O—/NIVIRRRED BRI H D LU VR 2R D R
BINEE T,
rERIR

/A

Hisashi DOBASHI, Project Professor

FFIDE | HERMBERD

Specialized field : Study of Science and
Technology Policy

E-mail : hisashi.dobashi@spo.rcast.u-tokyo.ac.jp
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Political Administrative System

WEHARE
Makihara Laboratory
http://park.itc.u-tokyo.ac.jp/makihara/

A—SILER M —Ick>TEEE - (TRIRSEMAT 3

Oral history Political study Public policy administration

1) #=3SW-EAMNV—--OY T MEBGA
EITHEEIRZR. MBBUGBMRBREZPDIC, A VI 1 —EFH
DM ZEIT>TVET, BHEFREEREMOBEERICDVTE
FRPICHAREED TVE T, FREERBIENILAIRDFEEEXN
BICOVWTHHRICEFLTVET,

(2) LEBITEREHA
SEERERDDE T BERADLERNN. SHEEBOTLRIBY
F - THRHEE DT A FUROABHECE DA & LEDORES
LTLET,

(3) BIABUEEAR

BEERLIE DEAIC 81 2 EPADEUELTHE, Mk DREH U
DBCSHHEEICRIT BHIRICERU A TNFT,

(4) SeimRHEBERIZ

B s R, BRANPEHARFET DR — N HIHE,
EUDITREAFABKBOEBBROTRE, D7 —H1 TLIC
ERMICED A TNET,
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Izuru MAKIHARA, Professor

BMSEH : 7—3SILeXhU— BUAZE. THZE
Specialized field : Oral History, Political science,
Public administration

E-mail : contact@pha.rcast.u-tokyo.ac.jp

TR E S AEDYRT L

(1) Oral History Projects and Political History

Analysis of interviews and historical materials, mainly for research
on the functions of the Kantei (the prime minister’s office) and
postwar politics. Research on relationship the Liberal Democratic
Party and the bureaucracy is being prioritized.

(2) Comparative Public Administration

Comparative analysis of the bureaucracy in the developed countries.
Governance system reforms and administrative reforms in those
countries, particularly metropolitan politics in England is the current
research topic.

(3) Judicial Politics

Study of the history of judicial politics in Japan during and after the
Meiji Era. The postwar political function of the Supreme Court is
being researched.

(4) Advanced Public Policy Research

Interdisciplinary research across the natural sciences and social
sciences combining theory and practice. In particular, research on
the reconstruction process after the Great East Japan Earthquake
and the creation of its archive are being prioritized

[NEBs S [KE&<E]]
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Religion and Global Security

HMARERAE
Ikeuchi Laboratory
http://ikeuchisatoshi.com

2 0—-NWHRICHET 5 2R R & (MIEFREE O DXL % 8 T
HEOFEZHRT B3ESH X1 ) T rHAR

Integrated studies of various facets of Security, searching for ways to overcome conflicts
which arise from between the multiple religio-normative systems

JO0-NIUEDERIF. AMEPRETE. BREPER. EBREPE
HERERHEV o, EREREXX CEBRERDE < ZEDH
L. BERZREGSETVD, FFAEBEOGEPHERITDG
EOHFOERMFICETZDOUDD2H2D, CNZLVEEKTO
[O-NbEFaUT ] OBBEELTESR, WLKREER DT
R JO-NbEeFaUT « - REDBOZRETH 2.

I=% - BCABEHREDZDEA

BAPERDT7 AT VT 4T « DIRRICF. KAE LU TREDLA
FAOF—DEEHHKEV, HAEHIRIF2008F108H1 52018
FIRET [A RTLBGEEBEDE] OIMIIARRE UTIORMREIC
RS, [7STDE] OFE® (4 A5—LE] OEREGE.
HIXWTERTZIERZREBEOTEBED SEEBNICRILL. 7
- 1IBEET > T, 2019FICIF/IRISEERZ (20228H'5
EEm) Ay, OV 7ZdRDEURRI—S V7 OMEERICDHH
REE LT,

IROLES ¥kt

2020 (CFZ7O-NIbEF2UT 1« - REDBFHRLERS T,
KGRI RIS R A —F > SR (ROLES) ZBIFR. RANT Y
I97&EUT. NHNDIARE - REEBZLETAH. R
KZ, A7740F—, F7./0V—-&V>rg0-Nbigte+al
TARBEEROBBERR Ui, Ffc. ROLESIE. ¥l - ©&R
& - EREEICEDISEDART - h#BE o lBLE#%L. &
Fa2UT A ARICHIFDIEFRNRMREEO>TND,

1] MRS—LEOER (XEHD)
The Shock of the Islamic State, Tokyo,
Bungeishunju, 2015
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Satoshi IKEUCHI, Professor

BP9E | A XS —LBUEEE, eI,
ERT OU XAHR

Specialized field : Islamic Political Thought,
Middle East Studies, International Terrorism
E-mail : ikeuchi@me.rcast.u-tokyo.ac.jp
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Presenting at the Panel on Cybersecurity at the
Istanbul Security Conferene 2019

Globalization has shaken the building blocks that have underpinned
the modern world, such as human rights and democracy, borders
and peoples, international law and sovereign state systems and
forcing a reconfiguration of many of them. The rise of non-Western
countries and emerging technologies are also transforming the
existing international order. The main mission for our division is to
grasp those process as an issue of "global security" in the broader
sense, and to consider measures to deal with it.

IReligious thought, Ideology, and beyond

Religions thought and ideology remain to be the core of identity

of individuals and groups. It took Prof. Ikeuchi for ten years, from
October 2008 to September 2018 to tackle with this issue as an
associate professor and Pl of the Islamic Political Thought Division

of RCAST. In 2019, Yu Koizumi, Project Research Associate (lecturer
from 2022), joined the team, expanding our research area to include
the Eurasian order.

IThe challenge of ROLES

In 2020, the Division of Religion and Global Security initiated the
establishment of the RCAST Open Laboratory for Emerging Strategies
(ROLES). As a think tank within the University of Tokyo, ROLES is
actively working on the global security-related issues including
religion, geopolitics, ideology, and technology with joined by

various leading researchers and experts. In addition to this, ROLES

is functioning as the international platform for cooperation with the
world’s universities and research institutes for strategy, security, and
international relations.

I\REEMOES [[FE] 07 D]
(RRELR. 2019 FETY MU —SRETH
Yu KOIZUMI, Geopolitics of Russia as "Empire,"
Tokyodo, 2019
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Yu KOIZUMI, Lecturer

BFI5%H : OV 7 £IBYVEDZERE.

027 DBUA & EERER

Specialized field : Security studies on Russia
and post-Soviet countries, Russian Politics and
International Relations

E-mail : koizumi@me.rcast.u-tokyo.ac.jp
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Policy Research on Science and Technology

TTIRHARE
Motohashi Laboratory
http://www.mo.t.u-tokyo.ac.jp

T—IT7FIT 1 TRCEBT/N—2 3 > OFHEBZEINBERN DRE

Data Analytics to Understand Innovation Dynamics and Applications to Science and Technology Policy Making

IV TUREE  FIRNAEE 1/ XN—Y 3 Y ORBEl
IV RAT LDRH

FEEDA /R—Y 3y POLRCBVTREZNAHOEEMH
BEOX>TVFET, FIRE &/ L YA TV RAEERREEDHE
BRITOEAZRELERIE. AL ORT 4 v I RIFEDHE
TRIT7HTIVIMBREEZEL (1 /R—=Y3Y) HEBICERL
TVWET (DA I VAREDREL) . BMRETIIRMR. FFer
T—IRENOBRINICKRRT —IR—-AZHFNT, T4V
AREICAT 2D ZTV. RIZMBERANDERERZ{T>TL
F9, BANGRT—EUTIE.
CHATVREAIR=2 3 VDRBE FUVWKZDRE L ERE
ERERDSB W H

AL EYTF—9 1oTE. TS T4 —LEIRADAE
CHATLVRA I/ R=23DJO—/NILEESE CKE. FESED
&) o U= - REVERLE LB TIOVRT A
DIz

1321 /A=Y 3 VBERDIRE
BRI A/ R—Y 3 VBERDOIIEDE T DU TORIHE =
ToTVET,
- HFRBERTOY 0 SOEBMEICRI T DR
- JIEAEEHIE SRR BERDEIFRICRE 9 2 AR
CHHRTOTV IO MIHT 2R0E). A —T VA T ADIAR

11/ R—2 3 YKRERADI=H D
EvIF—97FUF4TR

A/ N—Y 3 VRROEREN G RITRIF S LT, PR e
BREEORBF -9 BANT. F—IN—XDHE, #&iff L
RORRBEDHRZT>TVET ., FEFBREOBHOBRL
2EANT. HTXBENEASHELEZLSEES (B35, $E
B W IAELRE) T2 TV TECHMN G ET,

IScientification of Economy : Co-evolution of
Science and Innovation and Ecosystem Formation

Scientific foundation becomes more and more important for
industrial innovation process. The genome science has changed its
R&D process substantially and concurrent progress of academic
research and its industrialization (innovation) occurs in Al and
robotics field (scientification of economy). We are conducting
empirical research on science and innovation coevolution, by using
large bibliometric datasets (patents, research articles) and economic
statistics. The results of our analysis are inputted to actual policy
formation in relevant ministries. The concrete research theme
includes
- Co-evolution of science and innovation: New role of university and
policy implications to effective industry collaborations
- Economic analysis of Al/Big Data/loT and platform business
+ Global competition in science innovation (vs. US and China) and
regional innovation ecosysytem (Silcon Valley, Shenzhen)

BEmprical research on science, technology and
innovation policy

- International R&D collaboration
« Interactions of IPR and competition policy
+ Public research funding and open science

IBig Data Analytics for Empirical Innovation
Research

We are also conducting the research on database construction and
new methodologies of technology forecasting, based on bibliometric
information (research articles and patents). Advanced computer
science techniques (such as deep neural network) are used for
natural language processing in multi lingual environment (Chinese,
English, Thai as well as Japanese).

(1] ®=- 5l - EXOHREBEIL—LD—7 FEVOMEA /N—Y 3V TIAVRT LA BT~y Y 7 ERFRET ORI
Framework of science, technology and industry Regional innovation ecosystem in Shenzhen (REHEROBARSELE)
indicator Technology mapping for characterizing university
inventions (natural language process of patent
documents)
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Kazuyuki MOTOHASHI, Professor
BRIEH | RITRERES. 70—/ UUIREHE.
PIPRATRER. SEHE

Specialized field : Technology Management Strategy,
Global Business Strategy. Science and Technology Policy,

Bibliometrics
E-mail : motohashi@tmi.t.u-tokyo.ac.jp
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Bioorganic Chemistry http://park.itc.u-tokyo.ac.jp/okamoto/

KERTZRF (E2EGTEER

r$1$%ﬁ¥;-§§1-] E # - I7 - F (: l/ 7:'_ ﬁ%{ t$ (‘:_ Department oéclliemistrsy ri:ndlBifo':Eechnolo_gy,
Elﬁi*ﬂ?d)?ﬁ\—g\— I/Zﬁﬂ:g."i‘ raduate School of Engineering

Borderless research between organic chemistry and life sciences with “biomacromolecular design” as a keyword

BRIEZDEZAFZEYZF - BLZF - EZ2O0HFAEBHICEA We actively introduce the concepts of organic chemistry to the fields
ULET. £5BERICABVTELRSOFEERT DBELCOEFOED of biology, genetics, and pharmacology. We will understand the role

of individual atoms constituting biomacromolecules in biological
phenomena, and apply this understanding to the design of new

EER L. FICFRERIDERETHTIEN LETD,

(B - MEBOWEEZ(LEZNICERUTCRAIET D&KL >TE drugs.
B EZERSUET, (1) Nucleic Acids: We obtain innovative nucleic acid drugs by
QI VINDE AEZERSY VINTBANTHNREEEE 5T D & understanding and maximizing nucleic acid functions chemically.

- 4 N = allba )2 Al i (2) Proteins: We create novel molecules to control the function of
=& THIBAD T OB 2RI S SRANGD T Al F intracellular molecules by adding artificial functions to synthetic

(3fffife : MRBOIORS—JZTRELTICODDFIRT L% proteins.
BlEUZET, (3) Cells: We create the molecular systems to visualize the crosstalk
between cells.

EE]
Akimitsu OKAMOTO, Professor
BRI9E  £YERIEE. BR(EZE. BREE

Specialized field : Bioorganic Chemistry, Nucleic
Acid Chemistry, Synthetic Chemistry
E-mail : okamoto@chembio.t.u-tokyo.ac.jp

#3DNADEROMEDFHE AR T 2 EEOERDREEEET 5

A glowing DNA detects the target The structure behind the cell
nucleic acid expression. membrane is observed.
kg 5% i
Watanabe Laboratory

MOT (Management of Technology)

/A=Y 3 VESABANME (i, FH1>) ORI, e o ot e
(R, EAOTFIAY NEERT S

Exploring evidence-based management of intellectual property creation, protection, and monetization for innovation

A/ R= 3V ERNRLICETDANMETRI A M i Our laboratory aims to study intellectual property(IP) management
REDBVEIMTICET 2 ANMET R I XY DOEBBESZDPD for innovation strategy, profiting from various organizational
_ AEL = EEpEER . SpsTIHoo _ management resources as well as management of uncertain
[_L (1) #rsts 9b%%m%ﬁﬁ%1n%nﬂﬁn‘ 2) 7 7_\7\9 technology by (1) empirical analysis using statistical data and/or
Ta—. (3) REROBMARTOI I MCBNTHTLICLD questionnaire survey, (2) case study, and (3) project study
U —FEDFET. BRADEEPKGHE. EEEECEEL collaborating with companies, government and international
THEEHBEEZTo>TVET, AETF—<OBIELTIE, e organizations. Current topics are; organizational factors of unused

technology, disempowerment of IP Right, and open proprietary IP
management.

B AHFEINEDADZX L] [EEREECSIT24—7
Y- FOFPSTIIVUAUNRIAY N [HERICSF2FHBDE
EM] B7ETY,
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Toshiya WATANABE, Professor

BRIE : KTRE

Specialized field : Managemet of technology
E-mail : toshiya@tkf.att.ne.jp

(1) aHeEOHRERY hO—2
Co-inventors network of cooperative joint venture
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Energy and Environment

#l ARz
Segawa Laboratory
http://www.dsc.rcast.u-tokyo.ac.jp
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Next -generation photovoltaics with high efficiency

KERE LT LERFER
Department of Multi-Disciplinary Sciences,
Graduate School of Arts and Sciences

PNhNE., AHREHEEIZ MKEEBOAGEEZZ S5NT
WBROTZAAA bRGEHRDOMERZEDTNE T, AUDLR—
TROTAAA SKBEMRT24.4%. XFIVPVEZDLTU—R
OT7ZADA bABENT24.9%DEMPEERBLTVET. 5
IC. E/UYYI6BEIZZEVa—)L (BE1) T20%ZiBA2E
BMEEERLE Ulc, SR, SEIFRBRIMMBIOEELZENS
DOEBYMEICETZMRZRBLC. KEBEHMOSIEREICDRIFT
WEFT. CDRED. eREBEABGEL EFFY bXEBEEL. B
BRENEAGEL (5E2) BREDEFAEDITO>TVET,

(1] )1 TRR LI Zm)E20% =B8R 5
ROTZAAA bABEBZZEI 21—
Perovskite solar cell mini-module
with 20% energy conversion
efficiency developed by Segawa lab.

T VIES
Smart phone charger using energy
-storable solar cells

TINAWNAATH)OD— NH

Chemical Biotechnology

BERENEARBERV AT —

In our laboratory, next-generation high-performance photovoltaics
using organometalhalide perovskite have been developed. We
obtained 24.4% and 24.9% of energy conversion efficiencies using
potassium-doped perovskite and methyl ammonium-free
perovskite, respectively. Furthermore, we achieved more than 20%
of the energy conversion efficiency of the monolithic mini-module
with 6 cells in series (photograph 1). Dye-sensitized solar cells,
quantum dot solar cells, and energy storable solar cells (photograph
2) have also been developed. Various basic and applied researches
on the photoenergyconversion will open the door of sustainable
and carbon neutral society.

261
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Hiroshi SEGAWA, Professor

BMSEH | KBAES. ROT AL bARBRE .
NATUw NKBZEE)

Specialized field : Solar power generation,
Perovskite solar cells, Hybrid solar cells

E-mail : csegawa@mail.ecc.u-tokyo.ac.jp

EHARE
Suga Laboratory
http://www.chem.s.u-tokyo.ac.jp/users/bioorg/index.html
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Pseudo-natural Peptide Therapeutics

AEFBZ R (EFFH
EMERILEHRE
Department of Chemistry,
Graduate School of Science,
Bioorganic Chemistry

HBMRETE. BRIEZOEZ D EEMZEYZICII ANSZ
LIELY. INFTERIEETH > LAFRRBICHKBLTVE
T, Fle. TAIVRET T /OI-DODNSVARVWRRZHIEET
BTLET NRAMDOBVWNAA T T/ OI—&KiMTDFFE. £ UTA
BICEXTOBHBARZLTCVE T, EANRIFRRNBETERICK
WET. (1) FHERXTFRUAY R)FORIEGA, (2) #ERRT
VIZFPUVT, (3) BRAYDD YRy MERRDEL,

(1] RaPIDYRT LTEESNIEHRTF REIZNT V)T BEDXFIBRME
X-ray crystal structures of the complex of target protein with pseudo-
natural peptides generated by the RaPID system

Our laboratory pursues research programs bridging between
chemistry and biology. To conduct a good balance of science and
technology will build new technologies that contribute to the
chemical biology field, covering from basic research to applied
research. The following programs are currently active in our
laboratory: (1) Non-traditional peptide therapeutics, (2) Engineering
the translation system, and (3) Ribosomal synthesis of natural
product-like molecules by the combination of the genetic code
reprogramming and post-translational modifying enzymes.

iz
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Hiroaki SUGA, Professor

BA9H : s AN/ ADOY— EYaikts

Specialized field : Chemical biology. Bioorganic

chemistry

E-mail : hsuga@chem.s.u-tokyo.ac.jp
hsuga@rcast.u-tokyo.ac.jp
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Quantum Information Physics and Engineering

h# (R) HR=E
Yasu Nakamura Laboratory
http://www.qc.rcast.u-tokyo.ac.jp/

EFIRFRNIE D 7= 8 DRSO IEH i

KERT R MIETEER
Department of Applied Physics,
Graduate School of Engineeing

Superconducting circuit technology for quantum information processing

YARETIF. EFIVE1—9—EFIRT D CHDBCEDE
DOMREICIIBATVET ., ZOERABERERDBLEETLE Y b
(F. BLEBEEO S YXIVEGTHSY 3TV IVEGZRANT
BREN, EFERGHOEPEFDONEVIEUMEZMA LT,
EFNHZORBICEADVCERLBETS CEZTREICLET, B
TEEFLEY MPEEQEE. VA7 DRBEHICSIT2E—HFD
ERCEACOENCERZREL. EFRREOERIMT P ERES
AT IC DA B S NE I,

(1] BEEEFCY FEROBER
Superconducting qubits integrated on a substrate

SREME N

Synthetic Biology

DNAMAR>Y NLO—T 1 2 7EYZE

DNA event recording biology

We explore the physics and engineering of superconducting circuits
for quantum computing. Superconducting quantum bits consisting of
Josephson junctions, i.e., tunnel junctions between superconducting
electrodes, enable information processing based on the principles

of quantum mechanics, by using their properties such as quantum
superposition and entanglement. Superconducting qubits and
related circuits have proven to be an excellent tool for single-photon
generation and detection in the microwave domain and thus are
suitable for applications such as quantum information transfer and
highly sensitive quantum sensing.

BiR

thfd (S

Yasunobu Nakamura, Professor

BMI5H : ETIERASE - BoEEFIE
Specialized field : Quantum information science,
superconducting quantum engineering

E-mail : yasunobu@ap.t.u-tokyo.ac.jp

https://yachie-lab.org/

JUF ¢ vy a1d0YE7RZEFETRE
School of Biomedical Engineering,
The University of British Columbia

EERERE. BIBYOEGY AT AFEMGHE~NDIEE
ZTNONHEITDEFADERICL>TZASNTVET, LLR
NS, EMREIDLOIBY AT ADEBZRSNIEEETLN
RBADZENTEF A, NEFHIBORE - BIFKEZA, T,
G. COAXFTHER NS [DNAT—TF] (CERITDLDBTNA
A7 HREICEH L. BYOMEZ R T SRICZDEEDRRSIE
A MU —REERZFTHHT [DNAARY SUD—F V7| £
DFRFEZEIT > TVET,

(1] DNAAMARY KLO—F4 VD
DNA event recording

While early mammalian embryogenesis can be observed at the
single-cell resolution under a microscope, a cell division lineage

of whole-body development is yet to be resolved. The continuous
turnover and response of cells during homeostasis, as well as in
many disorders, also remain unclear. At present, no technology
enables efficient analysis of dynamic changes in molecular profiles
and cellular behaviors in complex biological systems. We are
developing “DNA event recording” technologies, by which high-
resolution molecular and cellular information of individual cells in a
multicellular organism can be progressively stored in cell-embedded
synthetic “DNA tapes.” At the time of observation, such a system
allows the readout of historical molecular and cellular information of
many cells using high-throughput DNA sequencing.

BEHEHR

/NG S

8L 2

Nozomu YACHIE, Visiting Associate Professor
BRINE : WASYOHEYF

Specialized field : Mammalian synthetic biology

E-mail : yachie@synbiol.rcast.u-tokyo.ac.jp
nozomu.yachie@ubc.ca
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High Performance Materials

H EHRE
Inoue Laboratory
http://metall.iis.u-tokyo.ac.jp

ABEZET—IRZORSIC L VIBEMHE O ZRENICALEES

RSN

Institute of Industrial Science

Development of advanced structural materials by combining physical metallurgy and data-driven science

MIEBEDOEDOY DRLBEEFRZZ A DB DOEBELE. 1T
BOHRLRBRZ—XICIHADEEDIC, BEGEUDITBEEDSR
BELZ8LTER - REBMBEOUE CHESIDEMFINTVNE
Fo CBDOMRAETE. BEMHRDORFMERE T DX NI A
7. EROBEZET —IBIAPEZMET DL THSM T L.
ERICRVFHZE T RS ZRAT D ZEELTET,

(1] s RONBBEDE L ES ) A —
JUCENICIER B
In-situ nanoscale analysis of
microstructural evolution in low-
carbon steel steel

5 — 5 72 BRfE U TR R D PSR DENBYZS
{LZFHBICHS T D
Data-driven approach to clarify

IO 0RBS

Macroeconomics

microstructural evolution in low-carbon

Enhancement of strength of structural materials meets the
requirements in many applications, and especially contributes to the
improvement of the resource and energy problem from the body-
in-white weight reduction of automobiles. To enhance deformability
of structural materials without losing strength, our lab aim to
develop a new structural materials with enhanced performance by
characterizing defects, deformation, and fracture in structural metals
and alloys with a help of data-driven material science.

B

HE 5k

Junya INOUE, Professor

BRSE RN MEHERZ. T—SBERlE
Specialized field : Mechanics of Materials,
Physical Metallurgy, Data-driven material science
E-mail : inoue@material.t.u-tokyo.ac.jp

EHEARE
Fukuda Laboratory

http://www.e.u-tokyo.ac.jp/fservice/faculty/fukuda/fukuda-j/fukuda01-j.html

BFRED Y 7 O3 & EFRLLETHR

REF

Graduate School of Economics

Macroeconomic Analysis of the Japanese Economy and its Comparative Studies

YO ORBZESRMOBERN S, HARADERLEINFEZ1T >
TWET, POTELUVVERERZREREUCBARRAEE. 19901
LIkg. RABGRBEEICH>TLEVE Uz, BifvtESINEEN
FMHRDICHIE > TELAE LR ULTOLRVDIE. BERLETOREHT
F. AARTE. BEHARZFIRAEEICHK >TULE >cDD
Z, BREOCBHZNBZABEICERZELETERL. TOBERNY U
T—YaVvEREELCVEY, e, BERDOERMHZDML.
DANZXLZRTNICHSMCLTOET,

(1] BAREORBERXNZL
Mechanism of Secular Stagnation in the Japanese Economy

We implement comparative studies between the Japanese economy
and other advanced countries from perspectives of macroeconomics
and finance. The Japanese economy, which had achieved remarkable
economic growth, have suffered from “secular stagnation” since

the 1990s. It is only in Japan where prices and wages have shown no
significant increases during the past quarter century. In our project,
we explore why the Japanese economy fell into secular stagnation
paying special attention to dynamic aspects of the economy

and derive its policy implications. We also investigate economic
mechanisms of Japanese financial system and derive its empirical
implications.

iz

=l 1BE—

Shin-ichi Fukuda, Professor

B9EH v ORFZE. orl. EREE

Specialized field : Macroeconomics, Money and
Banking, International finance

E-mail : sfukuda@e.u-tokyo.ac.jp
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Renewable Fuel Global Network (RE-Global)

https://www.reglobal.rcast.u-tokyo.ac.jp/

HRCKR(TTRETEIRLF—KRHUEORRZBIET

Realize the world's first renewable hydrogen society

KRERHEBICBNT, COT7U—KREULTIFBIRERDK
FOHFSINTVET, BRICHSIFZ2BEIXRBEANRT VY v )LOF]
) (BRESE. REUEER. EHRM. HEHRORERE) 2&
BT DL BATRED DLRMICAFIRBRKIZ - BHFEOEL
RICKUKREREUVERICHWAT S, [BEITEABOITO—N
Wy hD—T] OEBEIFPUAETT ., REERNATETLTLDK
FEAFEBICIDKRHSERADBRZSIRU DD, A HHEBZIF
Ut & T BARRIGB T RKREETS S Y bOBERIRET & BKAHRA
HDMZED D T ED . REREHETREPIDEEDI DT, &
fe. BIRDMEZZENCERL. BEUEBEDNHRICRIA
NSNBHOERY. BEURERRZEERTIRILF—IRET S
HEVRAT LR (VFUF) ZBREULET. S5IC. FREERND
BIXMHEEARERDBNOBIREABE R TOMEBTTRY
RIXY ORI, BETRRRIORERT VY v)LZE®RT S
TeH DHIEPEER EOFEMEZITNE T,

In the Basic Hydrogen Strategy, CO:-free hydrogen is assumed to

be produced from renewable energy sources. Considering the
restrictions on the potential to introduce renewable energy in Japan
(sunlight hours, installable area, power grid, uneven distribution of
consumption areas, etc.), we believe it is essential to build a ‘global
network of renewable fuels’, in which hydrogen is produced and
imported into Japan using renewable energy sources such as solar
and wind that can be obtained overseas at low cost and in large
quantities. One activity of this Social Cooperation Research Unit is to
proceed with the conceptual design and techno-economic analysis
of large-scale renewable hydrogen production plants, including
photovoltaic power generation, referring to the results of hydrogen
production currently underway both domestically and overseas.

We will also consider the manifold merits of renewable energy that
cannot be assessed by simple monetary value, consider measures
for allowing renewable energy to be accepted by society, and
examine social system scenarios in which renewable fuel provides
the main source of energy. Furthermore, we will investigate regional
renewable energy management in areas with abundant renewable
resources which will serve as bases for exporting renewable energy
to Japan in the future, and identify issues related to systems and
policies for augmenting the production potential of renewable fuels.

1] Z—ANSUPDSABHERS>TIED
Let's bring the Australia's sunshine to Japan

AARERARBPINEIE T TRIVF—VRT I
Target energy system

SRS Cooperation Company/Organization

ENEOSH#R &t BRI VAR ERR ENEOS Corporation Komatsu Ltd.

EFTEE Sawax FRECIEEMASHT Sumitomo Corporation Chiyoda Corporation

FRESTESRSHT —MREEEAN BRBSHS Sumitomo Electric Industries, Ltd.  Nippon Kaiji Kyokai (Class NK)

HEEIMASHT MR BAARE Kansai Electric Power Co. Nippon Shokubai Co., Ltd.

HHEHT7I M) — KISt BIISHERRT ACTREE Hitachi, Ltd.

MREMVIZARNE—ILT 1 VTR BN 1 —> X5 > RMBHF West Holdings Corporation Government of Queensland, Australia
Il IEMm 2 T BEEE 2o RRE B wioezuE
Masakazu SUGIYAMA Tatsuoki KONO Hiromu KUMAGAI

Professor Professor

Project Associate Professor
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Department of Inflammology

http://mol-immu.umin.jp/

S 0;EEE. IMEIICED S FRIBEIEREL.

IBIENERBOHNADTIREBIET

Development of novel therapeutic agents for inflammatory diseases and cancer by targeting self-derived molecules

REEFERDRECEEEMRFICEETIN . 1BMH(E UTaKEE.
HDVFEEDNEIFNHMEERSR. PARBREDE < DREBEDELIC
DIFNBDEEZSNTVET,

IhWfcbEEEZZ T cEBCREMroREI NS Damage
Associated Molecular Pattern(DAMP ; 75 —=> & BIEIEN D)
[CEBU. DAMPsh'sEE. #lH T 2RBInEEHRBEEDEDYICD
WCTARZESD TWVE T, DAMPSIFBARREZ AR Z/EME L URIE
FRITHDEEISNTEZTURD. ZOREEZH. £<DT
ENKBEEATT,

B FRBLEREOERBFRZTLIC., DFEYMFNFEDOER
A =0 ABFTZREL TINFETICTEDONDDAMPsZEE U, =
2. KRB CEETOREM/IIRIBEERICS T 2RI DOVTHE
BBUTEF Ufe, IRFEDNIE. W ADIREEIZEED 2 FTRDAMPS{EE
DFZEEASHICULDDHIEFT, FZNOEZENE UBBERE
PHRERREDRERZED TVET, AR EBELT. BRFLH
ADZERZEELTVET,

(1] P AFTEMBIERSD FIC & B EEE R R IR E D)
Promotion of tumor immune microenvironment by tumor dead cell-derived
molecule

ISR

Boostimmune Inc.

W H/p s
Hideyuki YANAI
Project Associate Professor

Induction of inflammation is essential for maintenance of host
homeostasis. However, chronic or excessive inflammation
exacerbates the pathogenesis of metabolic diseases and cancer. We
are focusing on damage-associated molecular patterns (DAMPs;
also known as Alarmin) released from damaged or dying cells and
studying the relationship between immune responses induced and
regulated by DAMPs and diseases. DAMPs have been reported to
activate innate immune receptors and cause inflammation. Using
molecular biological techniques and advanced omics analysis, we
have identified new DAMPs that are involved in the formation of
the tumor immune microenvironment. We are also working on the
development of nucleic acid type drugs and antibodies targeting
DAMPs. Through these studies, we aim to overcome diabetes and
cancer.

Cooperation Company/Organization

Boostimmune Inc.
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The Suburban Future Design Lab

https://futuredesignsuburb.org

EEFREEICKL3MIMEBMOBENGEME (S

What are methods for the revitalization of suburban residential areas through the collaboration of companies,

governments, academia and citizens?

RE. BPBREATHBEOIMETHIE. RESESHT oI
FHHEICIUBEREZEBIRREINTVDECAHLVN—F. BF
SNTHSHTENRBL. AORBDMPAFE. Bsb. 517X
TANDEERBREEZERICHRLBREENECTVET .. BENIC
(&, ZER - 2L BYPEROMFEEAE, 2227«
EL. DBRECPEERREORL. ShES FERRERCT-E
ADAE. B<BDORBRENETFESNET,

ZTIT. REBHBICHFEIT 2MBHNEBHOBEF EDRILZ. E
BERMESE LR - REEEICI>TITI L ZBIBLET,

BHENICE. BERHSMITHBES. MR/ |[R#RM A
RUR, BR/NENBTHFEe s BREET —ARI T« ITUT &
LT, 2FEEbCmLeg o<y - g8k U7, B
AEBHICH T BHIREBIIE - FCRS A TRIAIVDIRK. 5
IREVER W HEdy - Bl ZER LIS IR S A T A9 A )VDIRELR &%
T—XICHR - REEEZEDDTFECT

(1] oMrEiTOREEE (IBHRLER)
Spatial survey in a suburban residential area

SRS

KFOND ZTEMARH

I VR— LA
MRSHRI A EERD > 9 —
NECY U a—> 3> 1/ N—9#%Hatt

IR FBE =z
Hideki KOIZUMI
Professor

ki EETF HEED
Chikako GOTO
Project Lecturer

Suburban residential areas in metropolitan areas have been

developed for several decades. Now there are various issues related

to population decline, declining birthrate, aging population, and
changes in lifestyles. Specific examples of the issues include the

occurrence of vacant houses and lots, the inadequate maintenance

of buildings and plants, the decline of the community, the
deterioration of traffic and commercial environments, the lack of
facilities and services necessary for elderly care, and the lack of
workplaces.

Therefore, the aim of this research project is to clarify methods for
revitalization suburban residential areas that exist in metropolitan

areas, through various research activities with experimental practices

that are coordinated by companies, governments, academia and
citizens.

MEEWVEZE] DEEDSDRFEERA X —
(EUOR— LA EAIER)

Social experiment image from the viewpoint of “House and Transportation”
(MISAWA HOMES CO., LTD.)

Cooperation Company/Organization

DAIWA HOUSE INDUSTRY CO., LTD.
MISAWA HOMES CO., LTD.

Tokyu Fudosan R&D Center Inc.
NEC Solution Innovators, Ltd.

BRIE ¥ BERH
Yohei FUJIGAKI
Project Research Associate

KR R— HERH
Kenichi YABUKI
Project Research Associate
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Insect Controlled Space Design

http://www.brain.rcast.u-tokyo.ac.jp/

EHOREANZZLABHEICEHEDKTE - WDZHDEHR

Design of insect control spaces based on the elucidation of the olfactory mechanism of insects

BREFEREMENDDDHED. MAEDRESFEEHEZFE ST,
REPOEEYEZRE UREBINMTEZRUET. BRICBITS
{EZ2YBEDRED SITHRIBICVED UK HPHSHICSNDDH
DEITH, REXHAZILADREBICHEDVWTESRHRZHE UEZEE
YA VT RDEMOBFECIEE>TOWE A RIFTREFITIE.
BROBREANZIALEDTFUNIVOSRATZZEICKY, BR
DIREBICHEVICIERITIEFZEELFIT, LT, MASK
(EAG) WT8EBRIC K AU ERIIT S EC. BRDTHE
K UREBICHIEI CEBRER/ BRI ZHERLUF T, WITLT. BR
DREANZALZFRAUEEFOINA A BV Y VIR ZRFE U
FI, DTFEYZNOHRITEZE. VT ITR2ICOIEDZENGT
TO—FICKY. APEBICPILVRSE - ROBE[ET S 1V
TR EZEBBLTVET,

(1] %2 ZOBEBTFYAVORRIVESH
Research concept of insect-controlled space design

ISR
I F D ITEMRBH

fHlE B 2o
Ryohei KANZAKI
Professor

Insects, including pests, use olfactory receptors on their antennae to
detect chemical substances in the environment and exhibit adaptive
behavior according to the surrounding world. While insect behaviors
in response to the detection of some chemical substances are well
studied, we have not yet developed a technology to design a space
in which pest behaviors are controlled based on olfactory input. In
this research group, we will elucidate the olfactory mechanism of
insects from the molecular level to screen chemicals that specifically
activate/inactivate the insects' olfaction. We will then search for
novel inhibitors/repellents that can control pest behavior more
precisely by verifying the effectiveness of the chemicals through
electroantennogram (EAG) recordings and behavioral assays. In
addition, we will develop an innovative bio-sensing technology based
on the insect olfactory mechanism. In this way, we aim to design safe
and secure spaces that are friendly to humans and the environment
through an interdisciplinary approach based on molecular biology,
neuroethology, and sensor engineering.

fAER (EAG) SHRICTEIEIRR

Electroantennogram (EAG) recording and behavioral assay

Cooperation Company/Organization
DAIKIN INDUSTRIES, Ltd.

FLBF B BEERE
Hidefumi MITSUNO
Project Associate Professor
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MobilityZero

https://www.mi.t.u-tokyo.ac.jp/

ANZER - [E - SEZE 2 TEEICBENEEL B3R RIETDORIA

Realization of a future society where people can move freely beyond space, time, and consciousness

AHRBERRIBPATIE. BREMHAERLEZ21— /=< IVE
ROEEUF 4 DEYAZTEOICIER> THEL. ABHZR -
B - BREBA CEEICEBHIEICHRIRRMAEROERICHIF
A /R=IIVEEDFTT, EEUT A DERDERZHDIZH
[C. ZEED#B#LIM (TPP: Tele-Presence Platform) . BEFRIDIB
A (VTM: Virtual Time Machine) . EfOBEEMT (MTM:
Mind Time Machine) D3 DZEARFREABE LTED. BEHRE
F. RABE. MREEE. #H2BPE, N=Fr)LUTUFT 1, XY
N—=REDD BTN BRRREREZTV. RN EL PIEZERE
HORIEZBELFT .

(1] An'ZeRg - 850 - EEERR TEEICBETRS B2 ARURDER
Realization of a future society where people can move freely beyond space,
time, and consciousness

RS
BT Y~

[FH ZEth #E
Tatsuya HARADA
Professor

Bl —E Tt
Kazuma AOYAMA
Project Lecturer

In this research division, we will study the nature of mobility in the
new normal age, and promote innovation toward the realization of a
future society in which humans can move freely across space, time,
and consciousness. In order to make further progress in mobility,
we have set three research and development directions: technology
to transcend space (TPP: Tele-Presence Platform), technology to
transcend time (VTM: Virtual Time Machine), and technology to
transcend consciousness (MTM: Mind Time Machine). We will
conduct cross-disciplinary research and development in the fields of
information science, cognitive science, neuroscience, social science,
virtual reality, and metaverse, aiming to create new research fields
and new industrial fields.

Cooperation Company/Organization
DENSO CORPORATION

B mE w=2mE
Michitaka HIROSE
Emeritus Professor
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Advanced Art Design Laboratory

https://www.aad.rcast.u-tokyo.ac.jp/

SR HEz 2FE VIRRH S OEMAERBICISmD S

Addressing the complicated issues of the modern society by combining various different views

FIRTTORZEMOEE., Kih 7 — STTA U DHFNESHER
My FURILOT — b THA Y DREE. HEZRKRT DEREDE
WO, TOLFBREEERZL. BRTOEMGREICIISEN
WET., CNSOFE/BREF. OEDDMERNSEFTNDERTTT
BRI BT EIFATRETHY . L<DEBZERZHAD [FH] O
IIB5TMEIDTEICEL>T. BHNDENE. [No One Left
Behind] BHROERICAND I ENTEDEZITVET . S
TPEEEDIC, TINSEFNBZTPA TP ZERICEEL. HAIC
BITUCWEFT,

(1] EBRDIDEBBTH VY [RCASTEE|
Scuola di RCAST, one of our bases

By combining various different views from the researchers of science
and technology at RCAST, the world’s top practitioners of art design
from the Advanced Art Design Lab, and the selected members from
the representative companies of Japan, we address the complicated
issues of the modern society. Those issues cannot be solved by a
single sense of values, but will require integrating many different
views under what we call Japanese “Harmony” to realize the world
with “No One Left Behind”. Through collaborations with our partner
companies, we implement ideas quickly and bring them to the real
society.

iEIEHERY Cooperation Company/Organization

HRRHEES T NFEEHEGR AT Shiseido Company, Limited Yamaha Motor Co., Ltd.

EREBEHIRHT MRV I — K SUMITOMO CORPORATION Recruit Holdings Co., Ltd.

V=7 N—THREt BLBGH##H &1t Sony Group Corporation BLBG Co., Ltd.

BAE CERFR AT BAESHART Japan Tobacco Inc. NEC Corporation

Y IHRR ELEHMASH Mazda Motor Corporation Fujitsu Limited

Y N\HREH Yamaha Corporation
g F=E s Bk g pEnE bl ;e 3 Qe C
Ryohei KANZAKI Setsu ITO Kaoru KONDO
Professor Project Professor Project Professor
(P HIE wEes T R s
Shinobu ITO Hideki YOSHIMOTO

Project Associate Professor

Project Associate Professor
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Genome Science and Medicine

https://www.genome.rcast.u-tokyo.ac.jp/

TOER T/ ARREHTZEREE L CERRRZHSHICT S

Dissect biomedical phenomena with advanced genomic technologies

KUY =T 25— (NGS) ©7 LA BTEDITEN TRl Z
BOWCTEE LS /Ay TES /LA bSYRITUTR=LRBED
LEREGBEREZMG L. EHER. CUDITPAREDEEREY
ATLEUVTCIE#I D EZBIELTVET,

1) AT/ LEE (K1)

t MBS SHE S N2 DNAB KURNAZ BV CEREZEN &7
PELCTFEERVELCFRERRBREZRLT IREBEDRAZED
TLFT,

2) & hifile 3 RTTIEERZE AUV Cilila e D#FR  (R2)
EFRRNDRRZEFNCHEVNTHENBRTED LIS, =XRTTHl
BIBER (FILA/AR) ZRVC—MREBTPEES = v I A
72173 T &lc K - CHERSEE BER PHE/M/NRREICH T 2 I0E
SR, JBERTIMDOA D ZXLADBRBAZEBELTVET,

(7 WA T YR&EAT ¢ 2 ERFY)
B ILFATYZAKAT 4 I UDBNICHREEERFIE U TERIL
Nc

] prs/nrazr7q0v7
cancer genome profiling

EERER
PARER A

SHE & Y- 7UY—FTJ0O—
Hiroyuki ABURATANI
Senior Research Fellow

We are working with systems biology and medicine to understand
complex biological systems through a functional genomics approach.
High throughput technology and novel algorithms are required for
collecting, integrating, and visualizing the enormous amount of data
on gene expression, protein expression, and protein interactions.

1) Cancer genomics medicine

Through the mining of driver gene mutations and abnormal gene
expression in DNA and RNA in clinical tumor samples, we are
developing an accurate method to detect the druggable aberrations
for “precision genomic medicine”.

2) Functional analysis using 3D cell culture system

We aim to elucidate the mechanisms of cell-cell interactions,
heterogeneous response to tissue microenvironment, and
therapeutic resistance by performing single cell analysis with spatial
information using three-dimensional cell culture systems (organoids),
which can reproduce in vivo phenomena in vitro as much as possible.

Genome Science and Medicine Laboratory was established as a
social collaboration division in the Department of Genome Science &
Medicine.

=RTTIEERZ BV e BRaEET
single cell analysis using organoid models

Cooperation Company/Organization

Chugai Pharmaceutical Co., Ltd.

KL AR HEERE
Genta NAGAE
Project Associate Professor
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The Next Generation of Energy Distribution System

www.ads.rcast.u-tokyo.ac.jp

SRBIIRILF—F/IES AT LAED /=D DHIEFE DR

Applied Mathematical Methodologies for Promoting Distributed Energy Supply and Demand Systems

AEDFECTRIVF—RBUERTARCTY,, iRt azER
B9 3HCEBETREIRILVF-—DERIMRMEE A, IR
F—EROLFICHIGT DIEDICEHCBRIRILF—T AT LD
HENRBECI. COWRKFITIE. F—ITA TV REHEBETZ
ZINAUIRIF—YRT LABET 2 SF IS RRBOMRICE 8
ATWVET,

DHUDOKRBABRBESHDBEREVNDSBENY AT LDBER
(. TEIFBFREORBRBOINTET 2V AT LANEELTVL
EFREINFT, TOUEHBEDIRIVF—BIEY AT LDER
EXADHBFEORACHIBEATVET ., —RREDIEM(K
B, MBS, EVESOEEL) O8H/\Y — Y OR#ELN 5.
HALEDOIRIF—BIEY AT LAF T, BV BMOMIEFA7ZH
HIBHILZBIELET,

IS HERY
T—=J7IN77/0Y-A%REM

#ZIU IEFN  zux
Masakazu SUGIYAMA
Professor

Energy is essential for the modern society. The spread of renewable
energies is a key factor for achieving a sustainable world. In order
to maximize the value of the diversified energy resources, it is
important and highly required to develop new energy systems.

In this research department, we utilize data science and applied
mathematics to solve a variety of problems related to energy
systems.

The composition of the electric power system, which consists of

a few large power generation facilities and many consumers, is
expected to change to a system in which power generation facilities
of various scales are included. We are working

on the development of mathematical methodologies to support the
operation of such distributed energy supply and demand systems.
Our goal is to develop appropriate methods that can be used for

a variety of power management from optimizing the operation
patterns of the three storage devices (solar cells, fuel cells, and
batteries including EVs) in ordinary households to energy supply and
demand systems for entire cities.

Cooperation Company/Organization

AAKEL Technologies Inc.

it BEE HEERE
Shingo TSUJI
Project Associate Professor
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Smart City: Co-Creating with Citizens

mMEHAIBXTI— T 1

Smart city: Co-Creating with Citizens

Fintf Cld. HMAZHASS. =2UFJUT—FIVYILT « >
THARHEMRABBI Y — MY T « RBICAIT Lt RIS EE
EREVCUE U, HRPOFHNTIIILT T/ 0V —7%ER
UcARY — b YT 4 DEREICHELTVDTRN. BRIEMICLDE
53K DEDERIMREECS IF2EDB L. ZTITEFDS
ALDBVEBREDER. T U TMERHZE Uizt DhDELmE
ENDEBMTHDEZEATVET, 77/ 0V —ZHRERIT NG
AX— b RBREHANTRTDEVNDI DD TIEH TR A FlcEDH
REHHETIIHICALAEPE Y I TF—9% [FEREULT] I
BT Z&ICKY, #H4E (EDHVE) DRFBTHEOERZZEX
TWVITBLOBREBNGEHROBENZEELE T, BEMZET 1 —
IWRELBASE, HICHZRCLTWL, HICHEBTTWLLA
EMDIEILEZDREEVND, AXN—h YT A[CHBITEHI—DOD
oM ZRI E Y,
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=ZBURUS—FRIAVHILT 1 VT HAEH

IR FBE ==
Hideki KOIZUMI
Professor

Research center for advanced science and technology created new
social cooperation program for the citizen-oriented smart cities,
together with Meidensha Corporation and Mitsubishi UFJ research
and consulting Co.Ltd. Although several cities in the world try to
implement the smart city program using the digital technologies,
we believe that its final purpose is to increase the citizen’s quality
of life and their well-being. We don’t strongly think that the smart
city is not solely the implementation of the emerging technologies.
Based on this theory, we contextualize the artificial intelligence and
bigdata as the mean for the realization of the smart city and we aim
at fostering the citizens, who actively think and act for the regional
development. We attempt to do it in Numazu city and together with
them, we explore another possibility for the smart city in terms of its
methodology and practice.

Cooperation Company/Organization

Meidensha Corporation
Mitsubishi UFJ Research and Consulting Co., Ltd.

=1 B8R s
Yuji YOSHIMURA
Project Associate Professor
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Progressive Logistic Science

http://park.itc.u-tokyo.ac.jp/logistics/wp/
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Solve the issues in the modern logistics industry by scientific methods and advanced technologies

FEAODRACHNA., IV TIAT7 VB EPEEANES
WO EHBRIEDOZELICKY . WREXRICSVWTHAFAEIFAE
FINFREBEF>TVE T, THNUTH U, AIPIoTREDITIHRI
MERE LA TV DEBIRBLHPUEBEINTOEITH, %
FUCF T DV > fefeimB 2 M DERN TE 2 BRAMA DR L,
FIEAZTODHEDAELTVET,

BARDOENRYREH 3HDOFMIC K > TERE S NICATFRELBPT
Tld. UAITVRADOYREEBETETIANMOERCEHZEIE
U. B2 F -2, WiEEmRCERBRTHREEi s Z0
IDRRBREDHEERELE T, FIYRNEZDHRALBEBEICEL
T, HEETVU VIPREL. #R2EREOHBRZFEAZRAL
eV 1=y 3 vVOMRETO>TVET, AT, REREDRY
NDO—OWRy AT ADORBICAEIF. VAT ADBEREPHRZS
HBICHDEGIERDERDED TVE T,

(1] SEwBZCwROXRZRD
Advanced technologies create future logistics

ISR

TY RR—=ILTF 1 27 AR
SBSIR—ILT 1 > 7 Attt
Fry S w=an

BABERIZERIT
HREtE/ 7L

FaRg JEe 2o
Katsuhiro NISHINARI
Professor

AN = R
Takahiro EZAKI
Project Lecturer

The shortage of labor is a critical issue in all industries in Japan due
to decreasing population and changes in the social environment,
such as strengthening compliance and work style reform. It is even
more serious in the logistics industry which is more labor-intensive
than other industries. The issue may have a major impact on the
development of economy and industry for the future. Logistics has
been optimized based on human intuition and experiences. The
method is no longer effective in the current social situation, and
application of emerging technologies, such as Al and IoT, is required
to solve the issues and optimize logistics. However, there are few
people who can use the technologies in the industry, and more
education is expected in universities about the application of the
technologies to the logistics industry. At our laboratory, Progressive
Logistics Science, we aim to develop scientific knowledge of students
who can solve issues in logistics by the emerging technologies
and build supply chain based on science. We also study solutions
to various issues in logistics using the emerging technologies and
various mathematical methods.

Furthermore, towards the realization of the next-generation network
logistics, we are developing fundamental theories to enhance the
robustness and efficiency of the system.

FLLWOYRF A IA%Y ND=J=FIYR - 1T EFI
XTRYUR-DIT GHBEEOTVYY R (BB ZHEREL. L£E - YR -8
DHS5WHBIERE—TNICBIEL, BXFR. BE. £ELHREEHETZ L
[CKOTRISND. BBELSNCOIRAT A TR - 2w bD—JDH LVEER
Novel Logistics network : Demand Web Model

Cooperation Company/Organization

Yamato Holdings, Co., Ltd.
SBS Holdings, Co., Ltd.
Suzuyo & Co., Ltd.
Development Bank of Japan
Monoful Inc.

HREE ®EEH
Aolong ZHA
Project Research Associate
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Research on Individually Optimal Learning https://learn-project.com/

(B5& SRV

Research on Individually Optimal Learning

HARDERICHITZ—FHEEF, & BRBEBZEHFHELTWVS, Group oriented education in Japanese schools creates various
ZOBEBEBARATBHEICOVNT., EBHNBHEEEEL THSHI(C problems. We will clarify how to solve the problem through
53 experimental education.

EISHERS Cooperation Company/Organization
MR NUR—LT 12T Nitori Holdings Co., Ltd.

hE Bfg Y—7Ub—F 70— EEHRRES) TR tA3E IR

Kenryu NAKAMURA Hiromi AKAMATSU

Senior Research Fellow (Project Researcher) Project Research Associate
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RCAST Fellow

BHDHE - MEKBEZEICFHABEL. MRICRVWHRZET . K
[FEBHEZTHDAME LT, SEimiROIZE © E B ERE EE) CES
DUFET,

Z EEF
Chieko ASAKAWA
IBMZ z0O—
EAFIRRIE 1R

IBM Fellow
Chief Executive Director, Miraikan

Fyrr EY
Ping CHANG

Texas ASMAZE
Texas A&M University

B E5ET
Mariko FUJII

RRKFPLERIR

UTokyo Emeritus Professor

=8 15
Teruo KISHI

SIS RERI P lTRAR

Science and Technology Advisor to the Minister for Foreign Affairs

x5
Yuan Tseh LEE

hRARREERR

President Emeritus, Academia Sinica, Taiwan

=R A
Tsutomu MIYASAKA

MRSt

Toin University of Yokohama

A0 HaE
Tadatsugu TANIGUCHI

RRAFLEHIR

UTokyo Emeritus Professor

SoumbAtH e RaR
RCAST Adviser
ERDOHE - TREBEEICFHEL. MRICERVARZET . &/

[FEBEDHCIEZ TH DAY E L TR COHBIR O EIEEE
[CEDWET,

REED &
Tohru IFUKUBE

VA 5K
Hikaru KOBAYASHI

RCAST Fellows are involved in the research and international
cooperation activities of RCAST. They are affiliated with
international academic or research institutions and possess
extensive knowledge of research or particularly remarkable
achievements.

NIF4ZRAFT7Z7
Stefania BANDINI

=5 /=E1vhKZE
University of Milano-Bicocca

1-7 FAEY K
David COPE

TV IRZIVTR—IL BEAVIN—HR

Foundation Fellow, Clare Hall, University of Cambridge

ik BIER
Toshiro FUJITA

RERAFZERE

UTokyo Emeritus Professor

VR ZBA

Hideaki KOIZUMI

HRHEIIREr RET7O0—
PEMFEEABARIZ7Z HTFE— RET T 0O— - BB

Emeritus Fellow, Hitachi, Ltd.
Advisor / Distinguished Fellow, The Engineering Academy of Japan

fHE &5

Takashi MIKURIYA

RRAFREHE

YU MU —R—ILF ¢ VT ABKSHERR

UTokyo Emeritus Professor
Director, Member of the Board, Suntory Holdings Limited

A &
Tsutomu TAKEUCHI

ERESPAZRERIR

Keio University, Emeritus Professor

B T
Shang-Ping XIE

AU T A IZFKREZT Y T EFRER

University of California San Diego

RCAST Advisers are involved in joint research and activities at
RCAST. They are affiliated with Japanese academic or research
institutions and possess extensive knowledge of research or
particularly remarkable achievements.

ic] i 4
Kiyoshi NISHIOKA
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Senior Research Fellow
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Hiroyuki ABURATANI

SOENY /) LR ZME U CERRKZASHCT D

Dissect Biomedical Phenomena with Advanced Genomic Technologies

=7 7075 L7 RNAH—

Senior Program Adviser

TEZFICHITZESTORBRER. WHEZTAL. ERFICHITIZTS
OY 10 MARMNERZITNE T,

& BE
Michitaka HIROSE
HY—ERVR

Service VR
RIVAITFUITIZARE
Machine Intelligence

FR fE—

Kenichi KUMA

SRR T — & &SRR & D MBS REAILE : ClimCORE
ClimCORE(JST COI-NEXT)

STIREERIZDE

Climate Science Research

Hajime TANAKA

FEFEY T k5 — - PEILT 7 RYBEOYIEREA~ND
FEFNECSHEEED S OBk

Challenge from mechanical self-organization to elucidate the physical
properties of nonequilibrium soft matter / amorphous material

SRR E

High Performance Materials

Due to their outstanding academic and educational
achievements during their tenure, Senior Research Fellow will
continue to be involved in research activities at RCAST after
their retirement.

hE e
Kenryu NAKAMURA

{ERREEFUHRR
Research on Individually Optimal Learning

Senior Program Adviser bring a wealth of practical experience
and knowledge from industry/academia to their academic
contributions to projects at RCAST.

i@ Fi

Hideki KIDOHSHI
BEAREAROIO—/\ILRy kO—5

A Global Network of Renewable Fuels (RE-Global)

IRIVF—VRTLDE
Energy System

KEFA #s%
Kazutoshi ONOGI

MR T — & & ITRAITIC & 2 BB RHAINLT : ClimCORE
ClimCORE(JST COI-NEXT)
SURKENIA S

Climate Science Research

Eeh B8R
Toshiaki TANAKA

UN\EUF—Y3 VT
Rehabilitaion Engineering
HRERRDE
Tojisya-Kenkyu
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Creating new social systems and values : Cross disciplinary projects

RRKF & - FEBRFESFT7 3170

UTokyo-Research Alliance for Information and Life Sciences (UTokyo-RAILS)

7aE 3hi& 8% XH 8% &2 KiFE 8 HEERR LH BE HEHE
Hiroshi NISHIMASU Sadao OTA Tsuyoshi OSAWA Hiroki UEDA
Professor Associate Professor Project Associate Professor Project Lecturer

MigHRIV E> T IR

Co-Creation Living Lab

INR B BE PR W 2R SRE A SEERR Ll B ERuR

Hideki KOIZUMI lzuru MAKIHARA  Makoto [IDA Atsushi HIYAMA
Professor Professor Project Associate Professor Project Professor

T2INV—=2TF7HAFIF77OILT b

Inclusive Academia Project

AR E—BR HER A Bk HHR &2 1R e

Shinichiro KUMAGAYA Shigehiro NAMIKI Satsuki AYAYA
Associate Professor Associate Professor Project Lecturer

RAFCintARIFEERIERAA — 7> 54K (ROLES)

RCAST Open Laboratory for Emergence Strategies (ROLES)

A B 2R VR % SERD

Satoshi IKEUCHI Yu KOIZUMI
Professor Lecturer

IDEA 7Oz 7 b

IDEA : Inclusive & Diverse Employment with Accommodation

ik HK 22
Takeo KONDO
Professor

DO-IT Japan

Diversity, Opportunities, Internetworking and Technology

W KX 2%
Takeo KONDO
Professor
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Research Projects (Competitive Research Funds)

BEESFHETO 7 b (JST ERATO)

JIZAl Body (JST ERATO)

iR 82 8%

Masahiko INAMI
Professor

BARUT V-7 OREICERT SBEHE (JST RRUEZENESER)

Crowd control adaptive to individual and group attributes (JST Mirai program)

TaRk JEE iR
Katsuhiro NISHINARI
Professor

(L2770t R Z2XEH LT HEHMNCOERES AT LDRFE

=
= =573}
Development of an innovative system for converting CO: into chemical raw materials through electrochemical

processes that contributes to sustainable resource recycling.

WO (S2. SHEBIK

2 1A B fERF # mEERR
Masakazu SUGIYAMA Tsutomu MINEGISHI Shingi YAMAGUCHI
Professor Project Associate Professor Project Research Associate

IR T — 9 & FeumZEilic & 3 Higavt SHEHLS - ClimCORE

ClimCORE: Climate change actions with CO-creation powered by Regional weather information and E-technology

thit i iR EREE SR SRR iR BX BEEmE B3 E URA
Takafumi MIYASAKA Atsushi KITAYAMA
URA

Hisashi NAKAMURA  Makoto [IDA
Professor Project Associate Professor  Project Associate Professor
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Senlor Research Fellow
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Project Lecturer
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Professor
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RCAST Fellow
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Project Lecturer
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RCAST Fellow
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Project Lecturer
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RCAST Fellow
Sl 7 T O—
Visiting Professor
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RCAST Fellow
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Associate Professor
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Project Professor

HHERR

Project Lecturer
YHESREM
Project Associate Professor
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RCAST Fellow
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RCAST Fellow
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Professor
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Professor
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Project Lecturer

FHESRED

Professor
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Professor
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Project Professor
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Associate Professor
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RCAST Adviser
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Project Associate Professor
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Professor
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Professor
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Professor
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Genome Science and Medicine

SILGATIIR & AF14YY 35

Genome Science and Medicine

FILBALIIR & ATFAIY

New Energy

HIRILF— DE

Integrative Nutriomics and Oncology
Za—hNUAZIR - BEF D5
MobilityZero

EEUTF<EO

Computational Materials Science

STEMENZE 25

Tojisha-Kenkyu
HEEHR 9H

Academic-Industrial Joint Laboratory for Renewable Energy

iR SIS TRV +—HR5ThER

New Energy
HIRILF—2E

High Performance Materials

SRR 58

Strategic Planning

EEEE

Progressive Logistics Science

b P S

Mathematical Physics of Emergent Systems
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Macroeconomics

YIORES
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Co-Creative Community Planning, Design, and Managementent

HEIFEIKY 25
The Suburban Future Design Lab
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Machine Intelligence
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MobilityZero
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Life Cycle Engineering
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Information Somatics

BFERE 25

Barrier-Free

NUFZTU— S8

Academic-Industrial Joint Laboratory for Renewable Energy
FifE ESEIEH T IV —TRITIEES

Religion and Global Security

20-NIbtEFaUT+ - RE D5

Information Somatics

BFERE 25

High Performance Materials

R D EF
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Professor
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RCAST Fellow
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RCAST Adviser
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RCAST Fellow
SelmtR 7 T O—

Professor

E2¢1d

Lecturer
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Project Professor
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Associate Professor
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Associate Professor
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RCAST Fellow
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Theoretlcal Chemistry
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Advanced Art Design
Finr—hFHALY S5
Advanced Art Design Laboratory
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Advanced Art Design
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FRP— T
Micro Device Engineering
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Intelllgent Cooperative Systems
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Advanced Art Design
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Co-Creative Community Planning, Design, and Management
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Genome Science and Medicine
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The Suburban Future Design Lab
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Social Inclusion Systems
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Hydrogen Energy
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Renewable Fuel Global Network (RE-Global)
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Global Climate Dynamics
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Photon based Advanced Manufacturing Science
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Academic-Industrial Joint Laboratory for Renewable Energy
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Renewable Fuel Global Network (RE Global)
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Political Administrative System
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