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Noji Laboratory

it €17 NOJI, Hiroyuki

1997 FRIFAFHRABTFMERHELRIEET BEFEL

Ph.D. Tokyo Institute of Technology
2001 REAZLERAMA TR BIEUR

Associate Professor, University of Tokyo

2005 ABRAFEFEFFAEITHIR

Professor, Osaka University

2010 REAFAFRTAMERBUR

Professor, University of Tokyo
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BEEZSFE-—2—F1-ATPaset17F BMAIBERFvN-TL1(L)E
BRI THFREIEL. D FDICEERS [R5 38145 FEHEN(A)
Single-molecule manipulation of F1-ATPase  Lipid bilayer chamber array (left) and
rotary motor protein to elucidate the single analysis of transporting activity
chemomechanical coupling mechanism. of a membrane protein

mC D

W1 2F7FY2IVELISA
Ultra-sensitive detection of the
biomarkers down to the
single-molecule level.

WA TiREAl I m R B AR A R DR
Reconstitution of self-replicating
molecular systems with the aim of the
creation of artificial cells.

Biomolecular nanomachines like motor proteins can convert
chemical energy into mechanical work with remarkably high
efficiency. To elucidate operation mechanism of such
sophisticated nanomachines, we are developing novel
single-molecule technigues based on optical microscopy and
microdevices. Besides the basic science works, we also apply
our original technology to the development of highly sensitive
diagnostic assay such as single-molecule ELISA. The latest
project we launched recently is to reconstitute a self-replicating
system with the aim of the creation of artificial cells.

. Single-molecule biophysics on biological molecular motors (—A)
We aim to elucidate the chemomechanical coupling
mechanism of biomolecular motor proteins such as FoF 1
ATP synthase and cellulase by the use of state-of-the-art
single-molecule technology.
2.Single-molecule study on membrane proteins (—B)

We develop novel single-molecule technigues for membrane
proteins to elucidate the operation mechanism of ion
pumps and transporters, working in the cell membrane
3.Microdevices for ultrasensitive measurement of biological
molecules and reactions(—C)
By combining microdevides and single-molecule technigues,
we are developing ultra-sensitive diagnostic assays to
detect biomarkers, viruses and pathogenic bacteria at the
single-molecule, single-particle or single-cell level.
4.Development of the reconstitution method to create
self-replicating molecular systems with the membrane
chamber array systems.(—D)

The aim of this project is the creation of an artificial cell

that has artificial genomic DNA.
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Yamaguchi Laboratory

1A 1t YAMAGUCHI, Kazuya

1997 RIRAFEER T LR TR =%
B.S. Osaka Univ.

2001 ABRAZFAFRERE THM%EH SLREET

Ph.D. Osaka Univ.

2001 FERERAFBIF
Res. Assc. The Univ. of Tokyo

2006 RREAFHELD
Lecturer The Univ. of Tokyo

2009 REAZFHEHIR
Assc. Prof. The Univ. of Tokyo

2016 RmEAFHUR
Prof. The Univ. of Tokyo
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The concept of our research

The development of catalysts and catalytic systems are
indispensable to solve the problems in environment, resources,
and energy. The design of the catalysts at the molecular level
and the clarification of the reaction mechanism are the key.
We investigate the precise design, synthesis, and analysis of
the metal oxide clusters and supported metal nanoclusters as
inorganic catalysts based on inorganic synthetic chemistry,
physical chemistry, and organic chemistry. These studies lead
to the development of new environmentally benign chemical
processes, new reactions, and the vast frontiers of the
fundamental catalytic science and technology.

1. Design of novel inorganic catalysts
- Design and synthesis of high performance catalysts based on
the metal oxide clusters
- Synthesis of novel multi-functional nano-structural porous
materials
- Development of novel supported catalysts with highly controlled
active sites
2. Catalysts design to solve the problems in environment, resources,
and energy
- Development of highly efficient and selective oxidation systems
using Oz and Hz=0: as oxidants
- Development of environmentally-friendly hydrocarbon
transformations
- Development of novel reactions based on the redox and
acid-base properties of metal oxide clusters
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Yanagida Laboratory

HIE Ml YANAGIDA, Takeshi

1995 ABRAFLAF THFELF THRIZEE
B.S. Osaka Prefecture Univ.
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M.S. Osaka Prefecture Univ.
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Researcher, Panasonic
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Ph.D University of Teesside

2003 BAZfHRES $HIEE
JSPS Fellow

2005 ABRAFEERLMIA B3

Assistant Professor, Osaka University
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2009 FARMIREMEIESEY TIRRE FE
JST PRESTO Researcher

2010 ABRASAEEMLMIEA HHUZ

Associate Professor, Osaka University

2015 AMKZFEEMELAMIRR 2R

Professor, Kyushu University

2018 AMAKZEBME(LAMRERT FHHUR
Distinguished Professor, Kyushu University

2020 RRAFTFRAEFICAHLFEL U
Professor, The University of Tokyo

In nature, there is a sophisticated mechanism in which
different types of atoms and molecules are assembled by
themselves while interacting with the surrounding
environment in a complicated manner, producing
overwhelming functions. Based on inorganic material
chemistry, device chemistry, and organic chemistry, we
aims to @ develop “Nanoscale Material Chemistry”, which
allows us to spatially design inorganic and organic
materials in a space at the “interface”, ®@integrate those
new material properties (such as maolecular recognition
functions) with integrated electronics devices and
information science, challenging the development of new
research fields and industries for the chemistry of
complex systems.

Current Research Topics

1.Spatial Nanomaterial Design of Inorganic/QOrganic
Nanostructures via Selective Crystal Growth Science

2.Creation of Robust Molecular Recognition Interfaces

3.Developments of Methodologies for Physical Properties of a
Single Nanostructure

4. Creation of Integrated Molecular Recognition Electronics

5. Applications of Integrated Molecular Recognition Electronics
to Inherently Complex Systems including Biology
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Nishibayashi Laboratory

Fatk {ZRE  NISHIBAYASHI, Yoshiaki

1991 REPRFTHE %
B.S. Kyoto Univ.

1995 REAFAFBRTFHARH BLREET

Ph.D. Kyoto Univ.

1995 RRARFAFBTFARMER BIF
Res. Assc. The Univ. of Tokyo

2000 REPAZFAFRR TR BHF
Res. Assc. The Univ. of Kyoto

2005 REAFAFRIZRARR B
Assc. Prof. The Univ. of Tokyo

2016 REAFAFRIZRARR L%
Prof. The Univ. of Tokyo
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2020 REAFAFRIFRARFICHLFZER U
Prof. The Univ. of Tokyo

Our laboratory is working on the development of molecular
transformations mediated by bio-inspired molecular catalysts
to yield useful molecules efficiently, which are capable of
solving global challenges in energy and environment facing
humanity on a global scale. Based on organometallic
chemistry, our aim is design and development of nitrogen
fixation, ammonia decompaosition, and novel reactions
including asymmetric synthesis. We are challenging the
generation of new energy resources and an innovative social
system based on these molecules.

1. Innovation of New Energy Resources and Foundation of
New Social Systems
As part of a paradigm shift on energy resources, development of
new energy resources such as artificial photosynthesis has been
investigated to escape from the present situation that mainly
depends on fossil fuels. One practical way to solve this problem is
10 use renewable energy such as sunlight, wind power, tidal power,
geothermal power and so forth. However, conversion of energy into
high energy materials leading to new energy resources widely
available in society is necessary to use renewable energy efficiently.

2. Development of New Catalysis Technology to Convert Ammonia
into Resources
Ammonia has been synthesized from the atmaospheric dinitrogen
and is now expected as a new energy resource that emits only
water and dinitrogen. We are developing next-generation nitrogen
fixation catalytic system necessary to realize "ammonia society”
where ammonia is used as an energy resource.

3. Development of New Catalyses as Solutions to Shortage of
Energy Resources
Plastic and chemical products such as pharmaceuticals around
ours are synthesized by accumulation of chemical reactions using
catalyst. The development of more efficient synthesis method is
important from the viewpaint of resources and energy. Chemical
products such as plastics and pharmaceuticals are synthesized by
several chemical reactions. Thus, development of more efficient
synthetic methods is important to solve the shortage of energy
resources.
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Uemura Laboratory
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1997 REAFTPETHRLFR FE
B. S. (Eng.), Kyoto Univ.
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Ph.D. (Eng.), Kyoto Univ.
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Assistant Professor, Kyoto Univ.
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Associate Professor, Kyoto Univ.

2018 REAFAFRE

Professor, The Univ. of Tokyo
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satk
Coordination
compound with a
regular nanoporous
structure.

All naturally occurring polymers are produced through
enzymatic catalysis, where stereo-, regio-, and
chemoselective reactions proceed effectively within
regulated and well-organized molecular-scale spaces.
Inspired by these elegant operations in biological systems,
our research group has been developing new methodologies
to control the structures of polymers and nanomaterials
using microporous compounds, such as MOF, COF, and
organic cages. The use of their designable nanopores for
materials synthesis can facilitate multi-level structural
control over the products. In addition, construction of the
host-guest nanocomposites provides unprecedented
material platforms to accomplish many nanoscale functions.

0 sEg~oxve—y

1. Design and synthesis of microporous materials including metal-organic
frameworks (MQOF), covalent-organic frameworks (COF), and organic
cages as synthetic hosts with well-controlled nanospaces.

2. Material chemistry using the tailor-made nanospaces as reaction fields
and molecular organization platforms.

3. Programmed nanospaces for unprecedented macromolecular recognition
and separation systems.

W /2RI RSN B S FEIRDORIZIFL
Single-stranded polystyrene constrained in the nanochannel.
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Kim Laboratory

£ B¥% KIM, Yousoo

1991 VUIIVKRILFFE 2%
B.S. Seoul National Univ.

1993 VUL KRFLER BLRIZET
M.S. Seoul National Univ.

1999 RRERAFAFRTFRMER ELREET

Dr. Eng. The University of Tokyo

1999 IP{LEMZrl AEEFIASRINES
Special Postdoctoral Researcher, RIKEN

2002 IR MRE
Research Scientist, RIKEN

2006 LA BEREE
Senior Research Scientist, RIKEN

SHRNDOESERNIMEZRNERIT T 2 BARIRDFF
Yo R ABRRDEREE D 771 ADFHFE - S48
ElClE. BHRELICKE LD FOEFREDRiEE
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L. BEICHAFEUCEDFORFEZRNTH FORIG?
FRUL. FEAICEBDFEOETFREDRLZEAIT DI LI
£DO. BRKEICBITONFYEBLOIRILF—EB
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1. B FRINOER I
2. BN FANFEDFRFE
3. HERZICLDRIGY AT LDTH A~

BREVRICEIES FRISOEER
Real-space observation of a single-molecule reaction

2010 IR #EEEMER
Associate Chief Scientist, RIKEN

2015 IB{LFRRZCA EMREE
Chief Scientist, RIKEN

2022 REAFAFRTERMER Bu
Prof. The University of Tokyo

The excitation of molecules on solid surfaces leads to
various energetic processes, such as transfer, conversion,
and dissipation. Thus, a detailed understanding of the
excited quantum states of the molecules is crucial to
improve and develop organic energy conversion devices
based on (opto)electronic and/or (photo)chemical
processes. Our research focuses on (1) real-space
observation of surface reaction processes at the
single-molecule level, (2) single-molecule measurement of
guantum states involved in the processes, and (3)
exploration of the selective control of reaction pathways
and physicochemical properties of molecular interfaces.

1.Real-space observation of surface reaction processes at the
single-molecule level.

2.Development of novel single-molecule spectroscopy.

3.Design of reaction systems based on computational science

BB —HFORES/ PHFEORE
Development of precise single-molecule spectroscopy
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Fujita Laboratory

BEH 3 FUJITA, Makoto

1980 FEXRFTFEHEMILFRIZERE
B. S. Chiba Univ.

1982 FEAFAFBRIFMAFMELRIZET
Graduate School of Eng. Chiba University, MS

(BF) EAE R RA LSRR PR

Sagami Chemical Research Center

1987 I#ft RRIFARFIFH
Dr. Eng. Tokyo Institute of Technology

1988 FERZFIFHEIF
Res. Assc. Chiba Univ.

1991 FERFTALER

Lecturer Chiba Univ.

1994 FEKRPTHFEBIHUR
Assc. Prof. Chiba Univ.
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W44 roECEETEIEHRPREFDIERIEE
The crystal structure of a spherical hollow complex self-assembled
from 144 composites.

1997 A F R R BI#IR

Assc. Prof. Institute for Molecular Science

1999 FHEAZKFRTAMARBIR
Prof. Nagoya Univ.

2002 RRAFAFRTFRMATEIR
Prof. The Univ. of Tokyo

2018 DFHAMZA AP SR (RE)

Distinguished Prof. Institute for Molecular Science (concurrent)

2019 RRAF MR (F5S)
University Distinguished Prof. The University of Tokyo

2023 ERAZEBIIR (REHLV VR ISREFEILERE)
RRAPHRIRELRIR ()
University Distinguished Prof. The University of Tokyo, Tokyo College

Weak interactions induce the spontaneous organization of
various biological structures. We are translating such an
elegant nature’s mechanism into design principle for
artificial molecular assemblies by showing the
self-assembly of well-designed molecules into functional
molecular systems.

1. Self-assembling molecular systems utilizing transition metals:
Discrete coordination frameworks are self-assembled from metal
ions and well-designed organic compounds. See figures.

2. Nano-space chemistry: Chemically and physically new phenomena
are developed within the nano-sized cavity of the self-assembled
hollow compounds.

3. Coardination network: Non-covalent polymers with unique
properties have been developed through molecular self-assembly.

BHAOECH U ABEBEMEEDHMSFS CREATION
FRROEGEWVETEZE(Lab Living) 2L T REX—H—EBEBRARED
AERICZRL LW FREEET M EEAH T,

Fujita laboratory has recently been renovated in Kashiwanoha,
where instrument companies and Fujita laboratory daily communicate
to create new molecular structure analysis technologies.

b s 0oxvEe—y
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Uchida Laboratory

AHA f#— UCHIDA, Ken-ichi

2008 EEHBAFIETPIMIPIERIT AR £

B. Eng., Keio University

2009 BEFBAFAFRETAMEMERETZEY BLREET

M. Sc. Eng., Keio University

2012 RAAFAZRELAMERIELEH BLRIZET . HL(EP)

Ph.D. (Physics), Tohoku University
2012 WALKZFEBMEHRTRT BIZK

Assistant Professor, Tohoku University

2014 RALKFEBEMBATERR HHR

Associate Professor, Tohoku University

2023 E-M SR AE MO =Y R R 22—
LETN—T)—5— (BH)
Distinguished Group Leader, National Institute for
Materials Science

2024 REAFAZREHBLBARFEMARNEREL-
TEEISRIEFR B2 (1)

Professor, The University of Tokyo

2016 ME- AR RHEBRIE 2E MO 2R R 8L

TI—=T1)—5—

Group Leader, National Institute for Materials Science
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BE#REBEREINTIER
TEHRICEIRTES
[BEXKAHA]
“Thermoelectric
permanent magnet”
enabling conversion of
heat and charge
currents in orthogonal
direction

W42 LI IR B
MEIDROEBIEREEIC
TBAVIA A —FETTT«
PZSAN
Lock-in thermography
system for observation
of various thermo-spin
and
magneto-thermoelectric
effects

We are conducting research on "spin calaritronics” based on the fusion of
spintronics and thermoelectric/thermal transport properties. We are
developing new thermal energy conversion, control, and transfer
phenomena and functionalities driven by the concerted effects of electron
transport, magnetism (spin), phonan, ferroelectricity, etc., and materials
science to improve their energy conversion efficiency by introducing
technologies and knowledge from interdisciplinary fields beyond the
conventional framework of spintronics. We aim to contribute to the
realization of a sustainable society by breaking new ground in spin
caloritronics using our uniquely developed active thermal measurement
and hybrid/composite material synthesis techniques as well as by
bringing it to fruition in thermal management technologies.

Examples of our current research themes are as follows:

1. Exploration of new materials, microstructure control, and synthesis of hybrid/
composite materials for giant magneto-thermoelectric and thermo-spin effects

2. Contral of thermal conduction by magnon engineering and spin currents

3. Investigation of transport properties in quantum materials and ferroelectrics

4. Development of nanoscale active thermal imaging measurement techniques

5. Development of high-performance transverse thermoelectric conversion modules

WESIHEREES
MROERICEWS
SEREREEON
Example of thin
film fabrication
equipment used to
fabricate magnetic
hybrid materials for
thermal
management
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Takeya Laboratory

& #i— TAKEYA, Jun

1986 RREAFEAIMYIBETIZEE
B.S. The Univ. of Tokyo

1991 RRAFAZRIESHERHMELRZET
Graduate School of Sci. The Univ. of Tokyo, MS

B R A A B RERTEPR AR

Central Research Institute of Electric Power Industry

2001 13+ (%) (ERAF)
Dr.Sc. The Univ. of Tokyo

2001~2002

24 ZEF T HALE FIER PR R B & (RIE)

Visiting Researcher, ETH, Zurich

2005~2006
BLFMEREEMES (FE)
Visiting Researcher, RIKEN
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WIL—7 2V —DhX &R E M FHE
FEA R
Solution-processed printed organic
single crystals

WiaFVSERERILEDS
Synthetic chemistry
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2005~2006
SRALAF R BMIR PR BBNEUR GRIE)

Visiting Assoc. Prof., Tohoku Univ.

2006 ABRAFEZMERHMEFEIUESUR
Assoc. Prof. Osaka Univ.

2007~2011
FARITREEESZP TR B (RE)
PRESTO Scientist

2010 ARBRAFEXEFFHEAR IR
Prof. Osaka Univ.

2013 RERAFHIR
Prof. Univ. of Tokyo

In the development of next-generation electronic devices, it
is needed to consider their compatibility to the environment
and demands for their diverse functions because of the
rapid structural change in human society. Recently, organic
semiconductor devices are attracting much attention as a
practical candidate to meet such requirements because of
their simple and low-cost production processes, low
environmental burden, as well as for their unigue function of
flexibility. The scope of our research group ranges from
basic scientific studies on materials chemistry and charge
transport physics in organic semiconductor interfaces to
the device functionalization and engineering of organic
semiconductors.

1. Development of high-performance organic devices and their matrix arrays
- Development of best-performing printable organic transistors
- Development of three dimensional arganic transistors
- Development of Active matrices and high-speed circuitries
2. Fundamental charge transpart physics in high-mobility organic
semiconductors and interfacial -electron systems
- Studies on fundamental charge transport using organic single crystals
- Fundamental mechanism of charge carrier transport in organic semiconductors
- Novel charge conduction layers at the interface of organic semiconductors
3. Synthetic chemistry to develop high-performance organic semiconductors
- Our group is characterized by the quick and efficient collaboration among
material development and studies of device physics. Small-molecular and
polymer semiconductors with the world's highest-performance functionality
are being produced by the combination of innovative development of reaction
schemes and elucidation of microscapic demand from the device physics.

WER RN EESNICTIEF DTN WFHLWliEZRIET 2 TFHR
Physics to understand fundamental Innovations for future industry
processes of charge transport
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. Fujioka Laboratory

BRG] ¥ FUJIOKA, Hiroshi

1984 RRAFTHEITELFRIEE
B.S. The Univ. of Tokyo

1984 EL@tXStt At

Fujitsu Limited

1995 AUTANZTRKEN-IL—KIELFEET

Ph.D. Univ. of California, Berkeley

1995 HUTANZTREN-IL-KRE[TFERMREE

Res. Assc., Univ. of California, Berkeley

1996 RRAFAZEBRITZRMERBF
Res. Assc., The Univ. of Tokyo

1998 RRAFAFB THRMETHED

Lecturer, The Univ. of Tokyo
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BEFERHEICLIREL. B ERFEATETIRENTRE
Characterization tools which detect luminescence,
electron diffraction, and current induced by
electron beam irradiation.

1999 RRAFAFBRTFRMAFBIHIR
Assoc. Prof., The Univ. of Tokyo

2004 RRAFEERMARIIEIE

Prof., Institute of Industrial Science, The Univ. of Tokyo

Since conventional electronic devices have been fabricated
on fragile semiconductor wafers, they have to be put in
robust heavy packages. We are developing technigues to
integrate semiconductor single-crystalline thin films with
light and flexible materials such as polymer films or metal
foils using a growth method named "universal
heteroepitaxy”. We believe that our techniques will help this
century to evolve into ubiguitous computing society.

Current research topics are as follows:

1. Development of the universal heteroepitaxial growth technigue

2. Development of polymer/ metal based electronics

3. Development of high efficiency nitride solar cells

4. Development of high efficiency LEDs/LDs using next generation GaN
5. Development of AlGaN Power Electronics for a Decarbonized Society

BEZEBER LEOANTOIEZF vV EEERTS
A=ZN—HYILVKEEE
Universal epitaxial chambers which make it possible to
grow semiconductor films on various substrates with
large lattice mismatches.
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. Tatsuma Laboratory

St TATSUMA, Tetsu

1988 RRAFITFETHRILFATIZRE
B.Sc., Univ. of Tokyo

1992 RRERERIAFIFHENF

Res. Assc., Tokyo Univ. of Agriculture and Technology

1993 ¥+ (I%) RmAF
Ph.D., Univ. of Tokyo

1998 RRAFAFRE T FRIALFHA

Lecturer, School of Eng., Univ. of Tokyo

2000 REAFAFBETFRMRFBIIR

Assc. Prof., School of Eng., Univ. of Tokyo

2001 REAFEERAMRIEPBIEUR

2007 RRAPEERIMATTPTERIR

Assc. Prof., Institute of Industrial Science, Univ. of Tokyo

2008 RRAZPEERAMI TR IR

Professor, Institute of Industrial Science, Univ. of Tokyo

Assc. Prof., Institute of Industrial Science, Univ. of Tokyo
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MEHITOTVF T,

WY TH/ R FEED,
Nanophotonic fabrication of nanoparticles.

b &g~oxvte—y

Nanomaterials are characterized by their ability to
interact with light. We take advantage of this to create
nanomaterials through photochemical reactions, and
manipulate light with the nanomaterials. These future
materials including metamaterials are expected to be
applied to a variety of devices.

1. Plasmon-induced charge separation (PICS).

2. Chiral plasmonic nanostructures and optical metamaterials.

3. Magnetochiral nanostructures and magnetochiral
metamaterials.

4. Near-field photocatalysis.

5. Magnetic nanoparticles and magneto-optical devices.

6. Other nanomaterials including quantum dots.

WTSXEZy BT /HFPRET BT
Growth process of plasmonic nanoparticles.

BARAETHERLAFINEZINITIVF /T
Chiral spiral nanostructures fabricated by circularly polarized light.
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. Ishii Laboratory

AH Mz ISHI, Kazuyuki

1991 FALAFIBLE(LFRIZEE
B.S. Tohoku Univ.

1996 18+ (%) RAKXFZRLARRIELRIEET

Dr.Sc. Tohoku Univ.
1996 FALKFRFRIBAMERBTF

Res. Assc. Tohoku Univ.

2006 FRRAFEERIMTFRABIEIR

Assc. Prof. Institute of Industrial Science, The Univ. of Tokyo

2007 FRRAFEERMMFAELIR

Assc. Prof. Institute of Industrial Science, The Univ. of Tokyo

2012 RRAFEERMMEABIR

Professor, Institute of Industrial Science, The Univ. of Tokyo
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W(a) KILT1U2 . () 7202 T =481k
(a) Porphyrin and (b) phthalocyanine complexes

BME7OEX
Research process

The discovery and elucidation of new electronic
structures are important not only for pioneering frontier
science but also for developing new functions. Since
metal complexes have various electronic structures,
coordination chemistry is especially promising for
designing electronic properties. We aim to create novel
functions of organic-inorganic hybrid compounds in terms
of coordination chemistry, photochemistry, and spin
chemistry. We conduct researches based on syntheses
of targeting molecules, various spectroscopies and
detailed analyses.

. Functional Porphyrin and Phthalocyanine Complexes

. Photofunctional Metal Complexes

. Bio-Functional Molecules for Cancer Therapy

. Novel Photofunctional Materials Based on Molecular
Magnetism

5. Development of Radioactive Cesium Decontamination

Materials

AN wnp —

W7420Y7 =2 R2cERWER T RRICHITBELILCOENRAA—I2T
Fluorescent imaging of Vitamin C in a mouse using the
phthalocyanine R2c
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Y th# SUNADA, Yusuke

1999 ZBHEARFBFIMLFREE
B. S. Nagoya University

2022 RRARFEEFMMEAN B

Professor, The University of Tokyo

2004 BHHEBAFAFREFMRAFHELRMREET $1(G8%)

Dr. Sc. Nagoya University

2004 BAFMHRES SRHM%RE (REEKE)
Research Fellow, JSPS (Nagoya University)

2004 AMKPEEMEAMTRR BHF

Research Associate, Kyushu University

2007 AMKPEEMECAMIR  BhEL

Assistant Professor, Kyushu University

2016 RRAPEERMMENR HHIR

Associate Professor, The University of Tokyo
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Fl’:ld}j‘f_ cluster molecule having
planar molecular structure

can be synthesized by using

ladder polysilane as the
template.

Nanosized metal compounds have attracted much interests
owing to their own unique properties attributed to the
nanosized effect. Our research interests focus on the
design and synthesis of a series of well-defined nanosized
transition metal clusters, and their application as functional
materials.

1. Development of template synthesis of nanosized metal
clusters

2. Elucidation of the detailed chemical as well as physical
properties of the metal clusters

3. Application of the metal clusters in a variety of catalysis

4. Synthesis of new functional metal clusters consisting of
both transition metal and the main group elements

WIO-TRy I ZEEERURNEEH IRER T COXRBRERFEL T 2R -
KICHUARLRELILEM TSAHBTEICERLET,
Highly air- and/or moisture sensitive compounds can be handled in
the glove box.
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B. S. Tokyo Metropolitan University
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JSPS Research Fellow
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Visiting Researcher, University of Miami

Assistant Professor, Tokyo Institute of Technology
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JST PRESTO Researcher

2023 RFAZF EERAMTERT 560

Lecturer, The University of Tokyo
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ELRERERRMET
Dr. Eng. Tokyo Metropolitan University

2015 RRAZF KFREFPRMER LFEH BLHRE

Postdoctoral Researcher, The University of Tokyo

Excellent Young Researcher, The University of Tokyo
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JST FOREST Researcher

2016 RRIFAF RERMRIRMAER MER / 4HEBE

Postdoctoral Researcher / Project Assistant Professor, Tokyo

Institute of Technology
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52—l
Tetrahedral nickel cluster catalyst declining the activation energy in
the greenhouse gas conversion reaction.

The nature of 'quantum-sized materials', which are
ultrasmall nanoparticles with 1 nm diameter exhibiting the
guantum size effect, have not been clarified sufficiently yet
because of the technical difficulty of their synthesis. In this
laboratory, we investigate the development of synthetic
methods and properties of such materials by utilizing the
knowledge of both organic and inorganic chemistry.

1. Development of synthetic method for guantum-sized
materials

2. Evaluation of physical and chemical properties of
guantum-sized materials

3. Development of atomic-level chemical reactions

4. Construction of concept of atom-analogy

BEFHAZIMEICEBENEFREERIERBELL [EREHR]
'Higher-order periodic table' theoretically constructed based on the
electronic states unique to quantum-sized materials
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Mn,CaOs§& &

Mn,CaOs cluster, the
water-oxidation / Oz-evolving
site in Photosystem Il

BMn,CaOsFEHEFEDK S FH
57 A %5 EIREK D BERIC
EREIER-DICDELR[ER
BATON BERK] ()&
[RIEBEEFRERE] (F)
Proton transfer(left) and
electron transfer pathways
(right) required for water
oxidation (2H,0—0,+ 2H*
+4e7) in the Mn,CaOs
moiety of Photosystem II.
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Assistant Professor, The University of Tokyo
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Lecturer, Kyoto University
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Professor, Osaka University
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Artificial photosynthesis, a process that converts water or carbon
dioxide into oxygen, hydrogen, or carbohydrates via sunlight, has
more significance in overcoming future energy problem, since the
molecular structures of key proteins in plant photosynthesis have
been solved. To realize artificial photosynthesis, we are trying to
clarify mechanisms of reactions in small (e.g., metal complexes) to
large systems (e.g., biomacromolecules) using theoretical
approaches (e.g., molecular dynamics simulations and
electrostatic calculations).
We consider that enzymatic active sites are formed by
preorganized protein dipoles. Keeping this in mind, we analyze
protein functions on the basis of the molecular structure to
present a new strategy of designing functional artificial molecules.

1. Understanding molecular mechanism of light-driven water
oxidation: photosystem Il and artificial photosynthesis
- Mechanism of long-distance electron transfer reactions
- Mechanism of proton transfer reactions in proteins
- Mechanism of light-harvesting / excitation energy transfer
reactions
2. Designing functional molecules—Smart Protein Design
- toward more active catalytic centers: elucidation of minimum
key components that contribute to enzymatic reactions in
enzymes
- toward better inhibitars, better control over enzymatic
reactions: elucidation of inhibition mechanisms on the basis
of the molecular structures

BEZEOMBEEMERMUICH RS
ERERSEEEER
Substrate-protein interaction in
the catalytic center of an
enzyme: overview with HOMO
(highest occupied molecular
orbital)
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2024 Awards and Commendations
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(BPHhAffZ22) Student and Early Career Researcher Poster Award IUPAB2024 Organizing Committee
(BFHBAFZEZ) Student and Early Career Researcher Poster Award IUPAB2024 Organizing Committee
(BFHBAFZTZ) Student and Early Career Researcher Poster Award IUPAB2024 Organizing Committee
(IUOMRZE) BRbZERE 104535 FAHEEE

(LLOHAZEZE) 45th International Conference on Coordination Chemistry Outstanding Poster Award
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Curriculum?2

KXZBR

IWAREZEROEEME (KER) ZRBNALET . FMAE CREALER
FRDEICEBICEELRZMZFICDIT. REHDHARICERMATESDELD
[CRI=UVIZBRULTVE T, MEROBEDORHEDEAICTON
TVET, T BPINEHERICNAC. ERNIOEETCEDAMZER T
BDTED—REVTC ELTOHRBEKRZRB CERELTNET,

E SRS
BEFLRFR W1 F B HE BZ2 - RIELE
Advanced Lectures on Quantum Chemistry Instrumental Analysis for Biomolecules Safety and Environmental Chemistry
B E8FREEE W ARSI T 245w WIS AL RISRER
Semiconductor Surface Chemistry Advanced Lectures on Fundamental Engineering of Catalysis Advanced Laboratory Work on Applied Chemistry
W EEREAM R 25 5R W E FREEEIRER WS AEREREE
Photo-Functionalized Materials Fundamentals of Optelectronic Functional Thin Films Advanced Exercises on Applied Chemistry
WIRIEEHA L2245 W R RE M R MR AR L2 Y5 R
Advanced Lectures on Environmental Chemical Analysis Advanced Lectures on Functional Inorganic Materials Advanced Chemistry of Functional Metal Complexes
WSR2 WSR2 WXHERIAEF
Superconducting Materials Advanced Lectures on Applied Chemistry X-ray Photochemistry
IRV gy e S i W b2 ET R R WEE - Rt - GRAEREIEZ
Advanced Lectures on Applied Spectroscopy Radioanalytical Spectroscopy in Material Science Organic Chemistry: Structure, Reaction, and Synthesis
WA A DREDHHE BESIEZETINA R N1 5FEYYEER

Biochemical Separation and Analysis

/\.iﬂilﬁi

ﬁg

OEEBTHME

Scanning Electron Microscope

O 7 —UTTRBEHIRND SHRERE
FT-IR for Microanalysis

Advanced Lectures on Electrochemical Devices

TERmE - MRS

Crystal structure analytical apparatus

* B ARAEEFEEMER (TEM)

- FIBEEEIHHEREE (FIB)

- B ERILE TR S (SEM)
- BIEREEXIRESHEITEE (XRD)
* SBFIXERETRE (XRD)

s HESU—T—XFv VMR

DT EEEITRE

Molecular structure analytical apparatus

* SIBIEERHSHISIRINE (NMR)
« T-UITZEBRAD =B (FT-IR)
« J—UIBRL—T SV NERE

(FT-Raman)

- LTSN oHEE
« BFAEVHIERE (ESR)

- ARA—EHRIERE (CD)
- AROOYNI S T4—(GC)

Single-Molecule Biophysics

TTRATRE

Elemental analytical apparatus

* ICPFEIEAHTEE (ICP-AES)
+ ICPEENITEE (ICP-MS)
+ CHNITROTRE

* EIEXIRDITEE (XRF)

* RFRADHTEE (AAS)

KREDTRE

Surface analytical apparatus

 XERHEBFDAHEE (XPS)
- EBRTO—TJ5RMEE (SPM)
c BFRIO—JIRAo07F 5P —

(EPMA)
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I E BBF @mieseten

A&, EmOBREB BN ERKFRICHED OTERUZ. FH
WEFAREFELEEDT IO MATHEICPEDERA S EA
BEIRAZED D LTHETY, LMD ZH DML
ZRMOBERCH DI EFDHEDATID BORIDDRBETIEEE
BREVBDEEIFEAEENT UL D BEEICRDIEVZ—ENIL
REFIEEBVET ., REPERRNDOBDESESEENDILRD
ZERFFITFRITHFOCVET . MALFEZZENDESAD. 3k
WROBLWVWI A —IL R TEESNS CEZHRFHFLTNE T,

ERRARFRFRE
EFERARRUEEER B

B M o rErmR)

R WERFAPEZRMANDEZER CTHIEH B OWRRZTOTVE
9, MRECTIE E. Fl AREESTOMRZENREU TSI 72
BRULTCVE T, HICIFTAICOEDN M EHD, REBEKRARZL
TVET, FHMETRENSIALZERICHEL. B2 FHFZHAL.
AEVHIEEVSBR THEZTOCWE UIc, BREHETID. HiFR
ZFRDITSEDLEP. AEOMAZLEDORAZBLC, IWAEVSEZEH
FRENMEEDDODE LI, BRLERIE BREBAZ/NSVARLR
EEORETHIEBVET . ZORILREDHN S, —ATEHL LD
ABDEHIN HHMEZODBFORASINS ELERFLCVE T,

JERESCIHR PR A R
IR

O 3EE @meosmteT)

EEE R im A 2R KRR AZ (JAIST) [CTHE - BB EEZ{TD
TWVET, JAISTICFERD OEPT TERSHRED DD 4
FMAEEOMNEWNP, FICED BT TOHRED . L THERR
BRIIKREGLBERBLEGOTCVE T, KCMAFMDEEDZ IERFHE
NCHH, KEPEXEOHCHFAICHNS P BT —
DIREICHESNDD. FLEHFLEXRITHERICEENTW
FI. CCTHMECTRARBLEVWAEDAZERIOCVET,

29



30

g fFESHLBCALER

HNEANBZE HRE (G5113AN) SHEAFLHREE (&8t4AN)

China N ISVA France
Taiwan 1A I954F Ukraine
Hong Kong 1A BEE Korea
Uzbekistan 1A Ry Germany

@2025F3RRT,

New Zealand

B (FSY)
Anouk Rossen @Emwzz)

| first came to The University of Tokyo in 2017 when | spent 6 months working in the Fujita lab as an internship
student for my master’s degree. It was a truly unforgettable and unique experience that left a deep impression
on me: even so much so that | ended up coming back here as a PhD student in the same lab, where | am now
working on research on protein encapsulation in self-assembled cages. Living and doing research in Japan is
very different from what | am used to in the Netherlands in many aspects, so at times it can be hard, but | feel
like | am learning something new every day! Be it about the research itself, how to communicate in an academic
setting here in Japan, or just general things about Japanese culture: | feel like being in Japan is opening many
new doors for me as there are so many opportunities here that cannot be found anywhere else. | like how
research labs here are ambitious, and all members work together as a team. Everyone is willing to support and
help each other out to take research to the next level! | am really looking forward to experiencing the many
aspects of life as a research student in Japan in the years to come, and who knows | might be staying here for a
little bit longer after my PhD graduation!

et (hE)
Zhang Xiyuan cesmizs)

| came to Japan in 2018 for pursuing master’s degree in Uemura & Hosono Lab as an international student after
obtaining my bachelor’s degree in Tianjin University (China). My research interest now is synthesis of functional-
ized polymer within nanospace. Professor always inspires us to find fascinating ideas and encourages us to work
sprightly. Everyone in the lab is very friendly and they are always ready to help others. I'm so glad that | decide
to study here which enables me to access world-class research platform and enjoy a different culture.

BEHRE (XF0)
Mariel Zarco-Zavala @iz

| am a research fellow of the Department of Applied Chemistry in the Noji Lab. | did my Ph.D. in The National
Autonomous University of Mexico and have always been fascinated by the ATP synthase nanomotor. After
meeting Noji-sensei, in the Bioenergetics Gordon Research Conference, | got amazed of the power of the
detailed studies of the ATPase complex conducted in his lab and | realize that coming to Japan would be my next
objective. Once finishing my Ph.D., | became a postdoctoral fellow at Noji Lab in 2016. During my stay here, |
have always felt everyone support (in and out of the scientific field), | have learned many new cutting-edge
techniques and | have experienced to be part of the top world-class research environment that the Tokyo
University infrastructure and the great vision of the head of the laboratory could provide. | am happy to work here
and | will have great memories of this time of my life.

B (RhFL)
Ngo Thi Hong Trang &=

| came to Japan in 2006, and took a one-year Japanese course at Tokyo University of Foreign Studies before
attending to the University of Tokyo. | graduated the bachelor degree in Applied Chemistry Department in 2011. |
am now a second-year master student in Ishii Laboratory, working on the field of photochemistry. | chose the
Applied Chemistry Department because it is one of the top world-class research centers with many cutting-edge
technologies and significant contributions for chemical industry. Besides, the people here are all very nice,
hard-working, and they really helped me a lot in my campus life. | have been enjoying the great moments of my
student life in Japan.
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J—IIRKZIC6rBEEBZULEUC. BRETIE. BLEHmXARINOBNcT - TCHRICEDEHF
Ufce 2<HTULWERIBETERZTHOIETHE. ABODBEADEADSEEZEYDNEBDHELETHULET
HABEIHELTCIFESEVDT., IDRFELCHERAEEIPEUF U, EBICSXIFBNDFETAUBENH
Mo CLEVFULEA FTULWREBICBVWCEBB CTHRZHT EHICFRIAFDH DT —YREEDED
DHBDATIa1—)U - [TEADMNEEVWSEBVWHGNIICEDFTE U, e, BREDHRZRFIESICEZHEK
=TT, OV7 - AVR -FHE- NI - IFFET7 - RAYVDAVIN=EBRS Y FIALE—EICBTUL
OO ZFREEDEVNZFELE U, tHOEICEKZREF>TULDH. BODEDXEZZDERNHZHT
BAHOTENTEDD. BLRATNTVDEIOIHERENDDOF U, IRUAICHEBEBZPEEEZDCEE
=35 —YaVaElD ECEETHD., HRICHITEMED>ELIFTOLEEWLWEBDbEINE U,

INEEZER ERMRE BLFE
R ZEB (WTUSKE)

2013F AN STRRMAMORMBL TOISLAZFALCRADI—T VDU T SKREICTIFHBZL
FUI. BIFDZHIREZZIT, ¥ DZHEIMAZCHSWELTIRARZTVE U,
REFGEBZEOITORELOCICD. AANDSBADPAHDEENE L BEDREVEEZESEE U,
BREF RAYZED NVF—PFUYpEEDOI—Ov/\DEL, YV HR—)LPBE PEEEDT I T,
FROASYDREERERFLT. TNENICHEEODHDDTERDRBENKRETUIEH BH DFREERDE(C
BAOBHErNEBZRITTNDDRETHELNOETY. RDI—TVEBDREDLRIIZDTIN. 35X
FHABEFET. TNZNHRFE CTIFBICEHAWVEFRD HRF U,
BHFAREORARIDFICOVNTHS O CT—HICHRZTVR U, BRTA AN Y Y3V OKBEZERD K
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IREZER SURRE BLFE
KB HA (L8, AkzoNobelit)

20111080 52012F 1B(CNFCCCOETOISADIIEICKD. 37 BEHE LiB(CH D AkzoNobel
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O24E (P023%FE: Institute of Porous Materials of Paris(7=5>2X))
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Chemical Human Resources Development Program
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M E R I T (Materials Education program for the future leaders in Research, Industry, and Technology)
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