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Researches on photonic nanostructures, bio-MEMS, and related subjects towards innovative device technologies
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Mechanical System) i TFT (Thin Film Transistor) #ffi%
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Semiconductor Photonic Crystals
concept of topology
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Satoshi IWAMTO, Professor

BPINEH BF /J7 hZOR,
NROVAIVERETF

Specialized field : Quantum Nanophotonics,
Topological Wave Engineering

E-mail : iwamoto@iis.u-tokyo.ac.jp
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Control of light and elastic wave based on the

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.

lintegrated sensors array for biological
material investigation

Development of micro-sensors for bio-medical instruments is a hot
topic nowadays to push forward the limits of disease investigation.
We are developing novel bio-electronics systems based on the
MEMS (Micro Electro Mechanical System) and the TFT (Thin Film
Transistor) technologies, for two areas of application. 1) Investigation
on living electrogenic (neuromuscular or heart) cell tissue cultivated
on the surface of electronics, to model and study intractable disease,
such as ALS (Amyotrophic Lateral Scleosis). 2) Development of array
bio-sensors to propose DNA-chip or protein-chip like devices with an
electrical label-free measurement approach.

(3] NAF AT« DIVFEREE ST LA
Integrated sensor array device for bio-medical
applications
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Agnés TIXIER-MITA, Associate Professor

BSMSEH : S/ XN OZTIZ. NAAMEMS
Specialized field : Nanomechatronics, Bio MEMS
E-mail : agnes@iis.u-tokyo.ac.jp

http://toshi.iis.u-tokyo.ac.jp/toshilab/?
Members/Agnes%20Tixier-Mita



ST HBMETY HE
LERERAEEE Quantum Information Physics and Engineering

th# « FERARE
Nakamura - Usami Laboratory
http://www.qc.rcast.u-tokyo.ac.jp

S7EIEH - STIEHRRY N7 -7 0ORKRICEITT
EFPOEERMEE— K 2BE—8F LN THIHT S

Manipulate single quanta of collective excitations in solids

towards realizations of quantum computers and quantum information networks
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Superconducting quantum bit
inside a superconducting cavity
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Yasunobu NAKAMURA, Professor
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g

Specialized field : Quantum
information science, Condensed
matter physics, Superconductivity
E-mail :
yasunobu@qc.rcast.u-tokyo.ac.jp
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Ferromagnetic single-crystalline sphere
for single magnon manipulation

IControlling quantum dynamics
in the millimeter world

Quantum mechanics is one of the most fundamental theories

in the modern physics and is believed to describe everything

from microscopic to macroscopic. On the other hand, we never
experience superposition of states, a basic principle in quantum
mechanics, in our daily life. However, it has recently been
demonstrated that quantum superposition states can be realized
not only in microscopic objects such as atoms but also in millimeter-
scale devices if they are properly prepared, which has stimulated the
ideas for novel information processing technologies. Our research
focuses on quantum control of collective excitation modes in solids,
such as electromagnetic excitation in superconducting circuits, spin
excitation in ferromagnets, and phonon excitation in crystals. We
also aim at its applications to quantum information science.

ITransfer quantum states between optical
and microwave signals

Superconducting quantum bits realized in superconducting circuits
process information while interacting with microwave photons.

On the other hand, optical fiber communications for remote
quantum information transfer exploit infrared photons. Energies

of microwave and infrared photons differ from each other by four-
orders of magnitude, which makes interfacing quantum information
challenging. Our research targets are to develop technologies for
the goal as well as for quantum computing based on collective
excitations in solids. With that, we hope to extend the framework of
quantum information science.

B— D VEIEDTH DFRIRBRT
Oscillating membrane device
for single phonon manipulation
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$1ZEE ﬁ - Yutaka TABUCHI
— Research Associate
Koji USAMI, Associate Professor
BrISH : BEr AR REHE o%
Maria FUWA

Specialized field : Quantum optics

E-mail :
usami@qc.rcast.u-tokyo.ac.jp

Research Associate
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Exploring mechanisms of proteins based on theoretical molecular chemistry to present a new strategy

for molecular design and bioengineering

IZEEOREICEEDITENBX vy E— V%
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(1) MERIBBOEC BT ZAHETO b BEEES
Proton transfer pathways in the water-oxidizing
enzyme photosystem Il
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Hiroshi ISHIKITA, Professor

5M5E : £YYE. BRLY. E08.
KGR, BFEE. 7O~
Specialized field : Biophysics, Theoretical
chemistry, Protein, Photosynthesis,
Electron transfer, Proton transfer

E-mail : hiro@appchem.t.u-tokyo.ac.jp

KEBSEEET I 7R VPOKF v RILOREE
Structure of the water channel in aquaporin

JUnderstanding 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

(3] FREDAVN—
(EEENRREEDESAETADTA 1)
All members of our laboratory have wonderful
personalities
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Keisuke SAITO, Associate Professor
BMI9E : &Y - L2YE. KER.
BF - SO - fiEeIxRILF—EEF)
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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Tomoyasu NOJI
Research Associate
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Hiroyuki TAMURA
Project Associate Professor
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Develop high-performance photonic devices using compound semiconductors

N-Vig(E &L BFERVESEIEEETIRT NS R
GaAsPINPO K S RIN-VIR(EEGYFEERK(E. BRNS VI XIP
HHTAF— R, FEE D —REDSHEREEEERT /N A 2D ¥
EUTIELFBEINTVEY, fhfeblE. COI-VIRIEEY+HERLK%E
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IZEB/N\S 4 RROTZAh4 PRI EFZERW
EMEETF v IFNAR
CH3NH3PhLBICREREINDRE/NTA RROT A DA MIEIFFE >
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WRIEICIFADPDEBIGDNGE, BANBFRIENFEAEDN DT
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EHEMHEGREDMEICEIBATVET,

(1] PEREICAVBHFRICIFY—EE
Molecular beam epitaxy apparatus
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Takashi KONDO, Professor

BRI9H : JHRPLE. FERTIEIF Y vILAR.
ROTADA hARZE

Specialized field : Nonlinear optics, Semiconductor

epitaxial growth, Perovskite solar cells
E-mail : tkondo@castle.t.u-tokyo.ac.jp

FIRZERERGaAs/ AlGaAS R ERT /N 2
GaAs/AlGaAs wavelength conversion device

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

I1I-V compound semiconductors are widely used in high-performance
devices such as high-speed transistors, LEDs, and laser diodes. We
have been working on semiconductor-based wavelength-conversion
devices utilizing optical nonlinearities of these materials. Superior
material properties of IlI-V semiconductors are expected to lead

to wider wavelength ranges, higher performances, and higher
efficiencies, compared to conventional devices based on oxide
dielectrics. We are developing high-performance wavelength-
conversion devices using a novel crystal growth technique, sublattice
reversal epitaxy, we have developed for fabricating nonlinear optical
devices, with applications to high-speed optical signal processing
and chemical analysis chips in our mind.

IMetal-halide perovskite semiconductors and their
application to high-performance photonic devices

Metal-halide perovskite-type materials such as CHsNHsPbls are of a
new compound semiconductor family. Recently, it has been revealed
that these materials are promising for solar-cell applications. The
perovskite solar cells were discovered by Japanese researchers.
However, fundamental properties of these materials are not
clearly understood in terms of their remarkable performances in
solar cell applications. Moreover, further improvements of device
performances are still deadly needed. As a pioneer of perovskite-
semiconductor study, we are now studying fundamental properties
of these materials. We are studying novel crystal growth and
composition/conduction control techniques of metal-halide
perovskite semiconductors in order to realize innovative photonic
devices.

ROT2AAA MEEHRONT OEE
Hetero structure of perovskite semiconductor

A 8 IR
Satoshi UCHIDA
Project Professor
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Youhei NUMATA
Project Lecturer
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Tomonori MATSUSHITA
Project Leturer
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Innovative R&D on next-generation high-efficiency solar cells and low-cost production technologies

IREDOYVIVKBE LD 2 EU EOIRIVF-FiR
WFzBIE T RHIENEXZE hDOHFFHERE
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(1) EFRY POBSTAEGFEFBRZAWVT. IRAUSED 2 RS
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HBEABAORONZERRICITD I ET. KBXEIRILF—DF
A EZZHFET,

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 IlI-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.

(1] 8F R~y MPRINY REKISES ELOYEIC & RS LT @I A RR &t NAT'Uw RCPV-TEV 2—)b
Quantum dot intermediate band solar cell Thin-film solar cells by developed with Hybrid CPV-T module

ELO technique

EVeid
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Yoshitaka OKADA, Professor

FMSE | AERXKGEL, FEFEERER.

ELO - BEEXRIZE

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
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Nazmul AHSAN
Project Associate Professor
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Naoya MIYASHITA
Project Lecturer
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Ryo TAMAKI
Research Associate
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Understanding formation and variability of the climate system and extreme weather through big data analysis and

diversified numerical simulations

IXS&8EDEEERD SRIRTE EHHREL
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RHAZEICEEUTWVWDDTI, £2TC. HRICKETLKFEUSDE
EIROCTUEROREZEDZFER(CIE,. HECERLE SBICBAREE &
FOFRIOTREM DB % FDH D EHARAI RN T, TN EHHAEKE
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[1] 2010588 IcBACEBIREE
BHIES LI LZDF - BREDRS
Wavy pressure anomalies caused
a heat wave to Japan in August 2010
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Hisashi NAKAMURA, Professor

B9 ¢ [UIREENFE. AUBFIEEIER.
EBRIRDNE

Specialized field : Dynamics for climate variability
and extreme weather, air-sea interaction

E-mail : hisashi@atmos.rcast.u-tokyo.ac.jp

BROATY DBRITH > OERBATBHEEIER
Active air-sea interaction along Kuroshio and Gulf Stream

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

Earth’s atmosphere and ocean interact mutually to form the climate
system and make it vary. Natural variability of the system arising from
its internal chaotic processes is superimposed on long-term climate
change in responding to external forcing typified by anthropogenic
increase of greenhouse gasses. We study both the natural variability
and climate change, which is thus necessary for deepening our
understanding of extreme weather events and future climate change
both exerting significant impacts on our society.

We utilize observational data of the climate system. History of the
evolving climatic state is recorded as global three-dimensional
distributions of atmospheric variables such as winds, temperature,
humidity, precipitation and cloudiness, and of ocean currents,
water temperature, salinity, ice/snow cover and heat and moisture
exchange between the atmosphere and ocean as well. Thus we
have to handle the “big data”. Numerical simulations with ocean/
atmosphere models are necessary not only for future projection

of the climate system but also for deepening our understanding

of complex interactive processes in the climate system. Ensemble
simulations with a large number of model time integrations with
slightly modified initial conditions under the particular boundary
conditions and/or external forcing are highly effective in clarifying
mixed causality behind the climate variability and extreme weather
events and assessing their predictability. We utilize the outputs of
those simulations as “big data” for “virtual Earth”.

We explore mechanisms and predictability of various phenomena
occurring in our climate system with various spatiotemporal scales,
by applying statistical analyses and theoretical diagnoses and by
performing purpose-oriented diversified numerical simulations.

EBRESD T VT (LB S TR
Arctic sea ice reduction cools Asia in winter
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Research Associate
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Project Research Associate
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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

IDevelopment of sustainable urban water
systems

Our research field is urban water systems and water treatment
technologies for sustainable safe drinking water supply. Among
them, membrane filtration technology, which enables to produce
safe drinking water from surface waters or even from sea waters, is
major focus of our group. Recently, application to the potable reuse
of wastewater has attracted great attention and securing treated
water safety is one of the issues. Our research focus is, then, to
develop the proper water treatment technologies for sustainable
safe water supply.

Copyright©2012 Tokyu Corporation All Rights Reserved.
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Design and Management Living Approach
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Rebirth of Suburban Area with Community
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Water fetching in off-grid area in Ziniaré,
Burkina Faso
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Renewable energy system by interdisciplinary approach between electronics and chemistry
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“Solar-fuel” energy system
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Specialized field : High-efficiency photovoltaic,
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process, Energy conversion
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High-efficiency epitaxial solar cells
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Project Associate Professor
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Project Lecturer
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Research Associate

IHigh-efficiency photovoltaic and chemical
energy storage

Solar energy can take a majority of energy supply in our society if
we can realize an energy system in which solar energy is stored in
chemical substances in the regions with high irradiance and they
are transported to the region of large energy demand. For such

a system, it is promising to combine high efficiency photovoltaic
(PV) power generation and electrochemical reactions to produce
solar fuel, which is capable of long-term storage and transport. Our
objective is to develop high efficiency PV cells and electrochemical
reactors which are included in the system to produce “solar fuel.”

The core competence is semiconductor nano-crystals. PV can be
twice as efficient as conventional technology by implementing the
epitaxial nanostructures of compound semiconductor crystals into
the modules with sunlight concentration. Our laboratory develops all
the relevant technologies from the growth of nano-crystals to system
evaluation. Semiconductor crystals are also important as the active
sites of electrochemical reactions. Learning from photosynthesis

in natural leaves is important in order to boost an efficiency of
electrochemical water splitting and the active sites in leaves are
composed of metal oxides, a kind of semiconductor. We aim at high-
efficiency production of “solar fuel” by implementing an essential
mechanism of natural photosynthesis into artificial crystals. The

key exists at the interface between a semiconductor and a solution.
Trials are continued to obtain a guiding principle for controlling
electrochemical reactions through an interdisciplinary approach
between semiconductor physics and electrochemistry.

Furthermore, system integration is our important target including the
construction of circuit systems to manage the efficiency-maximum
operation point of each element and the backcasting approach to
extract the key issues of elements from the performance of an entire
system.

(3] BEBSERE YO R ERMEE
Metal-organic vapor-phase epitaxy
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Hassanet SODABANLU
Project Research Associate
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Exploring mechanisms of global linkages in climate variability to identify a key for climate prediction
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An East Asia-Indian Ocean remote climate linkage

in summer a climate model
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Yu KOSAKA, Associate Professor
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Specialized field : Climate change, Abnormal
and extreme weather, Climate simulation
E-mail : ykosaka@atmos.rcast.u-tokyo.ac.jp

L2HFPYUTEEEOTBEETFIVIC L ZHE
Reproducing past surface global temperature with

ITeleconnections link remote climate variations
over the Earth

A regional disturbance in the atmosphere is transmitted to remote
regions through changes in atmospheric circulation, a phenomenon
called “teleconnection”. It is excited through feedback processes that
often involve ocean-atmosphere interactions, and induces another
feedback in remote regions, sometimes leading to extreme weather.
Ocean variability evolves slowly compared to the atmosphere and
influences climate worldwide for seasons to even 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 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

IRIE(LZ 1 5F (B BRS BT FES)
Pacific variability counteracted surface global
warming for 15 years
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Research and development of next-generation photovoltaic devices for a low-carbon society
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Colloidal quantum dot-based solar cells
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Takeru BESSHO, Project Lecturer
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Specialized field : Opto-electronics
devices, Printed electronics
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Takaya KUBO, Project Professor
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Specialized field : Solar power
generation, Ultra-high efficiency solar
cells, Modulation spectroscopy

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

BESE/\S A RROTZAA MABS
Organometal halide perovskite solar cells

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.

AFEEYZaL—Y3Y
Computational simulation of molecular structure
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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 system
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(2] BRRERTO—R—LENHEBY XTI
Natural symbiotic blow-hole wave power generation

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

(3] BHEBRY— b X YT FRITHRER
Wind power SMART MAINTENANCE technology
research and development
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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
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BRIBERN S D/IREIRTTIAR & REFAENUEBEZ

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.

B UFBIC LB ATHET L X~ U ORERA
Anomaly detection for artificial satellite
telemetry by unsupervised learning

spacecraft poses from image sequence
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Specialized field : Artificial intelligence, machine learning,
aerospace engineering, prognostics, health monitoring
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Cutting Edge Laser Technology and Photonic Devices for Communications,
Precision Measurements, Bio-Medical and Industrial Applications

17 /h—RVIC&LBFHLLL—Y « XFNAR

A—ARYF /Fa—TCND)PITS T VDELSIBST /S H—RY
MRISERRESN - X2OEEER >TLET., RLRFINSD
MREEBVEHLLL—Y - %7NA 2 &SRR EED T
WET, BICH/ A—RY OB OB o sk EF A Ul 28
E— REHEAMICE D01 psDEREIFHDE/INIVRAK T 7 A4 NU—1F
OEHEREATNA X EZERIRUE U,

ISFCE&EZT(LTEBL—Y Dt - ERGH

TILEDALENPYU DI LA(TMEORLFEZRILIEAT 7 AN
PERBEFFICKDHT7A N U—FDERAIGAZEEDTNE T,
REALTVBDIE. 100nmE ECcezgR UBBREEEkHZT
R CEDBBRLFTHERIBN T 7ANU—T T, AHED
FMTBEGEZHT (OCT)NDISBZED TVNE T, Fle. TNFETE
WA UD S TEPRNBERQ~5umHK T 7 AN —FDEBES N
AZEDTNET,

IS8 RTTEAI TS v N T 4+ —LDRHE
OV 1 —9IREEEZITHS UEEEAEYDIXRTETY VT
CRSMOIMED &L SBLBEIFEIRTH —ERE [A VI~
U—4.0] NBATDZECBWVWT, BFEMIRTLU—YAF v (&
BEQRRIZRCUE T, BCIEINETHAPBE CRERBIEINT
RO - UBZEERERAARNICKEHRATSET. &
EBRR3xITeHAlEmZelH U TWE T,

(1) CNTIC&BWHRBRIND T T L M T 7 A N—H
World-Smallest CNT-based Femtosecond

Fiber Laser Acquisition Images
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Swept-Source OCT system and High-speed

JAdvanced 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.

JFast 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.

3RFTL—YRF v F YT L ERISIRITTEIE
3D Laser Scanner system and Acquisition 3D Image
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Reconstruction, understanding, and application of highly evolved sensory function, brain mechanisms,

and behavioral strategies of insects
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(1) 7 TOEVRENENMT B A3 Bombyx mori)
Pheromone-searching behavior of an adult
male silkmoth (Bombyx mori)
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DI EFHEIC &L B BRMDFEE
Reconstruction of the insect brain

Understanding the mechanisms of information processing in brains is
one of the major challenges in biology and is predestined to initiate
significant breakthroughs in engineering. We aim at understanding
the principles of operation of insect brains by reconstructing

neural circuits from their basic units, single identified neurons and
interpreting neural activity in relation to its relevance for internal
and behavioral states. Furthermore, we have been developing novel
olfactory sensors using insect olfactory receptors employing genetic
engineering. The study of insects is thus predestined to lead to
significant breakthroughs in neuroscience and engineering.

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 K/post-K supercomputer
for model simulation and this allows us to replay activities in insect
brains in real time.

IDevelopment of odor biosensors and odor-source
searching robots 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
silkkmoths using genetic engineering. By applying these technologies,
we aim to develop a “sensor cells” for visualizing various odorant
molecules as fluorescence, and a “sensor moth” for finding an
odor source on demand. We also investigate and develop bio-
hybrid robots that combine insects or insect antennas and robot
parts for understanding insect adaptive behavior. Moreover, we
are developing drone system with insect antennas based on the
electroantennogram (EAG) technique.

BEAFREV YT v FICRBEVETE
Measurement results of a cell-based sensor chip
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Jamology

Mathematical Physics of Emergent Systems
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(1] #HImNER JAFEDHEIEER)
Jab absorbing experiment (in collaboration with JAF)

MDD ESHTT 5 ADER
Pedestrian experiment (pedestrians walk

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 COEBDHEOHTF
Jam of stocks in a factory

through a congested area)

24

i) AT

Katsuhiro NISHINARI, Professor

BPI5E | HIEYEZ. THE

Specialized field : Mathematical physics, Jamology

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

i Kt wsus
Daichi YANAGISAWA
Associate professor

S BB e
Kenichiro SHIMURA
Project Lecturer

TIVIT7—ZT39F1F
Claudio FELICIANI
Project Research Associate

HER wEmm

Hisashi MURAKAMI
Project Research Associate

BH T wEvn
Sakurako TANIDA
Project Research Associate

T



ERASLERRENY Photon based Advanced Manufacturing Science

SiEtRAZE
Takahashi Laboratory
http://www.photon.rcast.u-tokyo.ac.jp

7/ REHFORREB/ELT L OTIEEEZIEKRT S

Ultimate optical approach for nano manufacturing world
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Super-resolution inspection of semiconductor patterns
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BENRMERRTO—TIC &2 T/ REO—ERE
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.

(3] INRVEY MATER LIRS —7
A gingko tree leaf, the University of
Tokyo's symbol, created using
evanescent light
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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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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
- A signal 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

BIRET )L & BIBFINIC L D ESRR DR
Mathematical and theoretical biology
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Understanding and designing the body schema based on human factors and physiology
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Metalimbs: a Jizai Technology for

Acquiring a Body Schema the Elderly
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GBER: Matching Platform for Enhancing Social Participation of

Researches on “Information Somatics” is about supporting and
augmenting innate functions of human such as sensory, motility,
and intelligent processing. We investigate the mechanism of human
body based on physiological, cognitive, and physical knowledge.
We propose “JIZAl” technology that enables humans to manipulate
their bodies freely with “Human-Computer Integrated” systems
enhancing human I/0 and using alternative instruments or systems
as if controlling their own bodies.

LJ1ZAl Technology

“Human-Computer Integrated” systems need to recognize humans’
intentions and give proper feedback to their bodies. We enhance
human I/0 by integrating sensing technologies; perception and
prediction technologies (e.g., the machine learning); multi modal
actuation technologies.

INew Body Schema and Social Implementation
Our researches enhance human abilities by applying VR, AR,
wearable tools, robots, telexistence, etc. We investigate how
humans acquire new body schema such as getting an extra body,
living without physical body, transforming body-shapes, shadowing,
assembling, etc. We will implement practical applications of our
researches to the job assistance in the hyperaged society, the super-
human sports project, etc.

BAugmented Experience and Memory

We are developing systems recording, reproducing, and transferring
subjective experience as information spreading physically and
spatially, and designing artifacts to contribute to our experience and
memory over a long period. The former will be used for transferring
skills of craftsmen, and the latter will be applied for remembering
and memorializing the deceased.

BANEBOBS2HDF A [Fenestral
Fenestra: a Design Case Study of Domestic
Memorialization and Remembrance
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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
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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.

lAnalysis 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.

NIVIATETI (). FEFEETIV(P)CKIEERNCERS NI &,

ADNE (B)ICBI1FBTaylorRl
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 Big Data to Knowledge, using Data Science
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Hepatitis B Virus (HBV) integration sites (blue) and DNA

copy number break points (red) on human genome using Hadoop
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RNA Sequencing and Whole genome sequencing

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)Cancer genomics
(2) Single Cell genomics
(3) Proteomics and post translational modification
(4) Epitranscriptome (RNA modifications) analysis using nanopore
sequencer

(3] #E%BEnanoporey —4 >~ B &AL I-RNADRRH
BlI)14 1858 tRNAZHIBI (FRE 0.979)
RNA epi-transcriptome analysis using nanopore
sequencer and deep learning
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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

HER

XH 5%

Sadao OTA, Associate Professor

BRISE A AX—I VD XA TOFE. NAF T2

E#REs. RashAl

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.

XA 0 OFAE U R—Y — L (N TTHERR) 468
Microfluidic liposome formation method
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Advanced Intelligent System for Recognition in Real-world, Contents Generation and Knowledge Discovery
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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

(1) avEa—9Evay, V19I5 T 4 IREH U 7 IVBHRRER DEEER, (3] M EER UIREY 2T
WFBORE Automatic realistic image generation of unseen Recognition system via knowledge transfer
Integration of computer vision, computer graphics, object

and machine learning
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Tatsuya HARADA, Professor
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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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Specialized field : Visual Recognition,
Machine Learning, Feature Extraction

E-mail : Mukuta@mi.t.u-tokyo.ac.jp

23



24

£ 9 E 2 BRI sy
Chemical Biomedicine BiOOl’ganiC Chemistry

BEAHFRE
Okamoto Laboratory
http://park.itc.u-tokyo.ac.jp/okamoto/

[E(F53F52ET] 2% —7— RICUEBHRSHIEZEERRZOR—9 — L XHR

‘Biomolecular design’ : Borderless research between organic synthesis and life science
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Staining specifi ¢ intracellular nucleic acids
by our chemical probes
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E-mail : okamoto@chembio.t.u-tokyo.ac.jp
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Chemically synthesizing super proteins
which cells cannot create

ISynthetic chemistry enables us to explore
the frontiers of cell biology

As we investigate biological questions of increasing complexity, new
chemical technologies can provide atoms-level views of cellular
function. The focus is on the molecular design, synthesis and physical
properties of new, man-made biopolymers with various functions.
Also included is the design of unprecedented organic chemical
systems for recognizing and visualizing a single component or atom
in biopolymers of interest.

(1) Chemistry creating nucleic acids

Nucleic acid is a key molecule that controls vital functions. We create
novel chemical reactions and functional biopolymers to specifically
recognize the epigenetic modification of nucleic acids. We also
pursue the highly functional photochemistry to visualize nucleic acid
function in the cell.

(2) Chemistry building proteins

Protein significantly changes its function by posttranslational
modifications. We chemically synthesize proteins and peptides
with a variety of posttranslational modifications. We also develop
novel chemical reactions to specifically recognize/visualize
posttranslational modifications.

(3) Chemistry controlling cell function

Cell functions may be controlled by sophisticated molecular design.
We create new molecular systems controlling a specific cell function
by chemically wrapping biomolecules and cells and unwrapping
them by an external stimulus.

(3] MEH@IEE ROV L > T EEEHHAD
[T ]
Wrapping a cell by with stimuli-responsive hydrogels:
‘cell tablet'
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Specialized field : Bioorganic chemistry,
Chemical bioengineering

E-mail :
yamaguchi@bioorg.rcast.u-tokyo.ac.jp
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Dissect biomedical phenomena with advanced genomic technologies
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Clonal evolution in glioma progression
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Hiroyuki ABURATANI, Professor
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Specialized field : Genome diversity, Epigenomics,
Translational research

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

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 have participated in the
International Cancer Genome Consortium and are 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 modifi cation, positioning of histone variants, nucleosome
remodelling, 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.

(2] @RsEcBIF B IS/ Mg

Epigenome dynamics in cellular differentiation
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Comprehensive analyses of the external cue and epigenomic modulators in browning of fat cells
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Comprehensive analyses of the external cue and epigenomic modulators in
browning of fat cells
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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 “life
style 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 considered to be closely related to the
development of life style diseases. We are currently trying to reveal
alterations of epigenome and metabolome by environment and
nutritional cue such as cold exposure or fasting that may relate to
the new therapy for metabolic disturbance.

To accomplish this purpose,

(1) We are analyzing metabolic signaling and epigenomic changes
under fasting.

(2) Epigenomic and metabolomics analyses in fat cell
differentiation.

(3) Analyze epigenomic changes under cold exposure and reveal
the signaling and the mechanisms for “inducible Brown fat
cells in white fat cells” also referred to as “Beige fat cells”
that highly express thermogenic genes and actively burn fat
for thermogenesis.

We are particularly focusing on posttranslational modification of
epigenomic modifiers and exploring new approaches for the
treatment and prevention of life style diseases.

(2] FEFABET 2 [EORVERMDIE] ZFE CE2ARENOREICKD

Exploring the therapeutic target for inducing “Beige” fat cells that burn fat for
thermogenesis
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Synthetic Biology to explore biological events
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Technologies to trace dynamics cell clones and lineages
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IDNA as a recoding device of biological events

How do our bodies develop from single fertilized eggs? What kind of
different molecules are functioning in each cell of our bodies?

As far as scientists know, any living system is composed of cell(s).
Functions of cells are conferred by a large amount of molecules that
interact and crosstalk. In multicellular organisms, cells of different
types communicate and cooperate to stabilize or robustly bifurcate
the cell states as a system.

However, not surprisingly, current biotechnologies allow us to
observe only the events that exist when the observation happens.
From samples of individuals or tumors, one cannot derive
information on their developmental processes or past statuses.
Especially in molecular biology, we need to sacrifice the sample in
order to analyze their molecular status. This obviously prevents us
to analyze temporal dynamics of a same individual or a same cell in
many aspects.

Genetic information is stably stored in cellular chromosome(s) which
DNA sequence can be represented digitally by four letters A, C, G
and T. Our research group is developing methods to dynamically
record cellular and molecular events in a synthetic DNA material that
is stably integrated in the cells. Harnessing DNA barcode, genome
editing, DNA sequencing and computational approaches, we develop
technologies to retrospectively derive information about previous
status of the observation target from a synthetic DNA and study the
issues that we have not been able to address, such as whole-body
developmental cell lineages, macromolecular interaction networks
and clonal dynamics of heterogeneous tumor cell populations.

IS IO BRR Y MO —0 Z@RICEHAIT BT DR
Technologies to identify cellular protein-protein interaction networks
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Understanding cancer biology by comprehensive nutriomics approach to establish novel anti-cancer strategies
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Metabolic adaptations against sugar, lipid and amino acid deficiency
associated with malignant cancer cells
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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, that can be utilizes for the development of novel
therapies by integration of genome, epigenome, transcriptome,
proteome, metabolome analysis.

Our research objectives:

(1) To identify novel onco-metabolites (cancer associated
metabolites) for the treatment of cancer.

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

(3) Latest understanding of “nutriomics” for treatment of cancer.
We challenge to develop therapeutics for metastasis and recurrent
advanced cancer through the viewpoint of integrative “multiomics”
approach.

(2] PROBNBBICBIT BREEST ST AREHEMT
(RE +AITAMEFEF="2—bU - FZTR)
Integrative analysis of nutrition and multiomics in tumor microenvironment
(Nutrition + Omics integration analysis = Nutri Omics)
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Molecular life sciences and drug discovery based on physics and computational science
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Quantum calculation for protein backbone
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BRI H : (LERINER. HFEHE
Specialized field : Chemical reaction theory,
Molecular dynamics

E-mail : yamashita@lsbm.org

(2] T@mmENEGEEEAIRILE—5ESE
Nonequilibrium free energy evaluation

IPhysical research on thermal dynamics
of biomolecules

All life activities are based on molecular interactions in atomic scale,
which are governed by physical laws such as quantum mechanics
and statistical thermodynamics. Because of recent advance in
supercomputer it is getting possible to perform molecular dynamics
simulations of biomolecules such as protein, DNA and RNA

after building up accurate molecular models based on quantum
mechanics. If the molecular dynamics simulations are accurate
enough, we might predict the medical activity of new drugs by
computer simulations and it will promote the computer aided drug
design. Molecular interactions between water, small compounds,
and large biomolecules such proteins and nucleic acids are described
by molecular mechanical force field. Using high-level quantum
mechanical theory we are developing more accurate unified force
field than traditional ones. Using nonequilibrium Jarzynski identity
we developed massively parallel computational method of binding
free energy (MP-CAFEE), which made it possible to quantitatively
compare the calculated binding free energies with experimental
binding constants commonly measured in the drug development. We
implemented efficient MP-CAFEE program to K computer, which is
widely used. Recently we succeeded to improve the accuracy of DNA
force field in consistent way with the protein force field. It enables
highly accurate molecular dynamics simulations for the protein and
DNA complex system with drug small molecules. We will continue
the research to make concrete physical basis for the life science.

(3] RS SH DNAMESHOS TS
Dynamics of nuclear receptor on DNA
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Chemical Biomedicine
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Integrative Nutriomics and Oncology

http://www.lsbm.org

BASZBERDOD AT LAEMZEH SH A LEFTBEROMBRSEIFNERT

Search for novel drug target against metabolic diseases and cancer by systems biology of nuclear receptor
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(1] 367U 3—)LA£BEBAATA (NASH)
Non-alcoholic steatohepatitis (NASH)
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Toshiya TANAKA, Project Professor

BMISEH | REAHZ. BARBHRIE

Specialized field : Nutritional metabolism, Nuclear
receptor drug discovery

E-mail : tanaka@lsbm.org

IClarify the nuclear receptor-mediated nutrient
metabolic regulation, and generate novel
effective drug

Nuclear receptors (NRs) are ligand-dependent transcription factors
directly controlling gene expression in response to a wide range of
developmental, physiological, and environmental cues. Forty-eight
members were identified in human genome and recognized to be
involved in various metabolic disorders, e.g. atherosclerosis and
diabetes, drug interaction, and cancer proliferation, might make
them excellent targets for drug development. From our previous
research for metabolic syndrome related to lack of exercise and
overeating, we think that three major nutrients of carbohydrate, fat
and the protein metabolisms are connected and compensate each
other through metabolic intermediates. Based on ‘Latest Nutritional
Science’ which integrated nutrients metabolism, we aim to establish
the therapeutic approach for the metabolic diseases and cancer.

To achieve this, we study the mechanisms of NRs-mediated
transcriptional regulation of metabolism by using ‘omics’
technologies, such as genomics, epigenomics, transcriptomics,
proteomics and metabolomics, thereby we elucidate the onset
mechanism of metabolic diseases and cancer and the establishment
of therapeutic approach. Also, we push forward the single cell
analysis because various cells participate in the pathogenesis of
disease development.

Our major projects:
(1) Nonalcoholic steatohepatitis (NASH): Pathogenesis research
and drug target discovery.
(2) PPARPB/8-CD300A axis: Its role in intestinal immunity and
relation to metabolic disorders.
(3) Castration Resistant Prostate Cancer (CRPC): Pathogenesis
research and drug target discovery.

(2] PPARB/ 5-CD300AH & S
PPARB/&-CD300A axis and inflammation
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Youichiro WADA
Professor (concurrent)
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Project Associate Professor
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Barrier-Free

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

Based on his own experiences as deafblind, Professor 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 Professor Jun Ishikawa, a totally blind researcher specializes
in sociology, disability studies and assistive technologies. Prof.
Ishikawa is also elected as a member of the Committee on the CRPD
(Convention on the Rights of Persons with Disabilities) of United
Nations. The committee reviews how each state party implements
the CRPD.

Project Researcher Naoyuki Okochi, who is also 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, dissemination and
awareness raising of barrier-free movie, theater, and the promotion
of welfare community planning.

Project Researcher Mami Kodama has conducted practical research
on special education for totally or partially deaf children, and now
studies how to support the language acquisition of deaf children
aged 0-6 years, and how to support their parents.

Additionally, in collaboration with the Tojisha-Kenkyu Laboratory
headed by Associate Professor 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] [IF<oRESEEEDICHB) [§25&&LLTEXT)
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Satoshi FUKUSHIMA, Professor

BPI9E NNV T BEF
Specialized field : Interdisciplinary barrier-
free studies, Disability studies

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

ERFERZEZRI2EEHR BHARECT)
Prof. Fukushima communicates using Finger Braille
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Jun ISHIKAWA
Project Professor
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Ryoji HOSHIKA
Associate Professor (concurrent)
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Assistive Technology
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Nakamura - Kondo Laboratory
https://comsuru.com/

S5 NRRE = BiE U I-REENHR

Aiming to create a society which accepts uniqueness and diversity of people through practice based research
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(1] BREEZREBR 220 EERYT % School of Nippon

2] #UBDBEMERD, HETZT—IV3vT

IEnabling and Respecting for Learning Diversity

Technology such as robotics and artificial intelligence have, and will
change and impact our social systems in greatly. It has been said that
a new way of learning is necessary within education. However, there
has been no clear direction on how to do so, making it difficult to
implement new forms of learning in today's existing rigid educational
system. Where and how can this breakthrough happen?

This is not to say that we are completely dismissing the way of
learning within the current school environment. Rather, we believe
in the necessity of having an alternative place for children who
either cannot fit in with the current school environment, to learn
and thrive, which goes beyond time and physical space. Thus, we will
start the School of Nippon Project.

This project hopes to spread the following 5 key research findings
across Japan, implementing them thorough practice directly into the
education system to prove our hypothesis.

The 5 researches are: 1) Research on utilizing ICT for learning
support 2) Research on communication support for people with
severe and multiple disabilities, 3) Research on supporting methods
for teenagers and young adults who are either truant or hikikomori
(ROCKET Project), 4) Research on Activity Based Learning, and 5)
Research on how teachers and parents can assess a child’s ability.

We at Nakamura Lab strongly believe that creating a social
foundation which accepts diversity and acknowledges unique
individuals, is directly linked to a future society and social system
which can provide innovation for all.

(3] EEEEREDH 2T EODEET R BHEITEA

Jovzohs
School of Nippon Project to realize learning
beyond time and space
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Kenryu NAKAMURA, Professor
BPI5% | BRISEAE.
Specialized field : Special education,
Augmentative alternative
communication, Assistive technology
E-mail : kenryu@bfp.rcast.u-tokyo.ac.jp

AAC. STl

Workshops that respect and support learning
diversity
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Makoto YUASA
Project Professor

s BRF =
Maiko TAKAHASHI
Lecturer

Ll S5 e
Kohei NISHIYAHA
Project Lecturer

Implementing the use of technology to capture
and monitor movements of children with severe
and multiple disabilities

s = ey
Rie FUKUMOTO
Project Research Associate

T LS mEwn
Rumi HIRABAYASHI
Project Research Associate
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Laila CASSIM
Project Research Associate
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Assistive Technology

hE - EERARE
Nakamura - Kondo Laboratory
http://at2ed.jp
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Creating a new societal system for people with difficulties in learning and working
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DO-IT Japan (https://doit-japan.org/) TlF. BEEVRTDD
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AccessReading (https://accessreading.org/) Tl&. BEHH

(REBSOZEEERE, DR ZETO C EHRERREEFENE
HATE3TIIIHBRET. BAICHBITUY NETHERTESD
D) ZREFEL. 2EHICEELTVET, SHOZKRPHBERER S E
L. SEEMZERBERICBICREIT 2 M IEEADRICE
TRMEBITERO>TVET,

IDEA (http://ideap.tokyo/) TlF. BRDRE CLELES
DHBDANLNERCTEDLD, RRBBSHEEHHIERAYRT
LDBEICRIBATOET, BHicY 150V IEENS. B8RO
WIS CRAZR > T L ZTREICT 2 BENEMERET ILZEHR
FU. BSOEERDOE LE, SRBRACEDETEDHETHZ.
SHMOBBGHPRET )L —FEHEITHECER - RETDHRE
T2o2TVFET,

1| IDEAEFILEER

The model of ultra-short time work
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Takeo KONDO, Associate Professor
BPI9E : BRSERE. ERI

Specialized field : Special education,Assistive
technology

E-mail : kondo@bfp.rcast.u-tokyo.ac.jp

(2] BESOTS LICEE SIc$4 S
The group photo of DO-IT Japan

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 digital textbooks (the data which it can be used with
tablets for students with visual disability and learning disability).
With schools and Board of Education, this project provides the
strategy and the method of teaching to utilize digital textbooks for
students with disability.

IDEA (http://ideap.tokyo/) is the project for people with disability
who have been excluded in the current employment system and
provides opportunities by creating and implementing 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.

Windows/ Y 3> TWord 7 7 A L Zzsid EIF TV B8F
Reading AccessReading by Microsoft Word with
speech and highlight
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Kiriko TAKAHASHI, Project Associate Professor
B9E : ZBEE. BH'L. PIYRTITT
/0Y—, 2O0QIZN—YI)LTHA 2. STEM
Specialized field : LD, AT, Disability, STEM
E-mail : kiriko@at.rcast.u-tokyo.ac.jp
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Tojisha-Kenkyu
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Kumagaya Laboratory
http://touken.org
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Facilitation and verification of Tojisha-Kenkyu through an interdisciplinary approach

LBEERRDHF CIILEBEMRICEATDIFIFTRAREITOT
W& T, BEEMRDEFICERESL3IDOEFLIHIFT,

(1) SSEEHRAORE

1 OHIFLEEHRZDOODDREETSLVSERTT. 4H
BEWRICE. TNFTERTHEON 5B SEHDELHPEY
TEDQNNT—VIEDVNT, BENICHRT 3 L3 BERERHTEE
SICRBTET, STICRBENBUET, Flow —ATHEIRAA
TLEBLHPEY CEEMEEDNEHSTECE>T, FTIC
BIENGET . UEEFRHT T, HEHS. T, K
EPTPRAU—MRE, BeBEBBHRETOCTVNET.

(2) HEEHRARN SEFTNTAREHDIREE

2 OB IFHBEREDFMIVRII LV S ERETY . HBEEHROR
DTEFNZ—AOEY DF>TVBRFN. BLRAH TRIF ALY
[CBETCVZTEBON. ZLDACHTERZONESHBRE,
MMEPORY bTHEBE, TFEIXBHFOHMHAE & £ BIC,
PRI S DEBRERZNICHN LIZURSELIZ) LTVEFT,

(3) SEEHARDIAR

3DODEYBEEMREHETDEVNDIBEETT, BEEWENE
AIBRAICTH LT, EARBREICHENGDDH VDN, HEEHRE
DREFEICFEDRIBRAIAILDHDDH. BBEEHWREGFED
KOCWHBEY. EQLIICEF>TVDDH ., BEEHFDOBBER
FEDLDIBRM, IFE, HEEWRICOVWTHRLTVEET,

(1] 2it5E & OHB CHBEEHEERITIT S
Verifying Tojisha-Kenkyu in collaboration with academic researchers
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Shin-ichiro KUMAGAYA, Associate Professor
BPI5E : N\ERIZ. SEER

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] YBERRODREAET 2

Measurement of the eff ectiveness of tojisha-kenkyu

ZBE B wowEem
Satsuki AYAYA
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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Tojisha-Kenkyu
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Shigehiro Namiki, Associate Professor
SMI5E : &%

Specialized field : Biology

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

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.

2] #EWRBEE7 Y EUT (L
Accessibility of Science Education
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Satoshi KUDO
Project Research Associate
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Tamai Laboratory
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Intellectual property law and policy
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(1] U734 b7 42 (FREZAON TE79D—8H)
Satellite Office (Sapia Tower nearby Tokyo Station)
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Katsuya TAMAI, Professor
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Specialized field : Intellectual property
law

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

IIP and International Competitiveness

Comparative legal studies have become of increased importance
in recent years due to the globalization of economy and the
advancement of telecommunications technology. Reflecting the
needs of the society, we have been focusing our research on the
following areas:

(1) Assertion of Standard Essential Patent Rights
Some limits are necessary, however it may impede innovation and
standardization if it goes too far. We attempt to seek a balanced
solution to this intensively discussed topic.

(2) Trade Secret Law

In the U.S., trade secret espionage cases often result in high damages
or criminal liabilities, and legislative activities are intensified. Our
research, aiming at protecting our national interest, led to the
reform of the Unfair Competition Prevention Act.

(3) Application of Laws to Transnational
Patent Infringement

Nowadays, transnational implementation of patents are common,
particularly in the field of ICT. We are looking into ways to adequately
protect IP under the principle of the territoriality of patents.

(4) Pharmaceutical/medical patents and
regulations

Under a complex legal system and regulations requiring the
assurance of safety and patient access, the pharmaceutical/medical
industry is required to generate and distribute innovative drugs

or medical devices. We strive to find the right balance between
innovation and public health, and international competition and
cooperation through IP policy research.
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Sachiko MASUDA, Associate Professor
B8 : ANMEE. Frs. BE - &
RS EL

Specialized field : Intellectual property

law, Patent law, Lifescience related
legislations and regulations

E-mail : masuda@ip.rcast.u-tokyo.ac.jp
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Project Research
Associate
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Oral history Political study Public policy administration

{TBIRSR Z 20T %

1) #=3WXAMNU—-OIVTT NEBGA
BEMEAETER. MBEBAMRLREADDIC. A1 VIE1—EFH
DA ZEIT>TVET ., BHEFREERFMOBEERICDVLTE
MPICIAREED TVE T, FERERBIERIIFIRDRAEEN
BCOVWTHBARICEFLTVET,

(2) HEBITBURRA
SoEBEZ DD E T DEEHDOEED . STEREDREHIBN
FE - THHEEIDITAFURDAEHECED DT Z HEDREES
UCTWET,
(3) TEBUGHZA
BAHLIRDBERICH T D EEDBEAS . EigDRERHA
DEGEEIREEEICRE T TRICEWBBATUVE T,
(4) FEimAHBERIAZR
BREER. BANZEHARNZZ IO —N—S B eifR.
EUDITEREAREXRBDERBREDHIE. ZDT7—HA T1EIC
BRICHVBATVET,

(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

(1] nEnel

EAE]

WIR tH

Izuru MAKIHARA, Professor

FMSEH A —SILER NU— BUAZR. 1TRE
Specialized field : Oral History, Political science,
Public administration

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

T EEFHEDY T L]
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SRS S 0-NtEF 2T - RE HE
Y Religion and Global Security

HMATHAE
Ikeuchi Laboratory
http://ikeuchisatoshi.com

2 0—NIARICHIET 3SR RE & (MERREE OB DXL 2 8T
HEFOHFEEHRRT HEENEX 1V T A

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

JO0-NIVEDERNDEA - BR - BEMFZESPLTVS,
ANEPEXIR. BREPER. BREPIEERERIEV 2. F
RUFREZZA CSBREZRDL D, BASZRVBEBRERE
BLENTVD, INZELVEKTO [FO0-NbEF21UT 1]
DREELTESR, WUKEEZ D LN, JO0-NbEFaU
TA REDBFDRECH D,

1 1 ASLBLARIE] DZDF%kA
BADLERDOT7 AT VT 4T« DIRFICF, KARE U TRADPR
ROFENNKEN, BTHEBRODIEA XS LAHDF DOECENRE
BB THD. MNEHIEF2008F10B152018F9FFT [
AT LBEBEDE ] OMIIEHRELT, COBBEBZZEATCSE
fze [PSTOBE| OBEY [(2S5—LE] O&FERE. HRL
TLERT BEREREOTEREN SEMNICRA L. S - 125
E{T>TET
1I270-NIVEBHRERY ND—J ORERKR
2018F10BICHFzIcO—NIbEFaUT 4 - REDBHFHERIILE
N, 19 VvEPOYPEH. OV 7POHRIM. AV REPPE - thsi
FPITHERFICAND T ENTREICTE DTz, OV 7 DHREBLAND
BEE5DRF) . A S VOPRRERBUBICHBITEDEE. A AZITILE
KEDOBEHREZOEENDBIEEES, MLIDNILAY - TR -
R J7UAEADEIF. FEODRE - P TUANDEHEWL D
fo. hEEHIC LI O—NRtEF1UF «HEE. B - 22
R - ERMEICENISEDOAS - WHREBEEDRY ND—T%
R UIah' Bz LT <,

(1) MRS—LBEOEHE (XEHH)

The Shock of the Islamic State, Tokyo,
Bungeishunju, 2015
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Satoshi IKEUCHI, Professor

M98 A XS —LBUEER. eI,
EERTFOU X LHE

Specialized field : Islamic Political Thought,
Middle East Studies, International Terrorism
E-mail : ikeuchi@me.rcast.u-tokyo.ac.jp

RLIDA 29 YT —VRLRBAHTOT + 2N

Presenting at the Panel on Cybersecurity at the
Istanbul Security Conferene 2019

Globalization is shaking all that was solid, the individual, the nation
and the international order. Human rights and democracy, borders
and citizens, the international law and the sovereign state system,
basic constituent elements that supported the modern world have
melted and lost its certainty. In our division, these phenomena were
taken as the issues of “global security” in a broader sense.

I“Islamic Political Thought” and beyond

Religions and sects remain to be the core of identity of individuals
and groups. Particularly notable is the influence of Islam on political
mobilization. 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. During that
time, he has observed and analyzed phenomena arising from the
Middle East such as “Arab Spring” and “Islamic State.”

IFormation of a global research network

A new division on “Religion and Global Security” was established
in October 2018 to conduct researches on wide ranging topics
concerning religio-political relations in major traditional religions
such as Islam, Judaism and Russian Orthodox covering regions of
the Middle East, the Balkans, the Eastern Europe and the newly
emerging Indo-Pacific. Research topics include: Russia's deepening
involvement in Middle East; the rise of Iran as a regional hegemon;
strengthened ties between Israel and the US; Turkey's return to the
Balkans, Eastern Europe, and East Africa; and China's increasing
footprints in the Middle East and Africa.

Religion and Global Security Division is developing into a node of
global networks for universities and research institutes working on
researches of strategic, security and international affairs.

RNA D7 S ETEBHAIrceya D IS LAFREE LT
FERADIEHRFEE

Engaging Arab public opinions as a contributor to
Dubai-based Alroeya

B

VR 1%

Yu KOIZUMI, Project Research Associate
BFISH : O 7 EBOR2REBER.

O 7 OB & ERER

Specialized field : Security policy of Russian
Federation, Russian Politics and International
Relations

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

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

F—IT7FIVF 1 TRICEKDT /NRN—3 3 > DRI EFIR2ISHTBERN\ DR

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

IV I VREE  HRNIAEE 1/ X—Y 3 Y ORREl.
IOV RATLDRRE
BEDA /R—Y 3y - POCACBVTRZNAHBOEESHD
BFE>TVET, BIZRIE. ¥/ L ATV RGEERREEDIHE
BRETOCAERELEMRIE. Al ORT 4 v IRFEDDE
TR7Z7HTFZTvIMREEEL (A /RXR=Y3V) WERBIGEERL
TVWET (A ITVREEDFRL) » BMRECTIEZMMI. [T
TFT—IIBRENOBEINEARET —IR—AZANT, T4V
ZARBICATZERIADMZITLV. RIZEMBERNDEEZIT>TW
FI. EFNGRT - EULTIE.
CHATIVRAEA /R=2 3 VDA - FTULVKRZDRE EER
ERERDB I
AL/ EwIF—9 loTE. S T+ —LAEYRADIASE
CHALIVRA S/ R—Y 3D O—NILEESE CKE. FEEED
&) o U= - REYERLE LRI OV R T A
DI

IREd« / RN—Y 3 VBEOHE
RIZEM A/ R—2 3 VHERDIIEDET DU TNDORIHAEZ
T>TVET,
- MEEHR IOV T SOEEEICET DT
- HMEAFERIE & R R DR (CEE 9 2 SRR ST
IO Y T T MW I DRNEE). T =TT A T ADIHE

I/ R—2 3 YRERARD=HD
EvIF—97FrUF4T02R

A/ R—Y 3 VRAOBRGOBIRMBIFEE LT MR
BHRBREDABT —IEAVNT, F—IR—ADELE, &iff kLY
ROFERBEDPRET>TVET ., FBFBREORFOBEHRL
PERVT, FMXEBOEBASELEZLSBRE (BFE. TE
B BB IAERL) THOTLBTLLBHN B ET,
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(1] B - =il - EEOHRIEREIL—LD—7T
Framework of science, technology and industry
indicator
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Kazuyuki MOTOHASHI, Professor

FMIDE | RITREH. 70—/ VLRSS,
PIPRAITHER. Be5EHRE

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

Bibliometrics
E-mail : motohashi@tmi.t.u-tokyo.ac.jp

FeYOEA /N~ 3V TAVRT I
Regional innovation ecosystem in Shenzhen

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/IoT 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).

(3] Hili~y BV T ERPRFORBIEFTHROBERSTNIE)
Technology mapping for characterizing university
inventions (natural language process of patent
documents)

1]
N A\
9#*2 JVITKRA
Seok Beom KWON, Lecturer
BPSE  FEIBER. T—9 I3/ = FEMR.
SFIEWROT
Specialized field : Patent Policy, Data Economy,

Research on Interdisciplinary Research,
Bibliometrics

E-mail : kwon.seokbeom®@mail.u-tokyo.ac.jp
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EEpERE
Watanabe Laboratory
http://watanabelab.main.jp

1/ NR=23a VR ZBHNHE @iff. 791>) ORIL.

(RE. BRADIRIAY MN2ERTS

RREYaVIRAREYI—

Institute for Future Initiatives

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

A /R—= 3 VERNREICETDIANFEYRI A b g
EHOFVEITICE T MM ET R I XY MDEBESZ D0
[Z. (1) HEF—IPBEREBERVCERITHE. (2) T —IRY
Fa—. 3) EEOEMBEESOIVIINIBNTZLICELD
U —FHEDFAT. ENADOBEPHTHE. EEHEEEEEL
THREBBZITO>TVET, ART—VOHIELTIF,  [HATE
B HEABOEDOAANZXLDH] [EREEZFCST24—7
V- POTSIIU—HEIRIAY N HEBICBITDHEBOE
EM] BETY,

(1] aHEEORFERY hD—0
Co-inventors network of cooperative joint venture

R AN T )L+ —IRIE 5
Cooperative Laboratories Energy and Environment

Our laboratory aims to study intellectual property(IP) management
for innovation strategy, profiting from various organizational
management resources as well as management of uncertain
technology by (1) empirical analysis using statistical data and/or
questionnaire survey, (2) case study, and (3) project study
collaborating with companies, government and international
organizations. Current topics are; organizational factors of unused
technology, disempowerment of IP Right, and open proprietary IP
management.

EEsd

=8B 2t

Toshiya WATANABE, Professor

BPI5E | BITRE

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

#THFR=E
Segawa Laboratory
http://www.dsc.rcast.u-tokyo.ac.jp

[SEUEZA A AW N e

Next -generation photovoltaics with high efficiency

KEFREEERRR LERIFER
Department of Multi-Disciplinary Sciences,
Graduate School of Arts and Sciences

pNHNIE. REREMEEE IR MABEHORGEEZSNT

WBROTAHA MRBEEMDIARZED TVNET . SFESFBH
MEIOBREPENS OEBEYICET 2MEZEBLT. KESHO
SHEEEICDRIFTVEFT, DM, AUDLR—-TROTRA
A4 MNRIGEBMWT24.4%. AFIVFVEZDOLTU—_ROTANA
ABEMNT249%DEMMEZERLTCVE T, BRIBEARGS
M. 2F Ry MKBEZEN. SBRENEAGZE LG EDREDT >
TVWETD,

(1] 341 BF52 = THER U T 3Rtk
KM Smart phone charger using energy

Dye-sensitized solar cell (DSSC) -storable solar cells

BERENEAGEOZAVCAY— T 1 VRES

In our laboratory, next-generation high-performance photovoltaics
over 24% PCE using organometalhalide perovskite have been
investigated. Various basic researches on the new materials will
open the door of frontier science and bring the future photoenergy
conversion technology.

Dye-sensitized solar cells, quantum dot solar cells, and energy
storable solar cells have also been developed.

e

H| 5=

Hiroshi SEGAWA, Professor

BFIPE | KBRS, ROT XA bARBZE,
NATUy RKBZE

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

E-mail : csegawa@mail.ecc.u-tokyo.ac.jp
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hEFERARE
Nakano Laboratory
http://www.ee.t.u-tokyo.ac.jp/~nakano/lab/

3Bk FAL. SN ERE. 1RE. NEITS

KEF /N1 ZEAHT S

KERTFRARS ERRIFER
Department of Electrical Engineering
and Information Systems,

Graduate School of Engineering

Creating semiconductor optoelectronic devices for high-efficiency light emission, manipulation,

and harvesting

THROKRBEHRBEER Y NT—T. KIERLIE - LRICAITF T,
{EEYPLEEEN—R(CLIcFT L WLS AR EEAR L —Y - LEDD
FERRFHET/NA R (KRS vF. BREBRE. X7V TRE)
E. INHSDFNA ZAZERE L THER SN2 SR ERER
KFNA X - REBOBZWELTVWET, eI RIVF—HE
DERICEIFT T, (EEYFERICEDI<<HULLENERLGKIGE]
PENZGAUCBETREIRILVF—Y AT LDOREBEFE DT
TVWET, INSTNAAEERT DD, InP. GaAENR LD
INnGaAsP. INGaAlABRRBEICRDEFIYAIONTOES L.
GaN. AIN. INnNZEDIIEE{EYDEERR LI LMD, HRER
T,

Toward optical communication networks and optical information
processing/storage of the next generation, we are investigating
novel high-performance diode lasers/LEDs and light-controlling
devices based on compound semiconductors (optical switches,
wavelength converters, optical amplifiers, etc.) as well as highly
functional semiconductor integrated devices and circuits fabricated
by integrating these discrete devices. For solving energy-related
problems, a new class of highly efficient solar cells based on
compound semiconductors and their application to renewable
energy systems are also studied. Crystal growth and processing
technologies of quantum micro heterostructures by InGaAsP and
InGaAlAs alloys on InP and GaAs substrates, and of llI-nitrides such as
GaN, AIN, and InN, for fabricating those devices are also investigated.

B

thgf &3

Yoshiaki NAKANO, Professor

B9 XETF1LF. KEBOES.
HIRIF—FINAR

Specialized field : Optoelectronics, Photonic
integrated circuit, Photoenergy device

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

R RS TS OIVNAAT D) O0T— 5%
U MREEMCEEE) Chemical Biotechnology

EHRE
Suga Laboratory
http://www.chem.s.u-tokyo.ac.jp/users/bioorg/index.html

1SRN T F R BIE

Pseudo-natural Peptide Therapeutics

KEREZRAFRE (LFBH
EMERIEZH=E
Department of Chemistry,
Graduate School of Science,
Bioorganic Chemistry

SRETIE. BRIEFOZER T EEMEEYZICRIANDS
EICKY. INFTHRPIEHECTH > MRBEBEICHKB L TLE
T Fle. TAIVRET T /OIV-DNS Y ARVWIRR ZHHET
LT AAMDEVWNAFT 0/ 0Y—KifiDEF. Z U TAl
RICEXTOBMBMRZLTCVE T, EANRITRASETEICKH
DET. (1) HHRRTFRUAY RYFORIEIGA. (2) #RRT
VIZFPUVT, (3) BRAYMDD VR Y MERROHEIL,

(1] RaPIDYRT L TRESNIFHATF R BN V) VI B & DX RS
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.

BR

E 1alf

Hiroaki SUGA, Professor

BMSH : s HILNA A0V —. EYakiEE

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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AHAETR DI
Cooperative Laboratories High Performance Materials

BEZET-IHZORSIC L VIBEMHOREZRENICHLEES

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

BT

Institute of Industrial Science

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

(1] sERONBEDE(LES / A —

AIEBEDOEDOOY DRLBIEERZEZX A SMRDERELE. H=
DIFLBZ—XITIHAD EEDBIT, BEMEE D DIFTEEHEDEFRE
EtZBUTCER REBEDUEICEFSIDELHHFINTLE
Fo MICBDMAETIE. BEMBDFHMEERE T DANZXLA
7. QERDBERE T —IBBPEZEMET S THSM L,
MERICTRVSMZE T BEMHZRAET 2 L ZB8ELTET,

T — 9 72 B U CRAAM I DINEBDENNZS
JUCENICIER B {LZFHAICBAS N T 2

In-situ nanoscale analysis of Data-driven approach to clarify
microstructural evolution in low- microstructural evolution in low-carbon
carbon steel steel

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.

HEER

HE W5

Junya INOUE, Associate Professor

FRSE  MENFE. MEHERE. T—IBEElE
Specialized field : Mechanics of Materials,
Physical Metallurgy, Data-driven material science
E-mail : inoue@material.t.u-tokyo.ac.jp
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Rgscelaarch Sglg:r{;telr?tg Crowd Management

http://www.crowdmanagement.jp

HEORELHEEVER. Y —EAOLOHZREFRE

Towards a better society through a safer crowd control, better guarding and improved services

LLDADPETDRHZEFOS vy 2 FORPORIEERF E(CH
TRHEDRLBRFECER. REGY —EADEMHEWVSBHT
SERREZIFENICER. 20200RRF U YT - XZUY
By TR EORRRIGA RN MEEICIA . HHNDADEFPK
REKE - TO. RKEFABOERGE, E<OREZBIA SR
[CHEVWCEMEEZFTRAULFET D EHIC, BHERERDOBEYGN
WICKY . BRIFREBZVERELLORT 27K EZL HENR
S5 LZBIELET.
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HASHRRR—A RBEFRETHEHRST
HRE7y R7z0-X ESERMIat
=EFRHARMT I AMASHE

R R4 BAZEFRIRT
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Katsuhiro NISHINARI, Professor

B9 H | KIEYER. 5%

Specialized field : Mathematical physics, Jamology
E-mail : tknishi@mail.ecc.u-tokyo.ac.jp

Crowd Management aims to comprehensively debate the crucial
problems of how to safely direct and guard crowds and provide high
quality service in public spaces where numerous people gather,

like stations during rush hour or large facilities. The center seeks to
predict and prevent congestion not only at large scale events such as
the 2020 Olympic and Paralympics, but also throughout whole Japan,
which faces problems such as a high concentration of population in
cities, large scale natural disasters, potential terrorism and a growing
influx of foreign visitors. At the same time, the center aims to benefit
the society by promoting methods for avoiding dangerous situations
by appropriately handling crowds on-site.

Cooperation Company/Organization

TOKYO DOME CORPORATION East Japan Railway Company
Goodfellows Inc. KAJIMA CORPORATION
Mitsubishi Electric Corporation SECOM CO. LTD.

Tokyo Metro Co. Ltd. ALL NIPPON AIRWAYS CO., LTD.

NARITA INTERNATIONAL AIRPORT CORPORATION

SN B—BE  sEEm
Kenichiro SHIMURA
Project Lecturer

TIVI¥—ZT359FT1F wEwn
Claudio FELICIANI
Project Research Associate
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Social Cooperation
Research Departments

BRI 0—NIV Ry b O —2

Renewable Fuel Global Network (RE-Global)

HRCKERTTRETMRIRILY—KRHEOXRREZEET

Realize the world's first renewable hydrogen society

BREZGVERGLIMICERINBHAOMEBE THETRETXRIL

F—ZAVWCHEUCKRZAARICESNCE T, IRILF—ERH

AR RBEXICHBVT, HRICERITBETEIRILF—EER
CT DRI HROBEZEELE T SEEX104. ZU
TBAOFZATZ v I /8= hF— - BNZSCEENEEZEHEE
HICkDA =TV A /R=Y 3V[CkD. BETREIRILF—EKH
ZIO—NIVICTHET BDIHDHRY AT L - BREFMOTS W b
T#4—LBEZEEDF T,

(1] #A—RANSUPHERBEER>TIKS
Let's bring the Australia's sunshine to Japan
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ERESEHIET FHREE TSNS
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Masakazu SUGIYAMA, Professor

FMIDE | BVERGLHES.

FEMESBAE - MMIIIT. TxRILF—ZHR
Specialized field : High-efficiency
photovoltaic, Semiconductor crystal growth
and device process, Energy conversion

E-mail : sugiyama@ee.t.u-tokyo.ac.jp

Sumitomo Corporation
Sumitomo Electric Industries, Ltd.
ACTREE Corporation

West Holdings Corporation
Komatsu Ltd.

In order to realize the world's first sustainable energy system in
Japan, where energy resource is insufficient, we aim to produce
hydrogen using renewable energy in the oversea regions with
abundant sunlight and land area, and to transport that renewable
hydrogen to Japan. In order to establish a platform for social systems
and basic technologies to procure global supply chain of renewable
energy, we promote open innovation based on an international
industry-government-academia collaboration with eight companies,
international academic partners and governments.

Cooperation Company/Organization

Chiyoda Corporation

Tokyo Gas Co., Ltd.

JXTG Nippon oil & Energy Corporation
Nippon Shokubai Co., Ltd.

Hitachi, Ltd.

AR
IR B8

Satoshi OHARA

Project Associate
Professor

BERR

JOIEF AEE

Tatsuoki KONO, Project Professor
BAPEH | KRIRILF—IYRT A
BEM (CuTILKRSHE. UFDAA
74 V&)

Specialized field : Hydrogen energy system
Nickel-Hydride battery, Lithium lon Battery
E-mail : tatsuoki@enesys.rcast.u-tokyo.ac.jp



pesenanvei sl AREECR I H 8

Social Cooperation

SELICILHIIENEILE Department of Inflammology

DAMPDOEERF T DIEE & BCREBRECH AL EICOIT M- BaBFEDRFE

Promote functional analysis of DAMP and develop new therapeutic agents for autoimmune conditions and cancer

RIEFEXRDHENCEETHD—H T, HFinMtddWIEBEDRK
EFEESREEER. M. HDVEREHEREREL K DREFRED
BERZBZLTVBREVLDNTVET., BN TH, fllantxo0—
VRABREDIICK>THE T 2Damage Associated Molecular
Pattern(DAMP) EIF[FN TV 2 HEEEDBC ) FHIFHEFNITEE
TNTVETN, ZOFMREEECRBFECEL TIIRERIZHRD
EATVWEB A, REETIEDAMPOBERETZHE L. TDHR
ERBESER EORFEICKDERGEEDEILICAEIFITENLTWY
TFI,

iEEHERY
HRABUART v

R
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Hideyuki YANAI, Project Associate Professor
BFIDE : HTREF. DFRERESF

While inflammation is important for the protection of the body,
persistent or excessive inflammation is considered to be a cause
of many pathogenesis such as autoimmune diseases, cancer, or
metabolic diseases. Among them, self-molecular groups such as
nucleic acids, which are called “Damage Associated Molecular
Pattern (DAMP)” released by death of cells such as necrosis, are
attracting attention, but their detailed functions and pathogenesis
are still under investigation. We will promote functional analysis
of DAMP and establish a disease treatment method by developing
nucleic acid medicines.

Cooperation Company/Organization

Bonac Corporation

EHE wEvR
Sho HANGAI
Project Research Associate

Specialized field : Molecular Immunology, Molecular

Inflammology
E-mail : yanai@inflammology.rcast.u-tokyo.ac.jp
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Social Cooperation
Research Departments

AT EHBE

Revitalization of Suburbs

http://ut-cd.com

EEFRERIC & 3IMEEOBEDTERE (&

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

academia and citizens?

RE. SMERERTHBOISIMEEHIF. RESESNT oI
FEICIUVEEREZEBIERREIN TV ECANEV—F. R
SINTHSHTENRBL. AORDCAFE, Bfb. S1TR
TANWDEBREEERICHELBREENECTVET ., BEFEHIC
(F. ZER - ZEME. BYPEROMFEESAR, 2227«
Et. DBRBECPEERREORL. BHEY FBERERCPT—E
ADRE. B<BORNERENEFONET,

ZIT. KBHBICHFET BN EBHOBEF EDRIHZ. E
BEREMES LR - REEHICL>TITOIEZBELET,

BHRICE. BEREEMIFHRES. AR REEM B
RUR, BRNENEFHFEE s EREET —ARI T+ ITUT &
LT, AFERbCHmUtgI<y - gREnsUE. 2B
EBHICBTBIICREBIIR - RS A TAIAILDERK, &
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Yokohama-shi
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Specialized field : Collaborative and
Co-creative Planning and Design,
Community Design, Smart City
E-mail : hide@cd.t.u-tokyo.ac.jp

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.
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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.
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Chikako GOTO, Project Lecturer
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CEBRE OZa2"7 4 AR—2R
Specialized field : Community Design
for Living Environment, Facility and
Environment for Child, Communityspace
E-mail : chikako@cd.t.u-tokyo.ac.jp
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Study of molecular and epigenetic mechanisms underlying hypertension and diabetic kidney disease
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Staining and sorting of proximal tubular cells
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Kidney tubular cells involved in salt reabsorption.
Principal (red) and intercalated (green) cells
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Toshiro FUJITA, Emeritus Professor / RCAST Fellow

B9 H : BREADWARL SIE
Specialized field : Nephrology, Endocrinology,
and Hypertension

E-mail : Toshiro.FUJITA@rcast.u-tokyo.ac.jp

The number of hypertensive and diabetic patients reaches 40 and 10
million in Japan. Despite the development of many anti-hypertensive
and -diabetic drugs, the number of cardiovascular disease and
chronic kidney disease keeps increasing and they represent
important social and economic burdens for the society. Increased
uptake of salt causes hypertension, but the sensitivity to salt differs
among individuals. Those with high salt sensitivity are prone to
kidney and cardiovascular diseases. Additionally, kidney disease
developed in diabetic patients is difficult to reverse once it

begins to deteriorate.

We think that salt sensitivity and irreversible nature of diabetic
kidney disease are caused by abnormalities in epigenetics.
Epigenetics is a switching mechanism involved in regulation of
gene expression by DNA methylation and histone modifications.
We believe that understanding the changes in epigenetics leads to
the development of novel diagnostic and therapeutic means for
hypertension, diabetes and their complications. We are studying
about topics:

(1) The mechanisms underlying salt sensitive hypertension, with
regard to regulation of salt re-uptake in renal tubules.

(2) How to prevent development of kidney and cardiac injury
caused by hypertension, especially focused on
mineralocorticoid signaling.

(3) Early detection of kidney disease by use of epigenetic
information of individual kidney cell types.

(4) Exploration of epigenetic abnormalities underlying irreversible
nature of diabetic kidney disease.
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Blood pressure of mice measured by telemetry,
hypertension caused by mineralocorticoid
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EEIELEEIEE 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
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Advanced technologies creates future logistics
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Naoto Imura, Project Professor
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Specialized field : Supply Chain
Management, Logistics Optimization
E-mail : nimura@g.ecc.u-tokyo.ac.jp

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.

Cooperation Company/Organization

YAMATO HOLDINGS, CO., LTD.
SBS Holdings, Co., Ltd.
Suzuyo & Co., Ltd.
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Takahiro EZAKI, Project Lecturer
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Specialized field : Mathematical

Modeling, Time Series Analysis

E-mail : ezaki@jamology.rcast.u-tokyo.ac.jp
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RCAST Fellow/RCAST Adviser
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Foundation Fellow, Clare Hall, University of Cambridge
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Honorary Fellow, Hitachi, Ltd.
Executive Vice President, The Engineering Academy of Japan
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UTokyo Emeritus Professor
Director, Member of the Board, Suntory Holdings Limited
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Jacob M. TAYLOR
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National Institute of Standards and Technology
University of Maryland
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University of California San Diego

SeiETHERZC AR  RCAST Adviser
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Yasunori BABA
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Kiyoshi NISHIOKA

RCAST nominates distinguished individuals, in recognition of
their great achievements and attainments, as “RCAST Fellow”
and “RCAST Adviser”, through rigid examinations of their

careers, backgrounds, accomplishments, etc.
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Texas A&M University
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Toshiro FUJITA
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UTokyo Emeritus Professor
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Science and Technology Advisor to the Minister for Foreign Affairs
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President Emeritus, Academia Sinica, Taiwan
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Tsutomu MIYASAKA
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Toin University of Yokohama
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University of Regensburg
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Creating new social systems and values : Cross disciplinary projects
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At RCAST, a research institute which fuses the arts and sciences
without limiting itself to a specific field of study, research

fields such as science and engineering, which promote science
and technology, co-exist with humanities and social science
research fields related to ethics, philosophy, and social systems.
Various projects contribute to the achievement of the
Sustainable Development Goals (SDGs).

RCAST is uniquely positioned to carry out research in
unprecedented fields, so it can take on the challenge of solving
the complex problems faced by society.

UTokyo-Research Alliance for Information and Life Sciences (UTokyo-RAILS)
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Many major fields in life science research today involve the
understanding and reconstruction of heterogeneous cellular
and molecule dynamics in multicellular organisms. In order to
create synergy through the coupling of bold ideas from young
researchers and technologies from a variety of fields, including
biology, medicine, chemistry, engineering and computer
science, the University of Tokyo has launched a new alliance for
life science research, beginning in 2018, at RCAST. The alliance
recently hired visionary young researchers and is constructing
an open laboratory where people can gather, discuss, and
share advanced equipment and work space.

BT 2 HExue AH ta% #xue KiE & HiEERR LH RE&E #en
Nozomu YACHIE Sadao OTA Tsuyoshi OSAWA Hiroki UEDA
Associate Professor Associate Professor Project Associate Professor Lecturer
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Co-Creation Living Lab
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Co-creation living lab has been launched in Nov. 2018. We
are collaborating closely and flexibly with local governments
and communities in diverse fields from regional industrial
vitalization projects utilizing research seeds, disaster recovery
efforts, community rebuilding, and research exchange and
personnel development activities that leverage knowledge,
experience, and abilities to verification testing of new work
styles.

VR Fid 808 WIR H 2% ik SR FEBH
Hideki KOIZUMI lzuru MAKIHARA Sae KONDO
Professor Professor Project Research Associate
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IDEA Project
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Takeo KONDO
Associate Professor

DO-IT Japan

Diversity, Opportunities, Internetworking and Technology
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Takeo KONDO
Associate Professor
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IDEA is a project for people with disabilities who have been
excluded from the current employment system. It provides
opportunities by creating and implementing an inclusive
employment system with flexible workstyles. This project has
developed an ultra-short work hour scheme for people with
disabilities, starting from as little as 15 minutes of work per
week. This project includes joint research with companies and
local governments to improve workplace productivity and the
inclusivity of the new work environment.

The program supports students with disabilities at elementary
through University. With the theme “Taking advantage of
technology”, we are carrying out activities to foster human
resources to be the leader of the future of society. We aim

to realize a thoughtful social environment while continually
working on delivering technology, service and know-how to
disabled people and the schools or institutes surrounding
them.

ROCKET : Room Of Children with Kokorozashi and Extra-ordinary Talents
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Kenryu NAKAMURA Rie FUKUMOTO
Professor Project Research Associate

Science and technology such as artificial intelligence and
robotics are making sweeping changes to our social systems.
While there are calls for new study, no clear direction for this
study has been demonstrated. Where will the breakthrough
be?

The ROCKET Project for Talented Children seeks out children
who, because of their extraordinary talents, have difficulty
adjusting to school education and avoid going to school or
withdraw from society, and aims to create a new educational
society which goes beyond existing frameworks in which these
children can take on new academic challenges.
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Ultra-high Efficiency and Low-cost IlI-V Compound Semiconductor Solar Cell Modules
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We are aiming at the spread in the future of ultra-high
efficiency solar cells such as llI-V compound solar cells,

which are currently not widely adopted but used for space
applications. We will try to achieve seven yen per kWh by
2030 through developing elemental technologies for cutting
manufacturing costs and power generation costs as well as
improving solar cell efficiency. Specifically, we will plan to
develop thin-film 1lI-V compound solar cells with a conversion
efficiency of 30% and higher.

FHE =R 32
Yoshitaka OKADA
Professor
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Sustainable Community Design for Super Aging Society
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Hideki KOIZUMI
Professor
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We search and try to describe models of sustainable
community in terms of physical and social aspects, and explore
design and management methods for realizing it through
conducting practical researches on such following areas: an
area suffering a falling birthrate and population aging; disaster-
hit areas of the Great East Japan Earthquake; suburban
residential areas of the metropolis including Yokohama City’s
Tama Plaza district; small local cities such as Obuse Town;
urban inner areas in big cities.
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Belmont Forum Climate Services Collaborative Research Action “InterDec”: the Potential of Seasonal-to-decadal-scale

Inter-regional Linkages to Advance Climate Predictions
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Hisashi NAKAMURA Yu KOSAKA
Professor Associate Professor

The project aims to deepen the understanding of mechanisms
for seasonal-to-decadal-scale climate variability on a regional
scale and improve its prediction capability, with focus on
atmospheric and oceanic teleconnections between distant
regions that could potentially affect regional weather
extremely.
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Macroscopic Quantum Machines (JST ERATO)
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Yasunobu NAKAMURA
Professor
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JIZAI Body (JST ERATO)
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Masahiko INAMI
Professor

The project aims at creating machines which serve as
platforms based on the principles of quantum mechanics to
provide revolutionary information processing technologies.
Quantum bits are used instead of conventional bits as the
fundamental units of information in quantum computers,
quantum simulators, and quantum secure communications.
In maintaining quantum bit states for long periods of time
and freely controlling their states, there remain numerous
problems, such as the noise induced operation errors. This
project takes on these challenges both from hardware and
software sides to operate quantum machines.

This project aims to establish fundamental “body editing”
technologies that can be used in ultra-smart society. Technical
development for “body editing” merges human body with
robotics and Al, supporting peoples' performance keeping
with a sense of self-agency. It definitely expands their

physical capabilities. To realize the body editing technologies,
this project is developing methodologies for designing the
relationships between people and information environments,
elucidating fundamental knowledge of body editing, and
verifying designed “edited bodies” and their mental and social
effects within both real and virtual worlds.
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Crowd control adaptive to individual and group attributes (JST Mirai program)
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Katsuhiro NISHINARI
Professor

Crowd accidents occur when the flow of crowd stagnates and
density becomes very high. Therefore, in this project, in order
to significantly reduce the risk of the occurrence of crowd
accidents, we are aiming to establish a scientific method to
elucidate the stagnation mechanism of the flow of crowd,
and effectively guide the flow of people. We will predict the
risk by simulating the behavior of the crowd, guide people by
making use of the characteristics of the crowd, and clarify the
risk reduction effect through demonstration experiments. By
building such a crowd control system, we will contribute to the
realization of a safe, secure, comfortable and efficient mobile
society.
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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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