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Fujita Laboratory

BEHE 3 FUJITA, Makoto

1980 FERFTFEREMILFREE
B. S. Chiba Univ.

(B4) HRAR R SR L AR TR

Sagami Chemical Research Center

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

1988 FERZIFHEF
Res. Assc. Chiba Univ.

1991 FEARZTFE0HA

N - Lecturer Chiba Univ.
. L

EFRRTEF BLEEGHICHEESN.DNAZTESBAP
FVINODERBEFE B TH DOEEFHAEZ DD
DFOEGHRDPBEENICERLE T AMRETIEZD
FOFULHCERLUC. D FORENTEG R ZEFER
([CHEET DM ERICIDHBATVET,

1982 FERFAFZRIFMAFMELRIEET
Graduate School of Eng. Chiba University, MS

1994 FEXRFTFEBHHUR
Assc. Prof. Chiba Univ.

1997  SFRIFH R BI#IR

Assc. Prof. Institute for Molecular Science

1999 FHEAFAFRIFMAFEIE
Prof. Nagoya Univ.

2002 RRAFAFBTARMAREIR
Prof. The Univ. of Tokyo

2017 RRAFPHSEHBEE L5 F ISR RE ] LUR (RIE)
2018 HFRLMTRN 45RIRTZRERFT  SHHUR GRIE)

Distinguished Prof. Institute for Molecular Science (concurrent)

2019 RERAZFHBHUR
University Distinguished Prof. The University of Tokyo

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. BBEREZaAUICECEAUD FYAT A
KRR TE EUBEZRBHELTORERREE. LTI
g F1—JBEE BEOLZEM TIRIODICKV ERER
BERBEERDECESGZER L CEX LU,

2. L /B DI
COLIICUTREUCEERDBRANEICOLONDHFEZEEZ
FERAUC A ZEOEZZRBRLCVNE T 9D 5. 0 FHN
ZEICEVT.ARED FORELPHENTYERIRLEEZ
ERULTEF U,

3. BCEEME) FiRE
Bo&EaDtidzasn FILRICHATOTLT . RELFBES
KEEMEZEI 5D FHREDECERICHIILTVE T,

W44 nPoECEETIEHRPREFDIERIEE
The crystal structure of a spherical hollow complex self-assembled
from 144 composites.

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

BAXTFROFhiz/-AEERMEEDESERICEST
AIDRNUIVIEEN #AH EHB
A synthetic B-barrel structure forms through peptide folding and
metal-induced self-assembly.
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M Assistant Prof. / DOMOTO, Yuya / TAKEZAWA, Hiroki

W Project Assistant Prof. / NAKAMA, Takahiro
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Noji Laboratory

it 11T NOJI, Hiroyuki

Ph.D. Tokyo Institute of Technology
2001 RRAFEERMMRABIEIRE

Associate Professor, University of Tokyo

2005 APRAZFEEFAMERTEIR

Professor, Osaka University

2010 REARFAFR AR RRBUR
Professor, University of Tokyo
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Micro chamber amay

BEESFE-—4—F1-ATPaset1HF BMAIRRERF v N—7L1 (k)&
BRI THZRIEL. B FOIEEERD sy B FEHE (R)
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

MD

-

0\ TR Cml MR B AR A D
Reconstitution of self-replicating
molecular systems with the aim of the
creation of artificial cells.

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

1997 RRIFEAFREEIFMARHELRIZET EPEL

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 techniques based on optical microscopy and
microdevices. Besides the basic science works, we also apply
our ariginal 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.

j—

. 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 maolecular 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.

W sz A0xvE—-
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Yamaguchi Laboratory

O #t  YAMAGUCHI, Kazuya

1997 ABRAFER THHILETEFR 265
B.S. Osaka Univ.

Ph.D. Osaka Univ.

2001 ERAFBF
Res. Assc. The Univ. of Tokyo

2006 RRAFHAD
Lecturer The Univ. of Tokyo

2009 REAFEBUR
Assc. Prof. The Univ. of Tokyo

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

2001 ARBRAZFPAFRERE THMAEH SLREET

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

Wb s~ 0oxvE—Y
MNED B AR LTV TEHICE. MIER N E 52 BB
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W Project Prof. / MIZUNO, Noritaka M Associate Prof. / SUZUKI, Kosuke

W Assistant Prof. / YABE, Tomohiro - YATABE, Takafumi

M Secretary / UMEZU, Chizu
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Yanagida Laboratory

HIE Ml YANAGIDA, Takeshi

1995 ABRRFILAFTHEILF T FRIZRE
B.S. Osaka Prefecture Univ.

1997 KERAFILAF TFMERHELRIZET

M.S. Osaka Prefecture Univ.

1997 WTFBI (B/SFV=v7) AR AH
Researcher, Panasonic

2002 EEF—HIFRFELREET
Ph.D University of Teesside

2003 BAFfHRES 1S5RS
JSPS Fellow

2005 ABRAFEERLMIA B3

Assistant Professor, Osaka University

BARICK . BELDLBEORF D FOBEALREE
BHICHEEFERULENSROTICHSG EAD. EAIBYE
ez E NI S GRETR) D EFELE T AHRE
TlF EEMEYPMER. T )( 2. BRI —
A OINSBRFRICEET DTS /AT —)LD" M5
ST =B ER T CE T B MR Z RE(C
BVWCEERET T /MHRZZRERAL.@ZTNS5D
FUWM B (BERL D FREEETE) ZEREIL
TIA X BRB/ZEMESEDIET. HADHDED
DERD D FENRZEBNICHE(FAIT OEMIIRZ
EZ MUV D HF EXRORBICHKELET,

BEETHOMET —Y
1. EEERNERRRICIIH U EE- BT /ARSI FED
Fith

2. BEED FERMSTEDRIR

3. MED T/ BEERIERIT DR F

4. SRS FERBTL IO I ADEIR

5. LD D FEORZEEFHAICKIDEMRY A T ANDRERH
e ﬁ%ﬁfﬁ SR FRMAEONY

EREENE
DFREILD EIEQ&(DSIJB‘!

2009 MARMREMIBSEP TIRRE FE
JST PRESTO Researcher

2010 ABRAZFEEMLAMIEA HHUZ

Associate Professor, Osaka University

2015 AMKZFEEMELAMIRR 2R

Professor, Kyushu University

2018 AMKZFEEMECFIATRR EeHUR

Distinguished Professor, Kyushu University

2020 FRAFIFRARFICHLFZER 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

b s~ 0oxvE—Y
BEAVARZ—EICRUHFELLD FEHFRDHEDISFWNIF
YA T4 VOISR ZIRD 5O TEDEE T — & CHRDWVELELD,
MRETIF.RFDFHEFEDIN. ZNODKEZRIZT D
F 27— BB DR LR SR LT A S0
mENSHELTVNET . BHD 7 AT CRstLIcFLWLF ./
MR HET )\ AT R E— RO B THEG AN PIFRE
AV F MHROKRKZIBSIDIFoEEL I THR—NET,

STAFF WEXE / S — WEETEREE / &8 fic Wi / iR R WWE / K =
W Associate Prof. / NAGASHIMA, Kazuki B Associate Prof. / TAKAHASHI, Tsunaki
W Assistant Prof. / HOSOMI, Takuro M Secretary / Matsumoto, Nami
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Owari Laboratory

Bk BBl OWARI, Masanori

1978 RRAFTFHTHELFRZEE
S. The Univ. of Tokyo

B.
1983 {8+ RRAFARZHRIETET
Ph. D The Univ. of Tokyo

1985 RRAFBHF
Res. Assc. The Univ. of Tokyo

1990 RRAFHAD
Lecturer The Univ. of Tokyo

1993 RRAFBIHIER
Assc. Prof. The Univ. of Tokyo

1999 RRAZHIR
Prof. The Univ. of Tokyo

MROEMEBEICE T DERIEFMHDMR-RBEFTEE A
DL HRDRETOCAPHERMCEOTHARARTT AT
RO A I0~F / X=NVREICB T B EBEZHS DT
FOIEDRIG. Ml BEEDEATVOERET )M ARED
R CHHENDTIFFL REMA FOF EFE P, Lo tdrE DY E
NABEOREKICECRHEHZR O CVET  ARAETIE 1 H
OHNBEFICHITDEMEBEZRSNCT BICHD FHEDD
RRNTEZEIL T DIHIC U T OMEZEITOTCVE T,

1INRA 7 VE— LBV M\ RE =R IEDFF
E# 1007 /A=MUEITICH<RoTc A # Y E—LERWVT MRRD DT
Ue Wi \REICEVWVEED THIDIU. SHICZDBRDSRET D _RA T
ZBENNIHET BEMHFD=RAT RN EAET dF EERH:
RBLTWS. BELETEZERBVT. BF T\ A ADRERBEPRES1LD
RRFHA. s R R OMEN Y OB AT, R F OB SR
BEERBUIC, Fe, BERRROTRD hET DL AZED TS,

2. = RTRFEIAIRICDIDOU—F — @B =Rt 7 bLATO— T DBF
HEERVERICNIUERICEERED T DL #HOERNORFH1ETD
AFVEVTREENG MBS N A 7 VOB AR ERBIRFHSRFD
BRABELGDHZRD B LA Z Y DBENNICLIDTRERETHIEN
OgTHH(ZRT7ILTO-TD) COHFEESHREESRICERTD
CErBEVTHEEE FERAEZETOCVS,

S XA EFETEDBRXERERT DL
PECXRERHUCEETIAEFR BRI CTRELLCDEFZRL.
BfREZECT COXBFORRER AT L HEDRFNSRELL
BFICLE NI —VERHIENTE BROKEEFE DR FEIIICE
IAMDFAETHEONENVERERFHTENTED INEZRN T MIRELED
BEEREICH DR TFE e DBRRERSNCT AT LZ2BIEL TS,

EBFAFF1T7IVNEE-LER
WU NEI Z R T AR D /=D D
AEEE, BERHEvr7O0x—MLLL
T DR F PR DR Ve RIS E
INRAF>E—-LEBVWT=RTH
TZITWEPSINEREFE-LEZR
WTBRBEAMEITI. ZhiZEh.
EFEREBO=RTITRIH£0.1~7
A7AX—NVEIT D5 BERETEAS A
(ZTBZENTES,

Prototype instrument for three-
dimensional analysis of small
objects by electron and ion dual
focused beams.

In order to establish novel and practical methods for analysis
of composition and structure in micro- to nano-scale
materials, following research items are in progress.

1. A focused ion beam with diameter less than 100 nm is
utilized to (1) expose an aimed part in a microstructured
device, and (2) analyze the composition of the part by the
secondary ion mass spectrometry. This technigue is applied
to the analysis of, for example, failure of microelectronic
devices, inclusion particles in steel, environmental
suspended particles and elemental distribution in frozen
biocells.

2. Field evaporation phenomena can be utilized to determine
the species and structure of atoms in very thin tips of
material (atomprobe). A novel laser-assisted atomprobe
instrument is being developed for visualization of
three-dimensional atomic arrangements in complex
materials.

3. Photoelectrons excited by X-ray irradiation behave as wave
in crystals, yielding electron diffraction patterns made of
electrons emitted from atoms of specified elements. X-ray
photoelectron diffraction is applied to the analysis of atomic
structure of surface and near-surface region.

W sz A0AvE—-
WMETDCERENCBDREEZ TR BETHELELWTE
TIH. ZOLICSSCHYDRBEELEERTHREDIHLL
MEED, BBVEHFLLTEERLERFBDEH XLV E
T CNETEBNELATE . BDDZRTENS—HRIAEH.
EHCHERREL. FOBIEIFEDHTEL R BE
—HEICPOTHEEAD

STAFF B#ZE / &8 KEE
W Secretaries / IWASE, Yoshie

J R kWA E

Ito Laboratory

{REE #f= ITO, Kohzo

1981 RRAZTHEBMIBITEREE
B.S., The Univ. of Tokyo

1986 I¥iEt
Dr. Eng., The Univ. of Tokyo

1986 #itm» FMAMEMMRZE

1991 RRAZETHARHED
Lecturer, The Univ. of Tokyo

1994 RRAFTFEBBIEIR
Assc. Prof., The Univ. of Tokyo

Prof., The Univ. of Tokyo

BOF. BB EEDFEEOBERDFIEY I YT U
JWEREN. ABRBOEEICIHUTCEELERLS
RiEE (BOFHBE) ZEENITER T DRITKHEND
DERT, AMRETIEF. VI MYTU7ILOESEEYM
ZZEEE - BENICBECHE TS EICLD. RIEES
MERREMNEICHEN UL TEEPDRSEHE] DF
RzBELTVWED,

RBROERICEKEEED FHHOERCNA

- BATFERRDFZRWVCBD FOBESYIHEDIFT
CERKET Oy IRU —DBEF DB

LT/ RIVEE (TS T4 — L) DR

N WD =

100 nm

WOy 7R~ —%FREL ISR FFH/ S,
Nano-porous polymeric material fabricated by block copolymer template.

2003 REAFARZRHRAAALFLATRER

2014 AEFEHOMRARMETOIIL TOTILTR—Tv— (5R1B)
Program Manager, Impulsing Paradigm Change through Disruptive
Technologies Program (IMPACT), Cabinet Office, Government of Japan

Researcher, Research Institute for Polymers and Textiles

Soft matter comprises a variety of large molecular
substances such as polymers, liquid crystals, molecular
membranes, biopolymers, colloids and granular matters.
They commonly form various higher order or supramolecular
structures sensitive to external conditions
self-assemblingly in mesoscopic scale. We aim to realize
ecologically compatible and highly functional materials by
controlling the structure and properties of soft matters in
time and space.

1. Slide-ring materials with freely movable cross-links

2. Supramalecular assemblies consisting of linear polymers and ring
molecules

3. Spontaneous Segregation of Hydrophilic Block Copolymers

4. Nanocellular Structures (Nanofoams)

N—

-l

BEBEANEHICEKREE 2 FMHORKE,
B SN BHRICEIK S ETHRALF LV R RIET 2,
Slide-ring Materials with freely movable cross-links. Various new
properties and functions of polymeric materials are realized by the new
concept.
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2001 3+ (%) (ERAZ)
Dr.Sc. The Univ. of Tokyo

2001~2002

Visiting Researcher, ETH, Zurich

2005~2006
BLAMRPIE MRS (FE)
Visiting Researcher, RIKEN
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Solution-processed printed organic
single crystals

WAF) I EEERIEEDLS
Synthetic chemistry

Graduate School of Sci. The Univ. of Tokyo, MS
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2005~2006
RALXF S BMIATARE BB EUR GRE)

Visiting Assoc. Prof., Tohoku Univ.

2006 ABRAFEFZMERHMEFEIOEHIR
Assoc. Prof. Osaka Univ.

Central Research Institute of Electric Power Industry 2007~2011

BERiTREEIESZD AR B GRE)
PRESTO Scientist

2010 ABRAZFEXEFFHEAR IR
Prof. Osaka Univ.

2013 RRAFHIR
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 reguirements 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 organic transistors
- Development of Active matrices and high-speed circuitries
2. Fundamental charge transport physics in high-mobility organic
semiconductors and interfacial r-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
palymer semiconductors with the world's highest-performance functionality
are being produced by the combination of innovative development of reaction
schemes and elucidation of microscopic demand from the device physics.

| I é

x|

ﬁl&%ﬁ v 2
WYEMREHPEESPICTIETFDORN B#HLWMMiEZENE T 2 THME
Physics to understand fundamental Innovations for future industry

processes of charge transport
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1997 RERFTHEITHRLFR FE
B. S. (Eng.), Kyoto Univ.

Ph.D. (Eng.), Kyoto Univ.
Assistant Professor, Kyoto Univ.

Associate Professor, Kyoto Univ.

2018 REAFAZR HiR

Professor, The Univ. of Tokyo
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W /LD — 5B 22 BHEE
Coordination compound with a regular nanoporous structure.

2002 RBAFAFRIFMEMSH FILFEYR EFLREET
2002 REBAFAFRTAMER SR -EMEFFL BHF (2007 F &%)

2010 FEBAFAZRTERERER - EMCFEL EHIR

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.

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.

W/ ZRBICHRSN B FHEIRDAVZFL
Single-stranded polystyrene constrained in the nanochannel.

Wb sz~ oxvte—y
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Ph.D. Univ. of California, Berkeley
HVTHINZTREN—IL—REBEITERARE
Res. Assc., Univ. of California, Berkeley
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Res. Assc., The Univ. of Tokyo

1998 RERAFAZIR T F R EFIHEA
Lecturer, The Univ. of Tokyo
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AP B URREATORF
CRUN—PEBEEFEMBETDELT A AT — DR
- B2EMHEE(GaN) ZRVc B EKZB DR F

. R GaN#EREZRAWVWCEELED - L—T DR

A OO —

WEFEMIEICLIR. B ERELATTIEEIMTRE
Characterization tools which detect luminescence,
electron diffraction, and current induced by
electron beam irradiation.

1999 REAFAFR TERIATLHBIEUR
Assoc. Prof., The Univ. of Tokyo

2004 REAFLEERMARAREIR

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 tapics are as follows:

1. Development of the universal heteroepitaxial growth technique

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

BEBEEER EOATOIERZF vV EAERTS
AZN—HYILREREE
Universal epitaxial chambers which make it possible to
grow semiconductor films on various substrates with
large lattice mismatches.
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Lecturer, School of Eng., Univ. of Tokyo
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Assc. Prof., School of Eng., Univ. of Tokyo
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Assc. Prof., Institute of Industrial Science, Univ. of Tokyo
2008 RRAFHEERIMREAIHUR

Professor, Institute of Industrial Science, Univ. of Tokyo
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TiO2 + Ag Nanoparticles FLEICEE

TiO2-Ag multicolor
photochromic material

o1

(9]

Visible Light 7
(Any Colors) l T UV Light

W EE5~oxvEe—y

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

Our research interests include development of photonic,
photovoltaic, and photocatalytic devices and materials
based on metal and semiconductor nanoparticles.

1. Plasmonic photovoltaics and photocatalysis.

2. Plasmonic biosensing and chemical sensing.

3. Storage of data and images.

4. Light management based on plasmon resonance.
5. Nanofabrication and nanophotonics.

6. Photocatalysis combined with energy storage.

(b) Vis/NIR
Acceptor -, i ~Donor

“.Donor
(ox)

Acceptor ./
(red)

M(a) e BhE&BF/HT. (b) YMRECRELATSIXELFREFHBE
(C) X R—IYAMILBREL KNS RETEDN RED,
(a) Metal nanoparticles. (b) Plasmon-induced charge separation.
(c) Scattering-light management.
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B.S. Tohoku Univ.

Dr.Sc. Tohoku Univ.
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Res. Assc. Tohoku Univ.
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2007 RRAZPEERIRTAELER

2012 RRAFEERMMTAHIR

MABFRBEORREMERAL FRALDORBICDOEDD
RITTHEFHUWKEEZRHE IS L TCERTI DD
TREARIZEELETREZINDEICH. . EFHNHTZ
RETITDLTHETT . AMAETIF FEHFEFHEF R
EVEZOBERNSBK BRESEOTUVKEERILZE
BUCWET . BMICE OB ERZESEMU. KA
B FCAE EFME BT 2T D CETHMRICEDESE T,

CREBEMRIL DU D50V 7 Z AR DRFE
2. kBT B A DR
3. EABEEOUICERRED FORRE
4. DFHEEERECT HIUWV R MR BRI DR
5. ML LREA DBIR

(@) (b)

W(a) KILT1U2 . (b) 7202 T =481k
(a) Porphyrin and (b) phthalocyanine complexes

Unpolarized

Magnetic field

Strong Absorption

Weak Absorption

WARLVTAVASEROHTFIN B (COBRIEIXIIVSTOEKXED
G A EIRTEMETHY)  EFDREX T T — & S 0IREMEN B ET)
Magneto-chiral dichroism of porphyrin J-aggregates (This phenomenon
describes the dependence of the absorbance of a chiral molecule on
the direction of a magnetic field to which it is exposed, and it may
help to explain the homochirality of life.)

1996 18+ (%) RAKFALARIELRIEET

W Ez~oxve—y

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

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

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

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

A wn —

H
Intense
Fluorescence

A" Weak

Ascorbic acid Dehydroascorbic
(Vitamin C) acid

W7202 7 2 R2cE AW I RARICEITBERILCOEKA A=Y
Fluorescent imaging of Vitamin C in a mouse using the
phthalocyanine R2c

KREBIS REMIARD ./ DI\DZEZS B THDEEHIT. Ty
VASEM CTHRICBECEDEBRLERHRTHDDE T Hif
REClE FPIEDOWmBZEBNICATOIET MENBELES
BERZNOERZEERT DI ZEBSH D EFHIOE
BRARZF O CMRICHDCEZEBELTVE T —HEC HLL
ﬁj\ﬁ%tﬂbﬁﬁb\tb\i‘a\tbajo

STAFF W/ HHZB BEEE / 848 77

W Assistant Prof. / MURATA, Kei B Technical Specialist / ENOMOTO, Kyoko

2 HWR

. Sunada Laboratory

fPH th# SUNADA, Yusuke

1999 ZHBAFEPIMLERIZRE
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Research Associate, Kyushu University

2007 AMKZEEMECAMIERT  BH%L

Assistant Professor, Kyushu University
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planar molecular structure

4 can be synthesized by using

) ladder polysilane as the
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Research Fellow, JSPS (Nagoya University)

Associate Professor, The University of Tokyo
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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—7 Ry ZEEFALERNEEN IRER T COERBREREL T 2R -
KISHUARELILEM TIALBEEICERLET,
Highly air- and/or moisture sensitive compounds can be handled in
the glove box.
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Mn,CaOsit &

Mn,4CaOs cluster, the
water-oxidation / O,-evolving
site in Photosystem |

BEMn,CaOs & HEFEDK A Fh
57O %5 | EIREK D ERIRIG
EREILZHICLEL[EH
BATON BERRE] ()&
[RIEME FRERIE] (FH)
Proton transfer(left) and
electron transfer pathways
(right) required for water
oxidation (2H,0—0,+ 2H*
+4e7) in the Mn,Ca0s
moiety of Photosystem II.
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Postdoc, The Pennsylvania State University

Postdoc, University of Southern California
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Assistant Professor, The University of Tokyo
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Assistant Professor (tenure track), Kyoto University

2009~2013
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JST PRESTO researcher
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Lecturer, Kyoto University
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Professor, Osaka University
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Professor, The University of Tokyo
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 dipales. 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 inhibitors, better control over enzymatic
reactions: elucidation of inhibition mechanisms on the basis
of the molecular structures

BEEOMBEEMERSMICH RS
EREBSEHREER
Substrate-protein interaction in
the catalytic center of an
enzyme: overview with HOMO
(highest occupied molecular
orbital)
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AEVHBEVNSBA THRZTOCVE Ulc. ERNIEMECTIH. R
FEADITEEDLEP, BEOMREEORZELUC, IMAEVSEHZES
ITHTEPNMAEDLHDFELU, IDAEERIE BEREMAZNSVARLKRE
EEIRETHDHEBVET, ZOLOIHREDTNS, —ATHL LD
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| fFESHLBCHALER

NEANBZRE TRRE BEt21A) SEAELHAE (&5t4N)
China 13 A 1UK India

Korea N EE Korea

Taiwan 2 A FR[E China

Netherlands 1A ANALY Spain

New Zealand @202041AHE

Thailand

Bt (#59)
Anouk Rossen @Emmzz)

| 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!

&+ (FRED
Zhang Xiyuan cerszs

| 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 functionalized 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 (XF20)
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 (XMFL)
Ngo Thi Hong Trang &2

| 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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2019F4ANS10BICHIFTRAYZ2MME(DAAD) DREMMERZEZEZHULTCRAYDAH—ILR
IW—TIIBRKRZCErABBZLEUC BZETIE. BLHmXMENSBNICT —Y THRICMDEHIE
Ufco 2<HUVWRIBETRBRZITHILTHE ABODBADLELT N SEEYDUEDITEFTTHUIET
BRABTHELTRESHEVDT, PDEBRLERAEEAIEUF U, EBICERFEBENDETAURELD
DMOTLEVFELEN HIULWREBICSVWTEMBE CTHRZHIEHICIFRAHDH DT —VRESDED
DHBDATI1—)L - [IBADMEEVSRVHIIICEDZ Ufc, e, BREDMREIFIFBICLEEL
IIN—=TT.OY7 - AVR-FRE-NFX-IFAET  RAYDAVN-EBASYF YA LZ—EITECU
BDSEHREIIEDEWVWEE LE U, fEDEICEEKZRF TSN B DEDXEZZDERDSZHT
FHIENTEDN BLAATNTVWBDRIEREDN DD I UTe, HRLUNCHEZPEXEZZ SN &(F
=120 —YaVZRR LCEETHO HRICH T E@EZE > LRI TV EVLERDENF L.

INREZER EHRMRE BLFE
R ZEER (vT7YS5A%)

2013F AN SIZRMABOXMBZTOISLZABLCADI—T VDU ITYSKRZCIFHEZL
FUlc. AT OISR EZR T, BFOZ2HEIMAECHSMBELTHARAZITVELIE.
REFBZERIOREL OfCfcd AADSBADIPAHDBEEDE L BEDORVEBZABCEEU.
BREF RAYZEBRD NVF—PFUYpEEDOI—Ov/DEL. YV AR—)LPBE FEEEDT I T
FERDASYDREEBERLT. TNZNCHEEROD B DD TERDEENKETUIZH BD DFREERDE(C
BAOEBrAEBZBRIITNDDNETHEULNOETT, ADI—TVAEDREDHRIFIcOTIN. IS5
[FHATFEBFET, TNZNOMEF CHBICEAWVERD HRE U,
BEIHAARZDORARIDFICOVTHSOTHEICMRZITVE U BHT A ANvY 3V DRBEZED K
SICUTHERUCHMZERD TV, EVSETED TVE X UIc, RIEHFRTNERZETEFLEL. &0
AEtDHE BICIEZZIv—FILISTEVDIBDOASHD. ZNTNHLEEDH SHFZIBHL T, 87—
TIVCEF O TCHRICAAVER OB ZRMT L TWVE Uiz, INBHABHEZERVEKXUTLDDH
HDIENTEDERRLEEHE T BDHBEMTADNF OTVIIDLIICEALE U, FB—ERFNN
DEEDEZS—DHD. B—IRTERINTVDEESNFEREICKDIDTHBERELH L TEHUR,
BRAIEEDACEEALZICODVNTEIRED DD ECHRERELBRBRDERCEBOTVET,

DAEZER BILARE BLFE
KEF A (8. AkzoNobelit)

2011F 108N 52012F18(CHIFCCCOET OIS LDIEICKD, 35 BRHE LiEICH2HAkzoNobel
HOMARATDA Y F—VICSIMUEUc BEREOMRELEELLEL OB TOMAT. GHEHDLDLS
BORETUED, F—AU—F—PEEDEATERICHT BICHI TN, RROEDHPHERICOVTH
TAANYY3VOEBESLEVWTWCEEF U, REMICHRZVR—hELTREDHDIENTE £
DHPENDREICEIBITDIENTEDEVSBENDER UL, IR T THESEELEEFDEDE
VWBEKRRVRNED DT, HIZEI—Ov/{DEEDH. HADABBEREIFBICTSY hCU, £
BTHOCHI 7 —APR—LTHUE TR 2/zDT. &AFPUFRVE Uz, o RitlE LBOIEEMIC
UBELTHD., RPN SERABEENFERZICERLTVSD I EZRBRUEF Ufc, ERICHEBRRNT &
M%< IRITICIT O CHREDR SHAREEL P ZRBRICHPTRERUD CED TECDIFSFRBICEE SRR T
Ulc. P CIREENDFDBULBN DfcD T, RFZEOCEHICLDIZT 21—V 3V &I DI EHHO.
PEEHROXENFLERZEH TEUDIEDHED 2/ TT. BHEDXEICDVWTEBEI SEN NS S
%L BERICVEEELDDBERDEELPIEICH T HEBRERTODE Uiz, 3vALVDIBWVIREITLIZH,
F—Ov/(RETEHE. FEDOXIEDHRTEERL. ESNCRAZED, BREOXEICH TIEBZERDDIEN
TE HERAELTDO—SZBH LT cHDIFBICHRELCRBEZEED I LN TERU.

AA ZABEBIRAZ(RAR) DTV SAZ(RDI—FT)
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FAUTHRKRZE IR RZ(RDI—TV)
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M E R IT (Materials Education program for the future leaders in Research, Industry, and Technology)
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