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Keywords
Electron microscopy, Evolution, Comparative anatomy, Human anatomy

Main Research Topics
1. 3D ultrastructural analyses using volume electron microscopy
2. Evolutionary morphology of cell and tissue structure in metazoan

3. Standard and variation of anatomical structures in human

Appeal to Industry and Local Government

B Volume electron microscopy for pathological diagnosis

Website

We have developed a diamond knife capable of producing complete serial sections and utilized for pathological

examination.

B Anatomical variation in human: comprehensive description

We have comprehensively described a wide variety of anatomical variations and clarified their disease associations.

P Research Synopsis

The entire process of pathological changes in podocytes

Patholegical changes of glomerular podocy

revealed by high-resolusion 3D reconstruction

Conventional electon micrascapy

30 reconstrution using FIB-SEM

Recently, our research group has revealed the entire process
by which glomerular podocytes lose their complex structures
during renal disease (foot process effacement). By producing
high-resolution 3D reconstructed images of podocytes from se-
rial sectional images captured using FIB-SEM tomography, our
group was able to observe podocytes from any directions and
discovered that there are two modes of morphological change
during foot process effacement. This achievement also demon-
strated the usefulness of FIB-SEM in the pathological diagnosis

of glomerular diseases.

(Wi basol 5t mature of padoytes (sa o well visualind)

Potential for Application in Society

Volume electron microscopy is expected to be useful for high-precision pathological diagnosis.
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Keywords
Organella, Neurodegenerative Disorders, Electron Microscopy

Main Research Topics
1. Involvement of organellopathy in the pathogenesis of neurodegenerative disorders
2. Application of correlative light and electron microscopy (CLEM) for the detection of early pathological changes in neu-

rogenerative diseases

Appeal to Industry and Local Government

M Involvement of organellopathy in the pathogenesis of neurodegenerative disorders
Our research aims to understand the pathogenesis neurodegenerative diseases related to dysfunctions in lysosomes,

golgi appratus and mitochondria.

P Research Synopsis

GPHR-mediated acidification of the Golgi lumen is
essential for cholesterol biosynthesis in the brain

The Colgi pH regulator (GPHR) is essential for maintain-
ing the function and morphology of the Golgi apparatus
through the regulation of luminal acidic pH. We found that

_GPHR Cont

knockout of GPHR in the mouse brain led to morpholog-
ical changes in the Golgi apparatus and neurodegenera-
tion, which included brain atrophy, neuronal cell death, and
gliosis. Furthermore, in the GPHR knockout mouse brain,
transcriptional activity of sterol regulatory element-bind-

ing protein 2 (SREBP2) decreased, resulting in a reduction

SRR

in cholesterol levels. Our results show that GPHR-medi-

ated luminal acidification of the Golgi apparatus maintains

Electron microscopy of the Golgl apparatus (GA) in neurons. Usually, a lamellar structure
is observed; however, in GPHR defects, an enlarged and dispersed structure is observed.

proper cholesterol levels.

Potential for Application in Society
We aim to identify early morphological markers for neurodegenerative diseases.
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Keywords :
Central Nervous System, Neuronal Circuit, Neuron, Synapse, Multiscale Imaging O]

Main Research Topics

1. Exploring the Basic Architecture of the Central Nervous System through Synaptic Connectivity Pattern

2. Elucidating the Neural Network Basis Underlying Behavior Alterations in Mice

3. Morphological analysis of Alzheimer's and Parkinson's disease model mice

Appeal to Industry and Local Government

B Principle of Brain Function from Neuronal Circuitry

We aim to understand the basic design of neural circuits that perform super-parallel processing.

B Neural Circuit Alterations in Neurological and Psychiatric Disorders

We aim to capture the neural network dynamics of neurological and psychiatric disorders with high spatial resolution.

P Research Synopsis

Multiscale imaging from brain to synapse

How does the brain achieve higher-order functions such as cog-
nition, thought, memory, and emotion? To unravel this mech-
anism, it is crucial to clarify the fundamental wiring diagram of
the brain. While the brain is vast as a whole, the synapses, which
are the connections between neurons, are quite small and can
only be observed using an electron microscope. The structur-
al analysis of neuronal circuits requires a method to solve this
problem "large but fine". To overcome this, we have developed
a multi-scale imaging technique that integrates tissue optical
clearing technology and electron microscopy, enabling seam-
less observation from the whole brain structures to the synaptic

structures.

Potential for Application in Society

Macroscopic / mesoscopic

Tissue optical clearin
imaging 3 9

arge-scale 3D imaging

(Bl
&)

Microscopic imaging

3

Nanoscopic imaglng Electron microscopic observation

\}

High-resolution 3D imaging

We aim to decipher the grand design of the brain and contribute to the development of information processing systems.
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Website
Keywords

Magnetic Resonance Imaging, Transcranial Magnetic Stimulation, Transcranial Ultrasound Stimulation,

Prefrontal Cortex, Hypothalamus

Main Research Topics
1. Integrative analysis of neural networks of human cognitive functions using fMRi and TMS/TUS

2. Nuclear-level analysis of human hypothalamic nuclei using high-resolution MRI and its application to clinical studies

Appeal to Industry and Local Government
B Macroscopic understanding of brain mechanism underlying human cognition

| am persuing macroscopic neural networks of human cognition at a whole-brain level using fMRI and TMS / TUS.

B Nuclear-level analysis of human hypothalamic nuclei
Using my nuclear-level analysis of human hypothalamus, | am persuing measurement of brain activity from individ-

ual hypothalamic nuclei.

P Research Synopsis

Human basal ganglia network of response inhibition using

transcranial ultrasound stimulation
Ultrasound

Transcranial ultrasound stimulation was used to perform interventions stimulation

in a task-related region in the striatum. Functional MRI reveals activation functional  diffusion W

. . . . L i MRI MRI

in the right anterior part of the putamen during response inhibition, and y - _ X m
ultrasound stimulation to the anterior putamen, as well as the subtha- Stop é;:v“ ; .

lamic nucleus, results in significant impairments in stopping performance.

Diffusion imaging further reveals prominent structural connections be- hyperdirect indirect

tween the anterior putamen and right anterior part of the inferior frontal Pfef"r?”w' . . .
cortex

cortex (IFC), and ultrasound stimulation to the anterior IFC also shows \ I X I
that the right anterior putamen and right anterior IFC causally contribute

. . . RS basal ganglia
to stopping and suggest that the anterior [IFC-anterior putamen circuit in

the indirect pathway serves as an essential route for stopping.

significant impaired stopping performance. These results demonstrate

Potential for Application in Society
Possible application of ultrasound stimulation to neurological/psychiatric diseases caused by focal brain regions
such as Parkinson's disease and bipolar disorder.
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Keywords

Selective Autophagy, Redox-Independent Stress Response, Cancer, Neurodegenerative diseases,

Early-onset epileptic encephalopathy

Main Research Topics

1. Elucidation of the molecular mechanism of selective autophagy
2. Elucidation of the pathophysiology of autophagy in mammals
3. Comprehensive study of the Ufm1 System

Appeal to Industry and Local Government
B Elucidation of the physiological function of p62 body

We are conducting research to explore the physiological role of the p62 bodies, which are found in lesions of cancer

and neurodegenerative diseases.

B Disease caused by a defective post-translational protein modification

We are studying the mechanism of early-onset epileptic encephalopathy caused by a reduced activity of the Ufm1 system.

P Research Synopsis

Physiological roles of p62 body in liquid-liquid phase separation

The p62 body is a structure found in lesions of cancers and neurodegenerative diseases. This structure is formed when ubiqg-

uitinated proteins in the cytoplasm increase and
bind to the p62 protein through liquid-liquid phase
separation. Our recent analysis of purified p62
bodies and selective autophagy-inhibited mice
led to the discovery of a new pathway known as
"vault-phagy", which involves the degradation of a
large protein complex called “vault” via p62 bod-
ies (Fig. 1) (Dev.Cell 2023). We also discovered that
ULK1 phosphorylates p62 in the p62 body, leading
to a redox-independent stress response that acti-
vates the transcription factor NRF2 (Fig. 2) (EMBO
J.2023).

Potential for Application in Society
We aim to establish novel strategies for therapy of cancer, neurodegenerative diseases, and early-onset epileptic

encephalopathy.
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EHEEMEE. CAUNIEHEBRIZRE. BIHE. EE9W Lipid mediators, G-protein coupled receptor, Fatty acids, Massspectrometry
EhHART—~ Main Research Topics
1. EEEMEE L ZREAOEFANTORE DR 1. Roles of lipid mediators and their receptors
2. ERFEE D FREDIZEIDE VD AZRA 2. Rokes of fatty acid species
B AA—IVEREMBEERVERRES OB 3. Localization of lipids using imaging massspectrometry
BEEE
Takehiko YOKOMIZO
EERPBRBRAEEADTZE—ILERSLA U} Appeal to Industry and Local Government
B EREFEREEZRREZIENE UVLRIERR B Drug development based on GPCR for lipid mediators
O42 M IZVBADZDDRRIRBLT. BLT2OREVIIDNRIREDENZBLUT. XSBRAEZIEA(IC We can support drug development based on BLT1/BLT2 research.

LERIRERIELT AT, B Distinct roles of each fatty acid

[ | HE%E&&}%EU)?&%“U)E (RY7)):73:):] We can support the development of drugs and supplements based on the research on fatty acid desaturases and
BERSEE Bt ERPIEREXETOMEABLC. XEBEPROFIDENAEDHELHIIZUL. FFRD transporters,

BIECHEERRBORAFE 2T R TEET,

pHEEYITYT P Research Synopsis
SHRIVEVEECB T3S EARMEHEDOEE

DFZRR [msre QP | —— steroid hormones a— <) S e
© - = n \ o e - I'_ . [ THRSERLE S | I'_ [ GaRH | Lav
FAHORDEENLLMPERHEE SERD OB E IS FHE \ g METES S e /.‘-':.. N\ Omega-6 highly unsaturated fatty acids have long been known 1 & —— /." \
) R . s » ~ i | [ b . '.I - ‘.. ¥ | . Bt -.J":'L__ -.I
FTRIEHROLNTVELAD., ZOEBENERE L DD = .y, b @ to be abundant in the testes, but their physiological significance . [ ral§9£§é_6§i
o |\t 4 | —1: \ o7 V|
| b ‘.: A ab ": |

Rokes of omega-6 fatty acids on production of male

TVWETATULE, BITDORER. A 416320 EEARMAR was not well understood. Analyses revealed that omega-6 -’e"l'.'.'é'ﬁ':"i,@ﬁf!j. '
EEFLN

A BERILECOMBERZALITA-ILZITITIL highly unsaturated fatty acids esterify and store cholesterol, the 4 A
{EULTEEBT 8. AATCBEBZEETIAVTIRIE e material for male hormones, and that mice that cannot produce G /
SUFRILVEVEENMET 2R, BUEAFERD R *mun i o omega-6 fatty acids become male infertile as a result of reduced e o
RUEULE, A e e M h iy y S male hormone production. b= o S () 3 m%:;;" - ruiicias

- . = LI )

[+
Omega-6 contalning
it

2 HeRER RS
JLRAFO-IIZATL

Omega-6 containing
PUFAS

; b::ﬂlj]"ﬂ.- A choIF;:EmI
GH oH pH
.‘e“ i a - 4 ‘ e“
HEREADFEEM Potential for Application in Society
AR E. 7R M2 70O I EELUNCRANB BIGEED D > 7= Ik B 14 R GE X T FEE R R These results demonstrate the potential of omega-6 fatty acid administration as a novel treatment for age-related
(ZxF U AAHIERIBE DR S (L& 2R aBADAREMEZTRTEDTT, male hypogonadism, for which there has been no fundamental treatment other than testosterone replacement therapy.
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HEFXF—7—F Keywords
ZHRYZITLEYE. £LF. NMF( A=V T {BIFZ1L. Multicellular systems biology, Biochemistry, Bioimaging, Aging, Aging-related diseases
ZLRAERE ) )
Main Research Topics
FhART—~ 1. Technology development for investigating multicellular systems biology (tissue clearing, 3D/4D imaging)
1. ZHRY X FLEMZ ORMER GERL. 3D/4DA A=Y Y) 2. Investigation of aging origin in the organs and a body
2. Z{LICHESI P A-MEZEEZ D RABRARARR & FARAE AR 3. Reconstitution of aging with a non-aging animal (Hydra)
SIS 124 3[FREAREY | EFFZ2AVWEZEBEREZSHBREASKREDF
Etsuo A. SUSAKI
EXRPBBEEZEADTE—=ILERKA P Appeal to Industry and Local Government
B it RSSO 3IRTHBERER M B The world-best 3D histological staining technique
EBEmHTR$L., ERYOE MOEB T OV 2R TE3RTRETAFEMARELTVET, We are developing a technique for whole tissue 3D staining , which is usually extremely difficult.
B 23 2L TEEREET B Analysis of multicellular systems by cell digitization
EM3IRTT— 22 2B L VBT 2B AT caiamirz e e UE T, We are develping an unique technology that converts 3D biological data into a 3D point cloud, enabling whole-cell
analysis of multicellular systems.
pHEEYITYT P Research Synopsis
ZlTEEAREPALARRER RA DBEMERR R A user-afforable desktop light-sheet microscopy
FAFEFEBEZNCFONBCI)ERCUAZBEBR A CEART S [MAHEML] BENeRARLERER>T We invented and promote our tissue clearing technology, in which biological tissue is made transparent through chemical treat-
WET, BIRMEBOMENABRRCE. M MY —MEBEBELVOBRALABMBEIVETYT, RO/ MY— A ment and examined in its entirety using an optical microscope. Light-sheet microscopy is usually required for observing cleared
iR (E5000 LI ET2EEAEDT. —ROPARENBATZCEEVN—FLIHYEY, KL GEBFELDE tissues. Commercially accessible light-sheet microscopes are pricey, costing more than 50 million yen, and introducing them
LIDES ICHEAILTTHERATEZ 2B descSPIM to average researchers is difficult. We devel-
— ~ W A . descSPIM
A MY MEMBEEZFRRLELE, BA FRIYA FCRETEL, BRERLLI—Y—B51 >~ — FERS oped a basic light-sheet microscope that can deskside-equipped Selective Plane lllumination Microscopy for clearing techique users
X p (i1/1OJ/\ = AN N %A i ER L 7= 2RO DS EIR ili i i 3D image of cleared mouse brain
\ ] /}—F i» ). & Hﬂﬁ%ﬂﬁ% P — be utilized simply by putting the components iR age 0
SERATAT FA—HY—0EENEA e j g%&wﬁﬂ;ﬁ%%g together like LEGOs. The cost of introduction thpelféi:n A Sgszu'uu-s:ﬁ::f;solumn
THBAUVERTAZEAAREE LE L, = v HEEHARLER is less than one-tenth that of commercialized - ¥ High extendability
systems, allowing end-users who exploit
tissue clearing technologies to purchase and ,
RENER use the microscope on an individual basis. E’;‘g::::"
¥ | Sample holder
T IR — =LA and stage
$ITWARTF—T
HEREADFEEMH Potential for Application in Society
¥ &%k CUBICStars AMEMEZERRIL- 3R TR EBRIMOM SR EZITTo TV ET, CUBICStars, Inc. has been implementing our tissue clearing and 3D staining technologies into the society.
16 7
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TIIYNA7—IRK. HBEEE. 1DFA A=Y T UTI/IVFZRE

FLEMET—~

1. PULUN7—REREA D = X L DR R EWN
_ 2. PN v —REES S EDE A AR A B IR RO %

" 3. T B RAES— Sy b o LR . R ARE (B

st b

Takashi SAKURAI

EERPBREAEADTZE—ILERA U}
B 7LV INA27—mDIRAEICEIITT
TILINAV—RDE| XD ERDDFANZILARBET A OEMEARCIYBEATOVET,

B HRANREZaTRORIH
BB CERERT AR LV EERE L. BRCLROSEREDBREBELTVET,

R A L

TIINA7—mOAREEBRTEARNETIL

TIINA7—RZECHETIHBEMERR (L. BEH
EREGTRHRERBROEHNCPABRCRENEEZX (T
BIRCETULET. COLOIBRELZBENCHERITTA229
DB BREFTNRHIERGFELT. BEREREDOR MLy
JERSTVELE, UHARETIE. ERRNOHREEE SR
BaR5 O 0ERNTRIMIFITRAMSBEEE (RTM1R
BE)RZBVT. 7LUNI—RONIPRELZBRTS
EEANETIVOBRCRVBATOES, FEZOESFHNE
TIWCBOVTHEEBED FOENEZ1DFLNILTEMT S
OO, ERERM O CRYBAT
WE$,

#iAi“*'\GDEIﬁE'I!{
HAE BBIUHRBOFRGERERHIC ORI DI LZRIBLTVET,

oy f@ Department of A
z ¢ Pharmacol 1
Ofro;gog d aCcolLogy %

Website

Keywords
Alzheimer's disease, Organotypic brain slice culture, Single-molecule imaging, Ryanodine receptor

Main Research Topics
1. Time-lapse analysis of the mechanisms for early Alzheimer's disease processes
2. Development of novel optical techniques to capture movements of Alzheimer's disease-related proteins

3. Development of drugs targeting ryanodine receptors for the treatment of muscle and cardiac diseases

Appeal to Industry and Local Government

B Towards a radical treatment of Alzheimer's disease

We are developing techniques to investigate the molecular mechanisms that trigger Alzheimer's disease.

B Drug discovery to treat muscle cell abnormalities

We are developing new drugs that act directly on muscle cells to treat muscle and heart diseases.

P Research Synopsis

An ex vivo model replicating early Alzheimer's disease processes

Alzheimer's disease, along with other neurodegenerative disorders, exhibits
a gradual progression that is influenced not only by genetic factors but also
by various intra-brain conditions including neuronal activity. The absence of
a suitable model system for the time-lapse analysis of these pathologies has

proven to be a major bottleneck in the development of therapeutic drugs.

Our laboratory is engaged in the development of an ex vivo model that ac-
curately recapitulates the early pathophysiological processes of Alzheimer's
disease. Our model employs organotypic brain slice cultures, which can be
sustained in vitro for prolonged periods, faithfully maintaining the in vivo
architectures of neuronal circuits and their surrounding microenvironment.
Furthermore, we are developing novel techniques involving fluorescent la-
beling and advanced microscopy to monitor the movement of disease-re-

lated molecules at the single-molecule level within our ex vivo models.

Potential for Application in Society

We are aiming for the creation of novel therapeutics for neurodegenerative and muscular diseases.

19



20

)

7 FIRIER R

R - BEFEE

2

~
s

EEHER

Chief Professor

I WEEx—7—F

FhMET—~

X &
Akira ORIMO

EERPBARAEEADTE—IFRSL 2}
B BEREREY-ILVEAERREA

EHNRE. BARMTER. RE-E8. aRERE. BALA/AF

1. JERRR MBI (CAFs) DFEE B & UTEEEKE D AZR
2 JEARIRI M E S EE DR
3 EMNRIBAEN(C LAREAREDR R

TEAARBIRDERIRRAE L) key V=X D F2RE VAL AERFE CRFET,

P HAEEYITYS

CAFs DB ML (R ERAE O A7 RR

IR (L. 2000-20124E Whitehead Institute, MIT (£
[E) & & U CR-UK Paterson Cancer Institute (Z£[EH) (Z7E5&
L. BRUNRIE CZCHEET 2BABRMEST M (CAFs) A
BEATENE A M5+ 55 FHIEE 5 5 (2 U (Cell, 2005; Cell
Cycle, 2006; PNAS, 2010). 2012F L ) ARZ(ZT. CAFs A
BoM ERRERTZNLTORB-EBZRETICRY
U F L7 (Nature Med., 2018; Life Sci Alli, 2019; Int J Cancer,
2020; $ 8% S52023-084327) .

HAEREADA]EEM

[Lya) (5
o)
LR O O trwEmmn
L
o LEFSHLUMER
@) [®) [E/mpssara
a—

(Matsumura, et al. Life Sci Alliance, 2019)
E 1 : SN TREOFROAEEE - SEREOAN"ZTAORR
@ FEPEET I Z 2 0YA M YSDF- 1B TGR-pEEET 5.
@ ThEOUA ORI, EEROBSA ORISR fEHT 3,
@ FEEHCLERELUEBEROEAOEEEZUERREOTTELE
E/MA- T O R e S,
@ ThoOREHmEISAT- =ML, BAFE8L. METEBTSCE  (CE0ih
CERISEER T 3.
@ BfICERRELAE/ My SRR T ROFREUCESCLLD, SEREO0- —Feénk
EEET .

NERAEAROBERARREL ) AREAMES CBLDkey VY —XDFZRELET,

0 Uy @
§O j% Department of i
NI/ Pathology and Oncology -

Website

Keywords
Tumor microenvironment, CAFs, Invasion/metastasis, Treatment resistance, Cancer organoids

Main Research Topics
1. Induction of intracancer fibroblasts (CAFs) and elucidation of the cancer-promoting mechanisms
2. Elucidation of the mechanisms of acquisition of resistance to cancer treatment

3. Development of novel cancer therapies targeting the cancer microenvironment

Appeal to Industry and Local Government

B From clinical cancer specimen seeds to treatment development
Identifying key seed molecules from clinical specimens before and after anticancer drug treatment will lead to the

development of individualized cancer treatment.

P Research Synopsis

Elucidation of tumor-promoting mechanisms of CAFs

Prof. Orimo was enrolled at the Whitehead Institute, MIT (USA)
and CR-UK Paterson Cancer Institute (UK) from 2000 to 2012,

Primary
and studied the cancer-promoting properties of intracancer fibro- il

blasts (CAFs), which are abundant in the cancer microenvironment
(Cell, 2005; Cell Cycle, 2006; PNAS, 2010), and since 2012, we

Epithelialization TG.F'ﬂ EcadMZER1 loineg
have found that CAFs promote invasion and metastasis through @3 y cancer cell (E")
partial epithelial-mesenchymal transition (Nature Med., 2018; Life ChKs (@) B
Sci Alli, 2019; Int J Cancer, 2020; Japanese Patent Application No. (Matsumura, et al. Life Sci Alliance, 2019)
2023-084327) E}%a ; i c%ir?gen;% ‘aos!‘ 2 I|;\'.v\|'o.=.l mechanism through which CAFs promote

D) CAFs produce large amounts of the cytokines SDF-1and TGF-p.
g“sSﬁmulation by these cytokines produce epithelial, EM-type breast cancer

@' At the same time, CAFs produce E/M type breast capcer cells wil
SRiemseeL s Skl of e SRTRT oo apaenehiel
ProlA I T SEL 2 el S o ool iveson,and pase
@ EM-ty cancer cplls that have m tasi fun proma

metastatic &TDngtEgilrglat}lgﬁsggnrml |]1Ig to the e%ﬁﬁeﬁ%l %ﬁamt?ﬁe Iﬁomug‘ﬁ

mesenchymal-epi

Potential for Application in Society
Identify key seed molecules involved in the acquisition of therapeutic resistance from cancer clinical specimens
before and after anticancer drug treatment.
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EERPCBBEEADTE—=ILRSA b
B 1MV & AR <

FEBEIAILREVHINEREDICEI>THRIDOEEN,EDLSZ LTI

W R R EE DR FEA

AR IAINZAEREIECITT UTH UWVAER-FHAEZIRETS D ICHRZEDSTUVET,

P HAEEYITYS

VIFINRTFIRTFE—+E (SPP) (CEATAME/WENMETSEDMILRICETRHME

CRIFFAIAILZ (HCV) D AT EBE DKL (BG4 B SPP
DHEABLT. SPPICLZ2 27 EBEDYIRTH 1L KL F
ERCREMEIBCMNAETHIIE, BELBERRECEST
BZIEEBALNCLTEELE, REE. SPPOBRECL>THE
CRRBMARIATEAEDDBANI LR, SPPOI LA ZE
BERIEUVIANZDEZEBREEEALNICLEVERB>TUE
o R TUTVANRDOES BEIENME DAL DR A
RECHEERBICEDLS [WOER] (CEBLTUVEY, X
DR (2 & 2 R [RS8 oD AR AT X0 MR 0D REZ 18 8 (K] F
DBERABE L TENE ML DRI B EDRRKAE B
LTuEd,

HAEREADA]EEM

FFEDANZRBENED AN IR L EORREICOLN DI 2BIELTVEY,

- MEF—7—F
=" FFAYMILZ, WENMEYAILZ, T5EIMILZR

1. BRVANVZICEZREERBEBEN D SFRIGBREDR S
2. WOOMER ZRR) & U= BRI M R
3. IRNF—HAHEIEHEEEZNVATISEVMILIOIBHEFIH (CBT MR

JRAE OD Ffr A5 1 10 i B

PhamfzELTuET,

77 BT AR

M"% *ee’9 0"

T AAE
B

adEEOm © .

#iE- FE
UOEECREL 0 BENEWELTE
—MALETGEEERETD

ERERTETRICNE D

‘s‘ I LRER

g

W LB
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SR
§ %‘% Department of
= z . .
N/ Microbiology

Keywords
Hepatitis virus, Mosquito-borne virus, Flavivirus

Main Research Topics

Website

1. Development of novel therapeutic strategies based analysis of hepatitis virus pathogenesis

2. Novel control strategies for mosquito-borne infections by targeting mosquito saliva

3. Studies on the regulation of flavivirus growth through regulation of energy metabolism

Appeal to Industry and Local Government

B Unraveling viral infections

We study the mechanism of disease can be caused by viruses, which are the smallest of all the microbes.

Il Developing new methods of infection control

We are conducting research to propose new methods of treatment and prevention for various viral infections.

P Research Synopsis

Studies involving signal peptide peptidase (SPP) / Studies on mosquito-borne flaviviruses

Through studies of the involvement of SPP in the maturation of hep-
atitis C virus (HCV) core proteins, we have shown how cleavage of
core proteins by SPP is essential for viral particle formation and vir-
ulence, and contributes to high rates of persistent infection. We are
currently interested in identifying the mechanisms of degradation of
immature core proteins caused by SPP inhibition, as well as identify-
ing further substrates of SPP in order to reveal the diverse strategies
of the virus. We also focus on mosquito saliva, which is involved in
the efficient transmission and virulence of mosquito-borne viruses
such as the dengue virus. We are aiming to develop novel methods of
controlling mosquito-borne viruses by analyzing the mechanisms by
which mosquito saliva enhances pathogenicity and through the iden-

tification of salivary factors, which enhances viral infection.

Potential for Application in Society

i Infected through mosquito bite

Fbrnmu

ﬂ"f% ene'9 0"

Wirus Infactad- Infection o Pathogenesis

masquite . immuneceis, 1argetiEsues
. phin cells
i3 Virusinfaction -
- withssive ,ﬁ\
Role of Saliva

Skin % &. . Assisttheir blood-

feeding behaver

o R :
ey 8 37 e
i e Cavseal
i I..‘.-‘- #%  itmhing and swelling iy
biood coagulation Allergy Enhances viral infection

Inflammation/Edema
Mosquito sallva containg many bioactive molecules
~ Inducee varlsty Nost regponees

and pathogenesis

v/ Woellﬂa opedn:

ﬁdﬂ 5§ "X

mmmru_

Our goal is to lead to the development of new methods of controlling hepatitis viruses and mosquito-borne

viruses.

auldIpalA dised
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e % £ KB - FERE @ g Departmento o .
NS mwms - menmemE N I/5 Tropical Medicine and Parasitology
Chizf{grﬁfsor Website
e

BEEF. FER. vTUT7

HEFXF—7—F Keywords
Tropical medicine, Parasites, Malaria

FRPET—~

1. BRI 7 ORI R D FEEFHE ORI AD =X ADRE
2. RITHTERLERMED T / LZMFEDRHH
B.ERFELEARIIEN A OMMEDTEICCVIHRINZ 7EORAR

Main Research Topics
1. Next-generation molecular epidemiology of drug-resistant malaria: Mechanisms of the emergence and spread of resistance
2. Development of genomic diagnostic methods for drug resistance useful in endemic areas

3. Development of new antimalarial drugs with targets different to those of conventional drugs that are less likely to

x=H #%
Toshihiro MITA

EXRARAREEFEAOTE—IRS
B EF T EES v —D— DR

—BOMBRD H~Z) TR EER MO R AT M TR CTI2EBEY—H—ZHAELTLET,

B EEVIITRROEMILEY

BE2BEOEUABRVEEYI 7 RERDERRERL2BELELBEBILEMERR LELE,

P HAEEYITYS

T4—ILFICRI LARERE D) 7 EH fit 1%
METITO—/"Li~vZ) 7xIRICEBR

25T RER=ZARREDI D TEA IR R AT X
LTWADHPEERIMETT ., FhbE I ORBEDBRIC@ S
(K| nEF. BB CAMREZTTHTVET,

TILTFIVZ U EZDHEREI(C2015F / —~NLEESE-E
FENREINLBNBBEETT, FEBE2013FEH5H
DACEHMETI7—IVFREZFEB. 771V
EAMAFE OBERA 7 I7UHCEHEBLTVAZEAHRART
MHOTHERRLELE, SHICIAX/IIBITICE->T. it
MET7IUHATHRBICHEBLTVWAZEEDEEHT LA, K
R (320214 (Z The New England Journal of Medicine 5 (Z
BEIhFE L,

HAEREADA]EEM

The degree of malaria parasites
6% reaistant to Strong relationship hebtween treatmeant-resistant  withregistance mutations has

Artemisinin treatment Ca525 and two mutations in Kelchid increased sharply since 2016

o

Sensitivity
N=226

# Degree of Keldhil3
= resigtance mutstion (M)
5 25

-88% wild typa

¢l

5 018
a 018
~7% widtype 1,
149 caey  fu 2017
2 :

[] esistan: 79% as7sv % 5|2008 018

W — BN e S |
Infection with wild ypd S 07— Lo

Treat 240 malaria
patients with A i

Early detection of resistance
from one drop of bloed as a genetic marker

MATH TS 72 EMMEOERAEGECOIDMRFECHREE YT 7TAREDFHE,

induce resistance

Appeal to Industry and Local Government

B Development of simple markers for drug resistance

Developing genetic markers that enable malaria diagnosis and rapid assessment of drug resistance from a single drop

of blood

B Candidate compounds for the treatment of severe malaria

We have discovered a promising candidate compound that may be an option for the treatment of severe malaria, for

which only two drugs are presently available.

P Research Synopsis

Next-generation, field-based malaria drug resistance
research contributing to global malaria control

Malaria is one of the three leading infectious diseases in the
world, and drug-resistance poses a grave issue. We are engaged
in "offensive" epidemiology, basic and applied research to address
this problem. Artemisinin is a powerful therapeutic agent, which
earned its discoverer the 2015 Nobel Prize in Physiology or Med-
icine. We began field research in the Republic of Uganda in 2013,
and were the first in the world to discover that Artemisinin-resis-
tant protozoa are emerging in Africa. Further ecogenomic analysis
revealed that resistance has emerged uniquely in Africa. These
results were published in The New England Journal of Medicine
in2021.

Potential for Application in Society

The degree of malana parasites

64 rasistant to Strong i ip hetwesen treat -recistant  with mutations has
Artemisinin raatment ases and two mutations in Keloh13 increased sharply since 2016
Si?:g |2\-;tv B8% widtpe L e et (3]
E 5
n

7% wildtype Py
14% csemv 3 2008
-7909% AsTsV Ex s 26
Trchading miwed E |
tuar

Infectian with wid typd (& B

m

o KehiT rmestance

g
8 I

Treat 240 malaria
patiants with Ar i

Early detection of resistance
from one drop of blood as a genetic mar ker

Development f a new method for diagnosing and testing resistance of malaria in endemic regions and new drugs

for the treatment of severe malaria.
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Sachiko MIYAKE

EERPEBARAREADTE—IFRSLA P
B HE-ERry P7—2DRRA
BRECESBULTVI2EBRRERERDEE/RBAZBIAL. HRARKREBOIHZBIELULET,

M 5-RERY b7 - DORRA
B ERAREBIZVAZBHLET. RERCEREHTREBMERFERS M LET,

B ECRERBICHTIMRREORAE

P HREEYITYS
RERZFLDEVAEZEFEMOBPAICEIIGEERE-HRBRERDOTR

REREHRALAEREOMEERCLIAEZEDT K% H]
WMLTLET, REESHEUEFBMEALOBRRERE
TR S—F 2 SRR DR EURBICLEETT,
R RERBARREOBECEBELTHY ., Bk %
EDIFEBERCOVTHIRLTVEY, - [RREREHN S
DAHNZXLEFALNZTDEHIC. DEELH R
B IEEDFAHDZXLDRPEIT>TVET, COVIDIO
DEIBEIIER TILYNAT—RARETE. HRNEREE
MRADNEEERETIMHICBERLET. BRI REZR
HEDES CHIE LTV ALZELNCTEIECL)BREFR Erythematosus
SAEETCCABELTHELTLET, iy ’

® Multiple sclerosis . @ Pakinson's disease Mental

Systemic Lupus " % )
f

Physical inactivity

>

HEREADOTEEY
RIBREMMWREDOTY PT—IRPEBLT. REFHOBELBIRLET.

SR

§ %‘% Department of

2 <

N4 Immunology

Website
RS

Keywords
Autoimmunity, Neuroimmunology, Myoimmunology, Infectious diseases, Allergies

Main Research Topics
1. Pathophysiology of autoimmune diseases
2. Neuro-immune interactions in health and disease

3. Myo-immune interactions in health and disease

Appeal to Industry and Local Government

B Neuro-immune interactions
Our laboratory defines the interactions between the closely linked nervous and immune systems with the goal of

suppressing various diseases.

B Myo-immune interactions
Exercise reduces the risk of several diseases, and immune cells are present in skeletal muscle. Our studies are unrav-

eling how skeletal muscle regulates immune function and suppresses such diseases.

B Development of novel therapeutic strategies for autoimmune diseases

P Research Synopsis

To understand immune and neurological diseases by unraveling multi-organ connections with a focus on the
immune system and to develop novel therapeutic strategies for such diseases.

The immune system regulates our body through interactions with var- @ Multiple sclerosis @ Pakinsor's disease Menta|
ious organs. Immunity is important not only in neuroimmune diseases
such as multiple sclerosis, but also in neurodegenerative diseases such
as Parkinson's disease. Nerves and immunity are also closely related to
the gut environment, and we are studying the relationship between the
gut, nerves, and immunity. In addition, we are elucidating the molecu- :

lar mechanisms by which psychological changes alter immune function

in order to elucidate the "disease begins in the mind" mechanism. In

Systemic Lupus
Erythematosus
(SLE)

diseases such as Covid-19 and Alzheimer's, muscle mass and exercise
are associated with disease severity and control of disease progression.

&
Our research aims to extend the healthy lifespan by understanding how ﬁ

skeletal muscle regulates the immune system. Physical inactivity

| ey

Potential for Application in Society
Our goal is to improve healthy longevity by understanding the network that connects the immune system to
multiple organs.

auldIpalA dised
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Takeshi TANIGAWA

EERRPBAEEADTE—=ILERA U}
B #H<ALDIRIEZYR—}
ZLDALDEZLTRECEB F2EOBREICIDEDDIMFEZLTUVET,

B RERFOEREZEEZHE LI
BEESBARUDETATLEDERZE L ZDOANZILIZDVTHIELTVET,

bRy ITY S

FARA K =y Ak F AR BROEBIH ) 5 3 BIGdRE
TROEFREEZPLNCTEIFEREZDA L. # LOVEA

DATEEMEIC DV THERFTAELTVET. EFMICERAFY=

TLEWVWHLT TR %, RETFHIEREE OO RER

DRSHREEICL2BEBARICFEARVDRTEZEDT

WET, BEREOHNEBICLEDNOER. HRUZIA

DFL— K THDGCGAd-EDTMP E WLHSHE A, BICIEE (S

BVRETERTAZEHPALIICARNELS, BE. &Y

(RECISETA2I P AL EI N BREBICLUEBE

UBEBHBADEREDHHIENTEIIRERITLTVET,

0.2%
(2000ppm)
0.1%
(1000ppm)
0%
#H FY = AFEYERETFES

Gd-EDTMP#%20 mg/kgik 5 L /=<7 X
» 21 BEOARBRENSGAHH

HAEREADA]EEM
BEDRDS VR ERBSFREEOLNDI BB LTVET,
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U/\, o
";O %nd Department of §
ENIPFS Epidemiology and Environmental Health 2

Website

Keywords
Epidemiology, Occupational Health, Environmental Health, Trace Elements

Main Research Topics
1. Epidemiological Studies: Uncovering Health Challenges through Comprehensive Data Analysis
2. Occupational Health: Safeguarding Workers through Practical Hygiene Measures

3. Environmental Health: Unveiling Health Impacts of Trace Elements and Other Environmental Factors

Appeal to Industry and Local Government

B Enhancing the Environment for Working Individuals

Conducting Research to Promote a Safer, Healthier Working Environment for All.

B Clarifying the Health Effects of Environmental Factors

Investigating the Ecological Effects and Mechanisms of Various Elements, Particularly Harmful Metals.

P Research Synopsis

Development of a Novel Gadolinium Neutron Capture 157Gd Conc.

Therapy Agent 0.2%

We are leveraging our expertise in studying the bio-impact of el- @endap)

ements to explore potential new drugs. Specifically, we're inves-

tigating the use of gadolinium, a rare earth element, in neutron

capture therapy for the treatment of bone tumors. Our analysis u%'g;/gpm)

reveals that a gadolinium chelate, Gd-EDTMP, accumulates sig-

nificantly in bones. We are now studying its potential therapeutic

application, as well as its dose-dependent distribution in bone

and tumor tissues. 0%
Example of gadolinium pharmacokinetic
evaluation: B37Gd distribution in the femur of
mice treated with 20 mg/kg of Gd-EDTMP
after 21 days

Potential for Application in Society

Striving to develop a potent Next-generation radiation therapy with the potential for societal benefit.
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BIEREFHEFORIEER
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[REMZBOERMNDREREREECHATIv=a27]
(BESBAE) 2R UELE,

AREBETE. [REMBBOEMANORREREE CBITZv=a
7L FERZER AN EEER) 2B LE LT,
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Keywords
Public Health, Epidemiology, Occupational Health, Sleep Preventive Medicine

Main Research Topics

Website

1. Community Studies: CIRCS Studies, Toon Studies, Epidemiological Studies for Pediatric Sleep

2. Occupational Health: Studies on Physicians' Work-Style Reform, Prevention of Workplace Accidents

3. Miscellaneous: Global Health Policy and Cooperation

Appeal to Industry and Local Government

B Establishment of Preventive Sleep Medicine: Good Sleep for Everyone

Screening for sleep disordered breathing is essential for the prevention of lifestyle-related diseases and traffic acci-

dents.

P Research Synopsis

Compiling ""Manual on Health Security Measures for Physicians
Who Work Long Hours'" (Ministry of Health, Labor and Welfare)

Our department compiled the "Manual on Health Security Measures for
Physicians Who Work Long Hours'" (committee chair: Prof. Takeshi Taniga-
wa). Healthcare system in our country is supported by physicians working
long hours in self-sacrificing means. Against this backdrop, the cap for ex-
tended working hours for physicians will be 1,860 hours per year starting
in 2024, and protecting physicians' health. This manual has been compiled
based on medical and scientific evidence and knowledge of occupational
health, in order to protect long working physicians. Furthermore, the im-
portance of objective assessment of their physical and mental condition is

emphasized.

Potential for Application in Society
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This is expected to contribute to protecting physicians' health and improving medical safety.
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Keywords
Sudden death, Myocarditis, Forensics, Crude drug resource identification

Main Research Topics
1. Forensic pathology of sudden death
2. Development of effective methods of forensic identification

3. Genetic analysis to identify the provenance of oriental bezoars

Appeal to Industry and Local Government

B We are contributing to improving the accuracy of cause-of-death investigations and the
advance of forensic science

We are contributing to advancing forensic science through the development of new methods of expert testimony.

B A new chapter in crude drug identification

We are aiming to establish a new method of identifying crude drugs based on molecular biological methods.

P Research Synopsis

Genetic analysis to identify the provenance of oriental bezoars

The oriental bezoar is a calculus formed in the bovine gall bladder, and is used in herbal medicine. Oriental bezoars come from

Australia, Central and South America, India, Africa, etc. Prices vary greatly depending on the region of origin, with Australian

oriental bezoars being the most expensive due to their high
quality. For this reason, there is the risk that place of origin is
misrepresented, and a method of testing is required to identify
the place of origin of oriental bezoars to ensure that they are
distributed labelled with the correct provenance. This research
aims to establish a test to identify the provenance of oriental
bezoars using genetic analysis, such as single nucleotide poly-
morphism analysis, genome sequencing analysis and mitochon-

drial DNA sequencing.

Potential for Application in Society

Investigating cause of death is an important aspect of social infrastructure. We will improve its accuracy, and
train leading physicians and researchers. We are achieving success in developing a method of appraisal that will
be used not only in Japan but throughout the world.
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Website

Keywords
History of medicine, History of diseases, History of medical education, Juntendo

Main Research Topics
1. History of Western medicine, traditional and modern medicine
2. History of Japanese medicine, especially after Edo era

3. History of medical education, especially of Juntendo

Appeal to Industry and Local Government
B Supporting the historical study by working people

Many people working in the medical and educational institutes are studying the history of medicine and society.

M Every field of medicine has its own histories

History of medicine covers every medical field including the basic, clinical and community medicine.

P Research Synopsis

The mutual relationship among the infectious diseases, society
and medicine could be revealed through the historical approach

Infectious diseases, society and medicine have influenced each other
since the ancient times. (1) Classical medicine (ancient to 15th century):
Numerous epidemics such as the Black Death (14th century) were tragic.
(2) Western traditional medicine (16th-18th centuries): People suffered

from syphilis, malaria, and smallpox, but were saved by vaccination. (3)

Early modern medicine (19th century): Many people died of cholera and

dysentery, and pathogenic bacteria were discovered. (4) Late modern

medicine (20th century): Influenza threatened the world, and tubercu-

losis was the deadliest disease. After the war, bacterial infections were

suppressed by antibiotics. (5) Era of exact medicine (since the 1990s):
AIDS has become treatable with antiviral drugs. The world is about to

change due to the COVID-19 pandemic.

Potential for Application in Society
We aim to historical researches in various aspects of medical occupation, community medicine and basic and

clinical medicine.
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Keywords

Attitude Education for Medical Students, General Medicine in Training Examination, Health Inequity,
Social Determinants of Health (SDH)

Main Research Topics
1. Grade Analysis and Academic Guidance
2. Advocacy and Medical Education in the Era of Social Disparities

3. Clinical Training and Career Path Formation

Appeal to Industry and Local Government

B Promoting Awareness of social disparities and health inequities among future physicians
We are socially accountable to foster physicians who can respond to the needs of society and patients affected by

social determinants of health (SDH).

B Introduction of General Medicine In-Training Examination
It is possible to objectively evaluate the clinical competencies of resident physicians in our university hospitals, and

the results are used to improve the clinical training program.

P Research Synopsis

Introducing “plain Japanese” to understand the language barrier as a social determinant of health (SDH)

It is important for future doctors to recognize social determinants of health (SDH), as it affects the patient’s health directly and

indirectly. We encourage our students to identify SDH in their patients without falling into the erroneous belief of victim blaming.

Since language barriers limit healthcare access and can cause health inequities, we introduced “plain Japanese” in a required

course of introduction to clinical medicine. As a part of teaching
in social determinants of health (SDH). We also have developed
teaching materials and uploaded the videos to YouTube (https://
easy-japanese.info/archives/391)/

We have developed a tool to assess social empathy and are
conducting a study to evaluate the effect of SDH education.

We provide education and conduct research, believing that
a medical school is responsible for fostering physicians who can

respond to society’s needs.

Potential for Application in Society
We have been introducing, implementing, and disseminating “plain Japanese” into hospitals with support from
the Tokyo Metropolitan Government, Toyota Foundation, and research funds from JSPS.
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Keywords
Cellular aging, Atherosclerosis, Heart failure, Arrhythmia, Ischemic heart disease

Main Research Topics

1. Development of therapies for aging-related diseases by targeting senescent cells

2. Clarifying immune regulatory mechanisms against senescent cells

3. Clinical cardiovascular disease research (heart failure, arteriosclerosis, arrhythmia, diagnostic imaging, cardiac rehabili-

tation)

Appeal to Industry and Local Government
B Top-level aging research

Results on aging research have been published in top journals including Nature, Nat Med, and Cell.

B Accumulation of a wealth of clinical data and samples

We have amassed a wealth of clinical data and samples on various cardiovascular diseases.

P Research Synopsis

Development of a vaccine to remove senescent cells

In earlier studies, it has been reported that senescent cells, which accumulate in tissues as a result of aging and metabolic stress,

are involved in the development and progression of age-related diseases such as atherosclerosis, heart failure, and diabetes.

We have recently identified senescence antigens that are T e
Elimination of Senescent Cells by Vaccination

Delays Aging Phenotypes

specifically expressed in senescent cells, and have suc-

cessfully developed a vaccine to eliminate senescent cells

Control vaccine Senolytic vaccine

by targeting these antigens. This senescent cell-eliminat-
ing vaccine has been shown to improve atherosclerosis
and diabetes in obese mice, reduce frailty in elderly mice,
and extend the life span of mice with premature senility.

Going forward, we plan to promote the use of this senes-

cent-cell eliminating vaccine as a treatment for various

aging-related diseases, including cardiovascular diseases, Contral or senalytic vaccine was administered at 108 weeks old,
The pictures show the appearance of mice 7 weeks after vaccination.

lifestyle—re[ated diseases, and Alzheimer's disease. All control mice died by 118 weeks, while senolytic vaccine-treated mice are alive.

Potential for Application in Society
In order to provide society with senescent cell removal therapies, we are developing vaccines for senescent cell
removal and antibody drugs.
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Keywords

Steatotic liver disease, Alcohol-related liver disease, GERD, Inflammatory bowel diseases,

Pancreatic cancer

Main Research Topics
1. Basic and clinical research on steatotic liver disease and alcohol-related liver disease
2. Technological development of fecal microbiota transplantation (FMT) for ulcerative colitis

3. Technological development of biliary pancreatic endoscope and new devices

Appeal to Industry and Local Government

B Extensive experience and sophisticated research techniques in basic research
The staff of our department have extensive experience in cell and animal experiments, especially for chronic liver

disease, and can flexibly respond to a variety of basic and translational research.

B Abundant clinical experience and reliable research results backed by a large number of patients
With a total of over 78,000 gastroenterology outpatients /year, many clinical studies on gastrointestinal and hepa-

to-biliary-pancreatic diseases are conducted.

P Research Synopsis

Research to elucidate the pathogenesis of steatotic liver disease and alcohol-related liver disease

The prevalence of steatotic liver disease and alcohol-related liver disease is increasing worldwide, and the establishment of
treatment methods is an urgent issue. Our research group is promoting the elucidation of the pathology by a basic approach,

and demonstrated the alteration of fatty acid metabolism, especially the blunted expression of desaturase with aging, result-

Ing in Changes n L'P'd ComPOS|t|On and exacerbates ste- Effects of the amino acid glycine on steatohepatitis-associated liver carcinogenesis

atohepatitis using aged mice (Ishizuka K. et al, 2020). A Sl PrEKD

PTEN KO = Gly PTEN KO PTEN KO + Gly

study using hepatocyte-specific PTEN-deficient mice, a
steatohepatitis-associated liver carcinogenesis model,

showed that administration of the amino acid glycine

improved steatohepatitis and suppressed hepatocar-

cinogenesis. In addition, we are conducting lipid analysis

using human liver biopsy tissue in collaboration with de-

partment of biochemistry.

serum AST (IUAL)

Number of tumors = 2 mm)
T
.
8.
1|

Potential for Application in Society
It is highly expected that new diagnostic and therapeutic methods for steatotic liver disease will be established
by identifying the key factors for the progression.
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Keywords
Thoracic oncology, COPD, Lymphangioleiomyomatosis, Asthma, Pulmonary hypertension

Main Research Topics

1. Approaches for new therapeutic targets by targeting epigenetics

2. Analysis of EGFR-TKI resistance mechanisms

3. Elucidation of the mechanism of disruption of oxidative stress response system and search for therapeutic targets in

lung cancer

Appeal to Industry and Local Government

B Elucidation of chemotherapy resistance mechanisms

Resistance to chemotherapy is the greatest barrier to cure of cancer, and we think it is urgent to elucidate its mechanism.

B Identification of novel therapeutic targets
The identification of novel therapeutic targets will lead to the development of new therapeutic agents that will

further improve the prognosis of cancer.

P Research Synopsis

Analysis of EGFR-TKI resistance mechanism involving epigenetics

Although the development of EGFR-TKI has greatly improved the prognosis of lung cancer, most cases have acquired drug re-
sistance. To further improve prognosis, it is imperative to elucidate this resistance mechanism and overcome drug resistance.
The mechanisms of resistance to third-generation EGFR-TKIs currently used as first-line therapy are diverse, and in about half

of these cases the resistance mechanism remains un-

After treatment
(improvement)

Before treatment Recurrence

known. In this study, we have been focusing on epigenetic
regulation, which is attracting attention for its involve-
ment in cancer progression and drug resistance, to clar-
ify the involvement of epigenetic regulation in EGFR-TKI
resistance mechanisms and to develop novel therapeutic

strategies targeting these mechanisms.

Potential for Application in Society
We aim for social implementation through research that satisfies unmet medical needs.
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FAKAE AT XV LAMBEORE CRIRT2R2INI M) EVIE
B T2 gABOBSHAENFEET DI EAEL,M AR, ZOBSD
2D BIECIGATBEDN BT 2RARR THL A hh )&
U7o A& (& Science Advances 56 (22023FE3R (CHBEFINFE L,

BRIREISEE I 3B2 AR M IgATE
RB2ARI N VIgATE EHlE 8

HEREADAEEM
BoAOGIEze e Uk IgABEDEHMR A BEROHARCEIVET,
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5 f@ Department of

Al Nephrol
Mles Nephrology

Keywords
IgA nephropathy, Glomerular nephritis, Autoantibody, Inter-organ communication, Dialysis

Main Research Topics

1. Research on the pathogenesis of IgA nephropathy : ""Zero transition to dialysis due to IgA nephropathy"

2. Diabetes mellitus, vascular endothelial damage and inter-organ communication

3. Research on clinical outcome of hemodialysis and peritoneal dialysis patients

Appeal to Industry and Local Government

B Zero transition to dialysis for IgA nephropathy

We are conducting research to elucidate the pathogenesis of IgA nephropathy, a major causative disease of end-

stage renal disease.

B Diabetes mellitus, vascular endothelial damage and inter-organ communication

We are working to elucidate the details of various organ damage resulting from diabetes and vascular endothelial damage.

P Research Synopsis

Elucidation of a novel pathogenesis leading to a cure for

IgA Nephropathy

- Discovery of IgA-type autoantibodies against mesangium cells-
In collaboration with Professor Daisuke Kitamura of Tokyo University of
Science, the research group led by Assistant Professor Yoshihito Nihei and
Professor Yusuke Suzuki has elucidated the novel pathogenesis of IgA ne-
phropathy, which will lead directly to a cure for IgA nephropathy. Research
has revealed the presence of IgA autoantibodies in the blood of IgA ne-
phropathy patients against a protein called 32 spectrin, which is expressed
on the surface of glomerular mesangial cells in the kidney. This paper was
published in Science Advances in March 2023.

Potential for Application in Society

Anti-B2-spectrin IgA antibodies
deposited in renal glomeruli

IgA Podocyte DAPI

It is expected to lead to the development of an innovative curative treatment for IgA nephropathy.
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§0 f% Department of )
Nl I/5  Internal Medicine and Rheumatology 3

Keywords
Collagen disease, Autoimmune diseases, Chronic inflammation, Cytokines

Main Research Topics
1. Clarification of the mechanisms of increased interferon-alpha production in systemic lupus erythematosus
2. Research onimmune abnormalities and regenerative medicine in Sjogren's syndrome

3. Basic research on the pathophysiology and treatment of spondyloarthritis

Appeal to Industry and Local Government

B Research making use of a wealth of medical cases
As Japan's first department focusing on collagen disease, we are utilizing a wealth of case studies to carry out is-

sue-based clinical and basic research.

B Clarifying the mechanisms of excessive inflammation

We are researching the mechanisms of increased production of pro-inflammatory factors such as cytokines.

P Research Synopsis

Clarifying the mechanisms of increased interferon-al-
pha (IFNa) production in systemic lupus erythematosus

NETs p° g ’5 We reported that IFNa production by
. . o g tes i h: d by stimulati f
In systemic lupus erythematosus (SLE), excessive production of L o cOASSTING patway m SLE, and
(- w !h_a! lh_e producli_on capacity correlates
interferon-alpha (IFN-alpha) is thought to be involved in patho- Neutrophil N / Apoptotic cel :"9“:2"3'::5@;1".“'% s0:
genesis, however the mechanism of its production is unknown. - We have identiied "Gene X" as an
//\;&\/\/ J\/ enhancer of IFNa pro_ducliqn‘ We aim to
In our studies of peripheral blood from SLE patients, we have S \% MT self-ONA develop srategies o new teatment.
pDC Monocyte
shown that the IFNa production capacity of plasmacytoid den- .)))
dritic cells is enhanced under TLR7 stimulation and IFNa pro-
duction capacity of monocytes is enhanced under stimulation of We reported that IFNa
production by pDCs is
enhanced by TLR7
the cGAS-STING pathway. We also found through comprehen- stimulation in SLE, and
that the production
a Q Q . capacity correlates with
sive RNA sequencing analysis that the expression of "Gene X" serum IFNa levels and

disease activity.
induced by stimulation of the cGAS-STING pathway in mono- prTary i

234, 2017

cytes of SLE patients is involved in increased IFNa production,

and we are aiming to clarify the molecular mechanism in detail.

Potential for Application in Society
We aim to establish novel therapeutic strategies by clarifying the mechanism of IFNa overproduction by monocytes.
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B Y27 FI7ETHEEEDRIR
BEADOKGBMAHLCTLZFE LRI IPSHREZERLT. LYEIY MOREEMRZECAD(CHEB
DHETH /LRELVET BHHER) . 20PSHE, > THEEZMLEETE. RLTHBLAL
F AR THE A ERUET,

R A L

AT EEE (ST 2 iPSCAHR THlaEE~RIEA THREEZBETI)HA~

EBUAIRBEE) D/ BETITICEL BILTTFEREARTHY . FiAAa
BHEIVETT, FZEOHESIL—T(E. 2015F(CEBI1 /L 2 ERAH
fefB =M T HIAR (EBV-CTL) 25 iPSCARIIL. DMLFEE. HEER (CHEIR- /-
CTL (rejuvenated CTL; rejT) »'. EB AL XEIE!) /& (Cxf LTRUVIIEE
WRAEOZ A, HFRCEE(Finvivo TIERBLE L, 20204 (Z 3EHR
TEBV-rej)THAREAEGFTA L (L&) $BMW o/ EOBRZHFEK TS
EHEFFBALE LA, BIC2021E(CEIDFEAMA L. EBV-rejT (CF A THE
SRR (CAR) A TAHIET. 2MEZREFICIEMN CTE 2N A reTDME
BUCRIILELE, SO&D (S0 iPSCHEAMTZNA LRI T HFZEED R
XD, EBUAIIZBEE o 8fE. A TR MR A & O #IG M MR IES
DHIBLT. FEBHFAREDHEAEINAAERIRTAIEZBIRRLTVET,

HEKREADTHEN

BEIADIPSHIEZAEICAVSZHE IERCERLI LY. BEEANDERS CRICEHLAVEEE
MhHNET, ZOEHFEG. BEADPSHRICT / LMEELZTOIIETRERIDZIFE T2, [
BTHMREEEZZBIELTVET, AMEDOXEZR (T, FEBI ALK T2 IPSCHXREFHRABERTHM
REEDEMIFEEAMAZIBEREARZTHBLET,
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Website
Keywords

Virus-associated tumors, Chimeric antigen receptor T-cell (CART) therapy, Cytotoxic T-lymphocyte (CTL),

Malignant lymphoma, iPS cell technology

Main Research Topics
1. Development of iPSC-derived rejuvenated CTL therapy for virus-associated tumors

2. Development of next generation CAR-T therapy using iPSC technology and genome editing technology

Appeal to Industry and Local Government

B Achieving sustainable T-cell therapy
After inducing CTLs from the peripheral blood of healthy individuals, iPS cells are generated, and genome editing is
performed using a unique method that prevents the recipients’ immunity rejection (patent pending). Through differ-

entiation of T-cells from those iPS cells, a less exhausting and limitless sustainable T-cell therapy can be achieved.

P Research Synopsis

iPSC-derived T-cell therapy for refractory virus-associated tumors — Efforts toward next-generation T-cell therapy

EB virus-associated lymphomas are common in Asia with poor prognosis, requiring the
development of new treatments. In 2015, by establishing iPSCs from EBV-specific CTLs
which were subsequently differentiated into functionally rejuvenated CTLs (rejTs), our re-
search group successfully demonstrated for the first time, that these rejTs showed a strong
antitumor effect against EBV-associated lymphomas in vivo. Following that in 2020, we
proved that in vivo persistence of EBV-rejTs prevent the relapse of refractory lymphomas,
and applied this technique in 2021 to transduce a chimeric antigen receptor (CAR) into
EBV-rejTs, generating iPSC-derived dual-antigen receptor rejTs which exhibited a robust

tumor suppressive effect and conferred a clear survival advantage. Further development in

the next-generation T-cell therapies based on these iPSC technologies, will not only over-

come intractable hematologic tumors such as EB virus-associated lymphomas and adult T-cell leukemias, but will also provide a

promising novel therapy in other refractory tumors, such as cervical cancers which we are actively working on.

Potential for Application in Society

In order to utilize the patients’ rejTs for treatment, the manufacturing process takes time and may not be ready for
use when in need for the severe cases. Therefore, we aim for the wide use of allogeneic rejT therapy, which suppress-
es the immune rejection by genome editing of healthy human iPS cells. With the support from AMED, Juntendo
University will begin a physician-led clinical study of iPSC-derived sustainable T-cell therapy for cervical cancer.
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Website

Keywords
B cell biology, Autophagy, Insulin resistance, East Asians, Cardiovascular disease

Main Research Topics
1. Organelle quality control mechanisms in pancreatic beta cells
2. Mechanisms and Regulation of Insulin Resistance in East Asians

3. Cardiovascular Disease Risk Factors in East Asians with Diabetes Mellitus

Appeal to Industry and Local Government

B Development of drugs to maintain pancreatic beta cell function
By elucidating the organelle quality control mechanisms of pancreatic beta cells, we will make the foundation for

developing novel diabetes drugs.

B Elucidating the Upstream of Insulin Resistance
We aim to extend healthy life expectancy by elucidating the pathophysiology of insulin resistance, taking into ac-

count the age range of the Japanese population.

P Research Synopsis

Alterations in pancreatic beta-cell autophagy in diabe- pHiuoHRLC3-mChery mice )

tes mellitus
leuodnm mCherry

We generated mice in which autophagy flux could be evaluat- Amumcema

pH!uorm L
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ed and examined autophagy activity in pancreatic B-cells in the
state of insulin resistance. As a result, heterogeneity in pancre-
atic B-cells with respect to autophagy activity was revealed. Fur-
ther examination revealed that cells with high autophagy activity
also have high insulin secretory capacity. To characterize pancre-
atic B-cells with these different activities, we performed mRNA

sequencing and found that the expression of lipoprotein lipase

Starvation & refeeding CaZ infl DEG
was elevated in cells with high autophagy activity. Together with Astophagic £ :' ia] | Lpl]
Lo Muscle&liver ig
other results, we assumed that in pancreatic B-cells, autophagy ‘ i Flu ) :§
Islet .
activity is mainly related to changes in the concentration of free S %_ :&‘

fatty acids.

Potential for Application in Society
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Drugs that regulate pancreatic beta cell autophagy may contribute to the maintenance of pancreatic beta cell

function.
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DEMCEBTA2HE IO I T LEERLE LS,

BE. ERCHFZHVREREDZLERE. HIV SR (https:/hiv-hospital.jp/) DBEEEEMICER LTV S,
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9,

HIVEZER(C (b (C B & U B GEEAEM) o2 MAR
AIRTETH. HVEZEORMBS +HTEARL. ZhEERE
HOEBT —ZLEBINTVELATLE, HFEETEVR
ZEALT. HV BEORRZ-BHRBROKRA U M LEMDA
FETHAZRDZRBNARET SO TLEER L. BEERE
NOHHEE AR ICHBARBBALTVET,

HtEREADTEEN
VRASER UAHIVEM 7O S AIZLAMIBERPIESFEMADEEANTH

52

Ry a
§ fﬁ;‘d Department of g
L] L] z

NI/ General Medicine 3
OKYO g

Website

Keywords
General Practice, Infectious Diseases, HIV

Main Research Topics
1. Research to improve systems for providing HIV care using ICT
2. Research on COVID-19 vaccines using single-cell analysis

3. Associations between lifestyle diseases and health literacy in Asia (Vietnam, Thailand, China)

Appeal to Industry and Local Government
B An Education System for HIV Care

Building an education system using ICT makes it possible to improve medication compliance not achieved with

in-person meetings.

B COVID-19 Vaccine Research

Analysis of immunoprofiling of immunocompromised persons and others with regard to COVID-19 vaccines.

P Research Synopsis

Research on Infectious Disease Education Using Virtual Reality (VR)

We have created Japan's first education program concerning notifications about HIV (human immunodeficiency virus) using vir-

tual reality (VR).

At present, examinations regarding HIV infections in Japan are mainly carried out by dedicated doctors at HIV hospitals
(https:/hiv-hospitals.jp/), making appropriate "early diagnosis" and '"chronic-phase management" difficult in community

healthcare (clinics and general hospitals).

The involvement of doctors (general doctors) who are close to
the community is indispensible to HIV care, but they lack sufficient
knowledge about HIV and there is a lack of basic data for acquiring
that knowledge. This university unit has created a practical education
program for learning about everything from tips about interviewing
and physically examining HIV patients to how to notify them, and

we have commenced education of medical students and oversease

research students.

Potential for Application in Society

Practical contributions to community healthcare and general doctors through a HIV notification program using VR.
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Tadafumi KATO

EERPBABEEADTE—=ILFRSA P
B RROBEHEFZEIS
RERETESA CABREDEREEL A bh>T O MR EAT S T2 AR LET.

B BERAECERAEOMS
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R A L
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m.3460G>A
MT-ND1

m.12257G>A
MT-TS2

m.9984G>A

m.5703G>A MT-CO3

MT-TN

m.7588G>A
MT-CO2

HEREADOTEEY
ALY/ LERAFREDEBERITA L. REBITNOAAREMEN/BEINET,

5Ky,

5 f@ Department of

z ¢ Psychiatr
NS sycniatry

Website

Keywords
Bipolar disorder, Depression, Schizophrenia, Autism spectrum disorder, Dementia

Main Research Topics
1. Elucidation of neural basis of bipolar disorder and development of new diagnosis and treatment
2. Development of biomarkers and treatment for schizophrenia, depression and related disorders

3. Clinical psychopharmacology of mental disorders

Appeal to Industry and Local Government
B Creating the future of psychiatry

We aim to visualize psychiatric disorders for which there is still no laboratory tests and the mechanism of action of

treatment is not fully understood.

B Integration of clinical and basic research

We aim for innovation by combining research data from advanced technologies with sophisticated clinical observations.

P Research Synopsis

Identification of mosaic and mitochondrial DNA mutations leading to a clarification of the pathophysiology of
bipolar disorder

In bipolar disorder, genetic studies have focused on the vari-
m.3243A>G Hsp m.625G>A

ants transmitted from parents and de novo mutations. In the MT-TL1

(recurrent)

present study, we explored the association between somatic
m.3283G>A

mosaic mutations occurring during development and bipolar MT-TLL
disorder. One hundred sixty two mosaic mutations detected

in 190 families were characterized, and dysfunctional mosa- | _

MT-ND1

m.12257G>A

ic mutations of genes responsible for severe developmental MTTS2

disorders and autism were found more frequently in bipo-

m.9984G>A

lar disorder. In mitochondrial DNA, damaging mutations in s

m.5703G>A
MT-TN
transfer RNA were more common, including those that cause

mitochondrial disease. Further research is needed to deter- 1 7568GA

MT-CO2

m.5809G>A
P a a q MT-TC
mine how these mutations are related to bipolar disorder.

Potential for Application in Society

If the same genetic factors cause different diseases, then cross-disease therapeutic development is expected.
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Website

Keywords
Neurodegenerative disease, Parkinson disease, a-synuclein, Stroke, Neuroimmunology

Main Research Topics
1. Parkinson disease: Diagnosis, Therpeutic Strategy, Revealing Pathomechanisms
2. Stroke: Basic Science and Clinical Research

3. Neurimmunology: Basic Science and Clinical Research

HE“B 1.:.%
Nobutaka HATTORI

EXRRAPARUREDT

E—ILRA b

B iHtRERDO/ < —F 2V mHL LR
HRZEL)/—F 2V ROAREIRERIFCEFNL. KIFHZFABED/ S —F 2V /e E2—TT,

M Best Hospital 1t 5% 10if Ot 4% 5 # =
Feik. #HE. IOV TNERE U, NewsWeek 5 BestHospital T10ALIZ T F o FEhTUVET,

b HEEYITYT
IN—F Y RHA MR TR EEC!

IR—F VR, LE—/IMEBISRANSE.
ZRIREMEE (Fa- YR T LA o h iE
FRICEBCRETIIENEBHOBRE
MERETHY. a-YRXRILASIRF—&
WHIhzd, FLEBOHEISIL—T &
. a-YRULA A REIEIEER
3. WA EBEA L DRER [a-VRY
LAY —F] #RRETHIEICKRIILE
UhEe EHIC. MBICFET Sa-YX7
LAy —FiEa-YXILA /38 F—Dik
B CEERHEENERY . EBRICH

miga->XI9L1>>—ROEE; IP/RT-QUIC

MmitEn5a- A1 >~ FERE [HEE 96.7
¥R 86.2TEBIRIEE

HRIETREFOMEY
a-ZAILAINF-RTRES

mmnmm TR — RT-QuIC
T TP e, = -
§1 ¢
i = aucan
: i
e e 5
D @y~ _T: PD2217E5
o, h —r vs
cﬁww—l‘tﬂ DR ASy N FERE i 1 287

PO3MSA, DLE MEAPD, DL DLESPD, MSA

PD; /{—F2Y DLB; LE—IMEEIZHIE MSA; SRMERE

nare,,
r‘ned[(:lne Okuzumi A, Hatano T, Matsumoto G, Hattori N. Nat Med 2023

ATH3cattRTHOTHEALAICLELE, ThiE. X—F Y IREDa-YRILA//F—D K. RREMRIRZ
UCTHI AR AR E DR & 1 2% B TF (Okuzumi A, Hatano T, Matsumoto G, Hattori N. Nat Med 2023)

HEREADAEEM

MERTa-IYXRILA/RF—D2MeHasy— bv—h—(Ch2REMIr D) F T,

Appeal to Industry and Local Government

B One of the best hospitals for Parkinson's disease in the world

Since its establishment, our department has been dedicated to treating and elucidating Parkinson's disease, devel-

oping it as the largest Parkinson's disease center in Japan.

B Our department is ranked among the top 10 neurology departments in the world.

Our department has been recognized as one of the top 10 hospitals in the world by Newsweek's Best Hospitals

ranking. Our department is dedicated to providing outstanding patient care, conducting cutting-edge research, and

advancing medical education.

P Research Synopsis

Developed a method for diagnosing Parkison disease by blood examination.

Our research group has successfully identi-
fied pathological aggregates called "a-sy-
nuclein seeds" that serve as the initiating
factors for the aggregation of a-synuclein, a
characteristic feature of a-synucleinopathy
such as Parkinson's disease, Lewy body de-
mentia, and multiple system atrophy. Fur-
thermore, we have made the breakthrough
discovery that the a-synuclein seeds in the
blood serum exhibit distinct structures and

properties specific to each a-synucleinopa-

Identified serum a-synuclein seed of
synucleinopathy; IP/RT-QuIC

Sensitivity 96.7
Specificity 86.2

a-synuclein fibers and aggregations
are different between diseases
. N

Identified serum a-synuclein seed
of synucleinopathy Patients
onpugased

PaeE A
Wit Emabeadd
. Ml w41 serarn RT-quic

Parkinson Dis 221
Vs
Control 128

PD; Parkinson's disease
DLB; Dementia with Lewy body
MSA; Multiple system atrophy

FOENAA, DLB MBASPD, Cun DLDSPD, MSA

AT,
Irnedlcu'le Okuzumi A, Hatano T, Matsumoto G, Hattori N. Nat Med 2023

thy, providing valuable diagnostic and differential tools. This discovery paves the way for the diagnosis, understanding of dis-

ease pathology, and developing of novel therapeutic interventions for a-synucleinopathies like Parkinson's disease.

Potential for Application in Society
There is a potential for blood-based diagnosis and surrogate markers of a-synucleinopathies.
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%2 &R XM Inflammatory Bowel Diseases &
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Website

Keywords
Infant nutrition, Fetal dysplasia, Pediatric inflammatory bowel disease, Pediatric cancer, Food allergies

Main Research Topics
1. Multifaceted study of the pathophysiology of pediatric inflammatory bowel disease
2. Clarifying the mechanism of skeletal muscle insulin resistance using a fetal developmental failure model

3. Clarifying the mechanisms of cardiac dysfunction in childhood cancer survivors

Appeal to Industry and Local Government

B Infant nutrition and intestinal microbiota

We are studying changes in gut microbiota in a low birth-weight rat model to establish future nutritional methods.

B Relieving stress in hospitalized children using Al
Robotic dogs for hospital use are being studied for use to alleviate stress in hospitalized patients, and this will lead

to future developments in Al.

P Research Synopsis

Novel causal genes in very early-onset inflam- SLCO2A1  CD3f DAPI Merge

matory bowel disease

Younger sister
Small intestine

In our laboratory, for cases of suspected monogen-
ic IBD, we perform whole exome or whole genome

analysis to search for candidate genes, and perform

Younger sister
Colon

Inflammatory
mucosa

functional analysis, which tests 17 genes, in cases that

are negative on the IBD gene test panel. In our most

recent functional analysis—of two sisters who devel- | Eldersister

oped IBD at the ages of 2 and 9 years—RNA/protein I
expression of SLCO2AT (see figure) and urinary PG ]
metabolic products were found to correlate with the Eldce;iiter o
degree of DNA methylation. This suggests that epigen- ]

etic changes are involved in the onset of IBD in these
Control

sisters, as reported in Inflammatory Bowel Diseases.

Potential for Application in Society

The results of our research on infant nutrition have already seen applications such as in changes to infant formula.
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Uy, g
;0 %nd Department of 5
NI/ Esophageal & Gastroenterological Surgery |
Website
Keywords

Esophageal cancer, Gastric cancer, Cancer microenvironment, Cancer metabolic abnormalities,

Cancer immune abnormalities

Main Research Topics
1. Metabolic and immunological abnormalities of cancer microenvironment in esophageal and gastric cancer
2. Applied research on regenerative medicine for prevention of recurrence of cancer metastasis

3. Abnormal lipid metabolism in diabetes and obesity

Appeal to Industry and Local Government

B Cancer Microenvironment Research in International Collaborations
We are developing international collaborative research on metabolic and immune abnormalities in the cancer mi-

croenvironment.

B Application of Lipid Stem Cell Regenerative Medicine
We are investigating health and cancer treatment/prevention using lipid stem cells in collaboration with Onodera
Medical.

P Research Synopsis

Potential of MDSC as a biomarker in gastric cancer

About half of patients with advanced gastric cancer develop metastatic recurrence even after curative resection, resulting in a poor
prognosis. This is because myeloid-derived immunosuppres- z
sor cells (MDSCs) induced by the cancer form a pre-metastatic ww
niche that promotes metastasis to the surrounding tissues of
the stomach and other organs. We have been studying MDSCs
in international collaboration with visiting professor Malcolm
Brock (Johns Hopkins University), who succeeded in preventing
migration of MDSCs by demethylation, and Assistant Profes-
sor Yamauchi of our department has been studying in Japan
to verify this. We have found that monocyte-derived MDSCs To identify new markers in G-MDSC of AGC.
increase with progression, and that granulocyte-derived MD-

SCs show differences in chemokine receptors and immune

checkpoint molecules.

Potential for Application in Society
New treatment for esophageal and gastric cancers, which often recur and metastasize after surgery, is expected
to develop.
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0 Uy
§0 f% Department of
NI/ Coloproctological Surgery
Website
Keywords

Colorectal cancer, Minimally invasive surgery (laparoscopic and robot-assisted surgery),

Multidisciplinary treatment, DNA methylation, Anticancer drug resistance mechanisms

Main Research Topics
1. Minimally invasive surgery and multidisciplinary treatment for colorectal cancer
2. Development of prognostic markers for colorectal cancer using DNA methylation analysis

3. Clarifying anti-cancer drug resistance mechanisms in colorectal cancer using DNA methylation analysis

Appeal to Industry and Local Government

B Development of minimally invasive treatments for colorectal cancer
We are working to improve short-term outcomes through minimally invasive surgery and long-term outcomes

through multidisciplinary treatment.

[ DNA methylation in colorectal cancer
We are working on the use of DNA methylation analysis to predict disease prognosis and clarify the mechanisms of

anticancer drug resistance.

P Research Synopsis

Prediction of histological response to preoperative chemother- — —

apy for locally advanced rectal cancer using DNA methylation. B T e B

x20 ©

. o ) i CD44v9 8 Ty R
We are investigating whether DNA methylation analysis can be used to Cancer tissue. Lot i et | e

predict responses to preoperative chemotherapy. We have found a sig-

nificant correlation between histological response to preoperative che-

CD44v9
Non-cancer tissue °

motherapy and DNA methylation rate. We are investigating whether the
presence of cancer stem cells, which are believed to acquire anticancer
drug resistance through the metabolism of sulfur compounds, correlates
with genes' DNA methylation rates and histological response. We are
also conducting a comprehensive analysis of sulfur compounds (Sulfur
index) to examine the relationship between the tissue distribution of sul-
fur compounds and cancer stem cells.

Non-cancer tissue " 1;

%20 } ol e

Potential for Application in Society
DNA methylation analysis may help to clarify the mechanisms of anticancer drug resistance.

63

N
=
2,
()
[\Y])
o
o
s
0,
5
o




S, e

(MY BF- BB - EEsb AL

ONLIAS BAEas o RIS EEE (BT - 58 - BRAVRIS )
FEHER

WZR = HP

Chief Professor
WRF—7—F
Bz, BBERE. FiEE. FFEEESREERS

FEHAET—~
1. FFRBREsEI B IEE (O Xt § 20K
2. ARy FPXEBTFM
3. AT iEHE
7578 Bgk
Akio SAIURA
EERPBARAREADTE—IFRSL}
W UIRRBRFR (CHET
FrREEEEEEERBEDZCEI#ANAL SN, RBEODEDICEFMAREARENZRALVET, MEE
TUBRAECHIMINAEMNEHE LD T (CURBRTREEAZIRD ET,

B Oory MRETFEM
ERNTHVSBRCHFEEABBEORY N XETFNZ2EALLBRERDO—2THY) . BEELEMNEZE
BRLTUVET,

P HEEYITYS

YRR GERTPIBRRILABETE (C X T 2 R F AR

FFPIERARIEABESE (XTI § 2 F T ST UIBRBEN K E . MEFAEI B LEHELRVET. TIRT2AIDFF
fECRNDPIRZEZER TS TRFTHAIOPIRMARZIEMS . HFREZBAILETHLFMETI LA —MK
HTY. BE2AMTIONRHRDOIEXSFT LN
BEINTLETH BRI TR LEFREZTL

0 Uy g
§O f% Department of g
NI/ Hepatobiliary-Pancreatic Surgery i

Website

Keywords
Pancreas cancer, Bile duct cancer, Hepatocellular carcinoma

Main Research Topics
1. Treatment of Hepatobiliary and Pancreatic cancer
2. Robotic assisted surgery

3. Transplantation

Appeal to Industry and Local Government
B Challenging the limits of resection

Surgery is the only potentially curative treatment for most of HBP malignancies. Even cases previously deemed

unresectable at other hospital are explored for the possibility of resection without giving up.

B Robotic assisted surgery
We are the one of the hospitals that pioneered the introduction of robot-assisted surgery in the field of HBP surgery

in the country, it has gained extensive experience with a substantial number of cases.

P Research Synopsis

Sequential therapy of portal vein embolization and systemic chemotherapy for locally advanced perihilar bil-
iary tract cancer

Surgery for hilar cholangiocarcinoma requires a large liver resection, and post hepatectomy liver failure can be a fatal compli-

cation. Portal vein embolization (PVE) is applied to

A LPIRERD L OFHBRZRETET

AT A A D OI5%R R E TIRAS Y. & == P e
/i\ (: %’:ﬂﬁ 7)(&% t - t % $&% b i [J t @ CTI' BJI_!ang: FI'?, I||‘II:I|! (IT = lIm CTT

D L e

e e===

HEREADAEEM

Sequential therapy of portal vein embolization and systemic
chemotherapy for locally advanced perihilar biliary tract cancer

s 3

FFPIBRsR AR B fE (CxT § 2 E 2 RARDIRE(L,
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increase the future remnant liver volume. Typically,
a 10% increase in liver volume can be achieved in
2 weeks. We reported that safely increase the liver
volume to around 15% can be achieved by extend-
ing the waiting period from PVE while undergoing
chemotherapy which suppressing disease progres-

sion.

Potential for Application in Society

Sequential therapy of portal vein embolization and systemic
chemotherapy for locally advanced perihilar biliary tract cancer
2 weeks 4 weeks
[ | [ I
Surgery
T F q I T !
T Biliary PVE Initial CT Last T
FRIV/TLV(%) FREN (ml)
" L e
i . i S— .
a | = o T T =
“ = o ) O e
» |=‘=| J_ ate 2 i t——
» 1 e |
"W e
.
PEPVE  Bawka Seherr Ll Twes.
wher VE mgery hor FYE gy

prefy 2wk ity FUE qery I ial whs vy 1Y
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L) a1 mTa)Lr S0 Hangr S 675 L]

Possibility of standardization of multimodality therapy for hilar cholangiocarcinoma.
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0 Uy
§O j% Department of
NI/ Cardiovascular Surgery

Keywords
Minimally invasive surgery, Device development, Regenerative medicine, Clinical research.

Main Research Topics
1. Development of regenerative cell therapies for heart failure
2. Development of novel transcatheter devices for heart valve disease

3. Clinical outcome research in the field of cardiovascular surgery

Appeal to Industry and Local Government

B Developing minimally invasive therapies for fast recovery of heart disease patients
We actively induce the front line treatment, novel devices or regenerative medicine, to provide better outcomes

including high QOL and fast recovery.

P Research Synopsis

Development and clinical application of regenerative medicine for severe heart failure

The number of patients suffering from heart failure is on the rise. While heart transplantation or ventricular assist devices are

options for those with medication-refractory heart failure, these treatments are invasive and indicated for a limited group of

patients. Regenerative medicine is emerging as a
promising alternative. In our department, we ac-
tively employ induced cell therapy, utilizing both
myoblast cells and iPS cells. Through molecular
biological approaches, we aim to elucidate the
underlying mechanisms and enhance the efficacy

of these treatments for clinical application.

Potential for Application in Society
Advancing regenerative medicine techniques to pursue a future where heart failure patients experience faster
recovery and improved quality of life.
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0 Uy
§0 f% Department of
N 1/5  General Thoracic Surgery

1838

Keywords
Diagnosis and treatment of early lung cancer, Al for diagnosis of prognosis in lung cancer

Main Research Topics
1. Prognosis of early lung cancer
2. Salvage surgery for advanced lung cancer

3. Al for diagosis of lung cancer

Appeal to Industry and Local Government

B Dianosis of early lung cancer

Minimally invasive treatment for early lung cancer .

B Investigation of the optimal treatment for advanced lung cancer

Indication of salvage surgery for lung cancer after chemoradiotherapy with or without immunotherapy.

P Research Synopsis

Al for diagosis of lung cancer

The treatment policy for clinical stage | lung cancer is now determined by the ratio of ground glass density to consolidation on

Website

thin-section chest CT, rather than the maxi-
mum diameter of the tumor, to determine 2 i B S
Conven-
surgical indications and operative methods. On Clinical Data r:'ecmld
the other hand, it has become clear that there e, ~  Regression
Model
" | : Soluti
is a major problem with the objectivity of this SR [ o Gl g Comparlson —
5008 to Big Data o
index, which cannot be resolved using conven- 2022 (hect CT Data \ ‘Q fk .
tional methods. In this study, we will use big AT ¢ ¢eée Leamning
: e : L

data from patients and artificial intelligence i Deep

[> - I'i} Learning
(Al). The aim is to combine Al algorithms to

Laboratory Data
construct machine learning models and deep

. X Prospec- Verification

learning models, respectively, and to explore s
the optimal algorithms for these challenges. Brief overview of this research

Potential for Application in Society

Thoracentes Co., Ltd. has been established in February 2023 for preparing social implementation.
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“" Research and Development for Organoids §

Website

Keywords

Regenerative medicine, Organoid culture, Intestinal epithelial replacement, Short bowel syndrome,

Bladder reconstruction

Main Research Topics

1. Suppression of long-term complications following bladder augmentation cystoplasty by engrafting bladder organoids
in de-epithelialized intestinal tissue

2. Development of transplantation therapy for short bowel syndrome by engrafting small intestine organoids in de-epi-

thelized large intestine tissue

Appeal to Industry and Local Government

B Achieving regenerative medicine
We are aiming for a tissue regenerative treatment for pediatric patients who have lost bladder or gastrointestinal

tract function.

P Research Synopsis

Successful engraftment of bladder urothelium in de-epithelialized colon

(D Successfully developed a technique for the heterotopic en-
grafting of GFP+ urinary bladder organoids in de-epitheliali-
zed mouse colon by chelating agents was developed (Arrows).
Showed that bladder organoids retain their morphological
features following engraftment in the colon. Inhibitory effects
from long-term complications after bladder argumentation
cystoplasty using this “urothelialized intestinal tissue” will be

investigated going forward.

(@ Experimental surgery in swine to compensate for loss of
small intestinal functions such as nutrient malabsorption by
engrafting small intestinal organoids in colon tissue with a

view to a new therapy for short bowel syndrome patients.

Potential for Application in Society
We are aiming for clinical applications using our technology following successful engraftment experiments using
large animal models.

71



72

o U
90Uy,
s - & 24
> % HIREE S
S - R

NS ammsyme

1838

Hi% -
Professor Eﬁ% HP

AEEWRE. NMF~v—h—

I MEEx—7—F

FEARAFET—~

1. AEEYRECBIRZEENNM(A~—D—DEN
2. BEMEECHTALEFHOME
3. Y7L T—ILFF— R DR

8 fi— B
Junichiro WATANABE

EERPBARAEEADTE—=IFRSL U}

B AEEDREDENELRLEDER

NAF7="—IRBLVBIEROTFRARF) ZRRBL. MR AROAEELZHZET,

H 3 FEVENFRCLDHAGR A2
HHOFE (PSR, A 5RO — L@ 2808 L THRGR DI OT LR EES,

P HEEYITYS

DFSRYX2TDEURBADZ I LDORER
FS RV THRERICOERAR UABREORMNM D SRES RN IPS MISHR OB E S AR LE LS, B

FEDEEDOREICAILA L 2NTHIREDFEERIET LTWDHAEEM% R UF U7 (Sasaki R, Cancer Sci. 2022).

@7yzAOVA Y LB BEBSIFEINR

TIZAVAY D)= FRIL—1EBICLBET
MRICEFEBL. REERGREEDCES LI %Z
AUuTERIEZFHOMRZFMLELE, 7IRA
VAV D®RGCKY), MRREIEZING TR/
VEANEBCERSIN. BER)-—TOREELEMN
bz FBHTEBI & 2B LE L7 (Semba R, Biomed
Pharmacother. 2023),

HAEREADAEEM

E

P ¥

RIS T T EL @O SEIPSHNEROEERETAERVERR L IS LA E
U EED LR ER O

V' . ﬁ»ﬁ"

" W o5 W

—_ i - T
[EmuiwmeEn TREREN |
SEFMM L O PSR - i
Il_ ’—-:f | PEHRIPAEBHS N ‘_R_‘f !
P =
S ERE EABIEMBA WG ask EREEMBANRGAD
, ‘—a.r..:‘.-;,ﬁ—‘/
gyt EPSRREGECE 7. — ------ e
ErbHEEEY NAG i | EABHERSY HAGTH nes
The kabikrain-PART-
proinfammatary gy

OEYEBEOHEZTD NN F~v—H— 4B TE5AEEMN

Q@ELZE TR DA REM

0 Uy
§0 %‘% Department of
NI/ Breast Oncology

N
=
2,
()
[\Y])
o
o
s
0,
5
o

Keywords
Breast cancer pharmacotherapy, Biomarkers

Main Research Topics

1. Analysis of various biomarkers for breast cancer drug therapies

2. Research on chemoprevention for hereditary tumors

3. Analysis of real-world data

Appeal to Industry and Local Government

B The pursuit of safety and efficacy for breast cancer drug therapies

Website

We are exploring biomarkers (predictors of efficacy and side effects) to open up new possibilities for treatments.

B Novel treatments/novel diagnosis using methods from molecular biology

We are using the latest techniques (iPS cells, metabolome analysis) to open up new therapeutic and diagnostic pos-

sibilities.

P Research Synopsis

(1) Clarifying the mechanism of trastuzumab cardiotoxicity

A disease-specific iPS cell-derived cardiomyocyte model was established from the peripheral blood of a patient who devel-

oped cardiotoxicity while receiving trastuzumab. We found that the kallikrein-mediated inflammation-induced pathway may

be involved in the onset of severe cardiotoxicity (Sasaki R, Cancer Sci. 2022).

(2) The suppression effect of Azithromycin on
intestinal tumors

Focusing on the cancer-preventive effects of azithromy-
cin's read-through action, we evaluated its efficacy in
cancer chemoprevention using a mouse model of familial
adenomatous polyposis. Administration of azithromycin
was shown to successfully produce a protein able to in-
hibit cell proliferation and prevent the development and
malignant transformation of intestinal polyps (Semba R,
Biomed Pharmacother. 2023).

Potential for Application in Society

Figure. Flow when creating disease-specific
iPS cell models

—
#| Establish iPS cells
. from patient's pe-
4 ripheral blood celts‘

, Myocardial cells derived from

N iatientsiPSce s
.
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Figure. Characetristics of severe cardiotoxicity groups
identified in studies using patientiPS cell-derived

cardiomyocyte models
Py 00
9} L W) W
Patients without

Patients with severe
cardiac injury cardiac injury
[] +

=i Patient iPS —
= | colderived b2
Hatmria 91 myocyte
EAB2EhB4 WRCIE ash EmBHEHSINRGE sl
‘—ar;.:,ﬁ—‘/
BB HAGT s | EBHERBL MAGT e
T
proinfismmatory peEwy -

[ Cardiotoxic pathwa | & [Cardio-protective pathway|

(1) Potential to determine biomarkers for drug-related myocardial damage

(2) Potential for cancer chemoprevention
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Website

Keywords
Brain tumor, Cerebrovascular disease, Neurological function, Spine and spinal cord, Pediatric neurology

Main Research Topics
1. Molecular biological analysis of central nervous system tumors
2. Pathophysiological analysis of idiopathic normal pressure hydrocephalus

3. Identification and study of epileptic foci using EEG analysis

Appeal to Industry and Local Government

B Brain tumor research leading to a cure
We are researching brain tumors from a molecular biological perspective, including biomarker research, with the aim

of providing personalized treatment.

B Epilepsy treatment based on EEG analysis
By analyzing the electroencephalograms of epilepsy patients and performing focal identification, appropriate treat-

ment can be chosen and provided.

P Research Synopsis

Main research
1. Molecular biology analysis of central nervous system tumors ’ p———rT | oo —r

It has become clear that, for CNS tumors, molecular biological findings are
more indicative of tumor character than histopathological findings. By per-
forming comprehensive analysis of excised tumor specimens, tumor prog-

Plas ool
L A
ABy  tee/mi)
g & %
&xfden aan 00
e
8 Qo808
eg © oo o0

nosis is analogized and factors associated with tumorigenesis identified. We ® ‘% o c s
are progressing research that will lead to treatments. ‘ oo ai e o owm  om

(e}
o

3

2. Pathophysiological analysis of idopathic normal pressure hydrocephalus

L] *44p < 0.001

H

We are carrying out research directly related to the treatment of idiopathic

%o =0.006

Iy,

B

normal pressure hydrocephalus, which has drawn attention in recent years
as a treatable form of dementia, through the identification of biomarkers and
causal factors for use in diagnosis. (Figure)

AB, toxkc conformer  {eg/m)
I

B toic conformer ratio. (%)

- -1 = s
Ao

gifpos .

3. Identification and examination of epileptic foci using eeg analysis

[ o o [ QHPH o

Since the digitization of EEG, it has become possible to perform time-fre- C.Akiba et al. Jounal of Alzheimer's Disease,2018

quency analysis. In particular we are conducting research to identify epileptic

Analysis of protein concentration in cerebrospinal fluid and microRNA measurement to identify disease

foci by identifying and visualizing high-frequency rhythms. This is expected and predict disease outcomes

to improve post-treatment seizure prognosis

Potential for Application in Society
Our goal is for our research in the broad field of neurosurgery to link directly to appropriate treatments for patients.
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Website
Keywords

Osteoarthritis, Bone and cartilage metabolism, Sport medicine, Nerve degeneration and regeneration,

Bone and soft tissue tumor, Oxidative stress, Regenerative medicine

Main Research Topics
1. Implementation of treatment strategy for osteoarthritis based on its pathophysiology
2. Management of Locomotive syndrome including in ''locmotive syndrome in cancer patients"

3. Involevement of oxidative stress and its regulation for pathophysiology of motor organ diseases

Appeal to Industry and Local Government

B Covering a wide range of interest in motor organ diseases from health care and prevention to treatment
Advancement of both clinical and basic research to achieve health care stragegy and treatment strategy based on the

pathophysiology of motor organ diseases.

B Establishment of safe and accurate surgery for motor organ diseases
Establishment of safe, accurate, and minimave-invasive surgery for wide-range of motor organ disease, such as joint

diseases and spine disorders.

P Research Synopsis

Establishment of treatment strategy for knee osteoarthritis based on its pathophysiology

Osteoarthritis of the knee (KOA) has been interested in not only Japan but also all over the world due to its high prevalence.

KOA is one of the major causes for the Locomotive | # Pathophysiological analysis for early-stage of knee ostecarthritis (OA) |

~hssociation between MME and #Medial meniscus (MM) is diplased #HYBID: HA degradation enzyme and
medial tibial osteophyte widih not only medially but also antesiorly accelerate depolymerization of HMW-HA

syndrome. An "early diagnosis and early treatment"

and assaciated with anterior lbial
osteophyte width

to lower-molecular-welght HA In knee
joint =Inhibtlon of Hybid may Inhioit
knee CA?

ClArhritis Ras Ther 2017,18:201

has been played an crucial role for the development
Ostesphyte
of modern medicine. In knee OA field, research for F,',T;:.':‘::‘é; .

[ Cstecarthe Cartil Opan 2023,5:100364

I.IlmJPWwIMV‘QOﬂU-‘&]O&S
£ i g =

the pathophysiology of the initial stage of the dis- _
peees b
ease has recently been paied attention, called "early" r&'{f«":; ==

stage KOA. In our department, we has been provided

many important topics for "early" stage KOA, such

as the association between medial meniscus extru-

sion (MME) and osteophyte width using data from _ T e
the Bunkyo Health Study (BHS), a population-based o o o
cohort study which is managed by our university. s ki Enasy oot o =Wl are

may induce MUE which may

Potential for Application in Society
Development of basic and clinical researches to improve not only treatment methods but also prevention of

mortor organ diseases.
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Website
Keywords

Alopecia areata, CCHCR1, Dystrophic epidermolysis bullosa, Adipose tissue-derived stem cells,

Darier's disease

Main Research Topics

1. Development of novel treatment for alopecia areata

2. Effects of adipose tissue-derived stem cells on epidermolysis bullosa congenita

3. Development of novel treatment for Darie's disease

Appeal to Industry and Local Government

B Development of novel treatment for alopecia areata

We identified disease susceptibility genes for alopecia areata. We are trying to clarify the pathologyand develop new

treatment methods.

B Development of treatment for epidermolysis bullosa congenita

We have researched the development of treatment for epidermolysis bullosa congenita by using adipose tissue-de-

rived stem cells.

P Research Synopsis

We have identified of alopecia areata disease susceptibility gene.

Our laboratory, in collaboration with a research group
led by Lecturer Akira Oka of Tokai University, identified
the Coiled Coil (CCHCRT gene), a susceptibility gene for
alopecia areata, for the first time in the world. Alopecia
areata-like symptoms were confirmed in the CCHCRT ge-
nome-editing mice, and CCHCRT1 knocked out mice. Fur-
thermore, it was statistically shown that patients with
alopecia areata with CCHCR1 gene mutations have a high
recurrence rate. In the future, we will explore the onset
mechanism of why alopecia areata is caused by the risk
allele of the CCHCRT1 gene. In addition, we will develop a
diagnosis for each type of alopecia areata and a treatment

method specialized for each type.

Potential for Application in Society

Electron microscopic findings of hair
using alopecia areata patient

with a variant without a variant

wild type mice  genome editing mice

Alopecia areata patient with
avariant in CCHCR1 gene

genome editing mice

We aim for social implementation by appropriately treating alopecia areata, which makes worsen of QolL.
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BN DERFROEHE. EHChrsESBEOHIES A EDTOET.

B RERBCHTIMET—7HFS0
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MR AEZEAHRE LASEIEREMOEBERCHECLZH L WIAKEADR S

XEERHR. BREEHIR. MILATEBRELOMES I —T &, 22 nisibAsEMmE. EFsMHERARN
MBI, V27 AMlREAVARLABRBOBBEE BEMR2RELTVET. DL TEPHRR G M
BRRETEOAESEE CXT2EAMREEREMESGRANCEDH TS KEHIRIHELFMAEE OREEFLL

EEHER (ERNEREMMRERE L 2—) b LIEY
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iR e A O A REEBEE CRIEBIRME2EHITHRT. — %‘7
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BEECRHTIEBMERECEFLTVEY, Protferation
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BERMOFASCIC L DHERIEE - BEDA A—2
(Mizuno H et al. Principle of gender-specific medicine pp459-
479, 2017 Elsevier}

HEREADAEEM
BERDROE MERERFIEORN DI EZBIELTVET,

0 Uy
50 j@ Department of
~ z . .
“Al|/5  Plastic and Reconstructive Surgery

Website
ORCAAC

Keywords
Tissue Repair, Regeneration, Stem Cells, Reconstrucitive Microsurgery, Craniofacial Surgery

Main Research Topics
1. Tissue repair and regeneration by adipose-derived stem cells and their secreted factors
2. Development of a novel pharmaceutics for the treatment of the skin ulcers

3. Development of a reliable methods for monitoring a free flap survival

Appeal to Industry and Local Government

B Many research themes for inductry-academia collaboration
We are promoting research activities in multiple industry-academia collaborations including joint research with

pharmaceutical company.

B Many research topics related to the skin diseases

We aim to develop a wide range of therapies from surgical procedures to stem cell-baased therapies.

P Research Synopsis
Development of a novel treatment methods based on the cell-therapeutic approaches for the various tissue
repair and regeneration.

Professor Hiroshi Mizuno, Professor Rika Tanaka and Visiting Professor Ayato Hayashi and their research group are conducting

various types of tissue repair and regeneration research using adipose-derived stem cells, ex vivo amplified peripheral blood

mononuclear cells, and Schwann cells, respectively. In particular, BT

Professor Tanaka is conducting a series of clinical studies on patients ‘;"2‘7
Isolation
with intractable diabetic leg ulcers, and is advancing them to investi- %
gator-initiated clinical trials. Professor Mizuno is conducting clinical el
research on periodontal tissue regeneration using adipose-derived (PGP EGF,POGF, 1GF) i
oot elunalungiiiondl SPC,S1P

Clinical application

Medical Technology Research and Development Center. Moreover,

stem cells with Morikuni Tobita, Associate Professor at Innovative y\(

Professor Mizuno and Tobita have begun basic research on the devel- ﬁ%
Tissue repair and regeneration using autologous ASCs

(Mizuno H et al. Principle of gender-specific medicine pp459-
479, 2017 Elsevier}

opment of effective methods for acquiring stem cells and on tissue

repair using cell-based supernatants.

Potential for Application in Society
We aim to lead to less-invaded therapies with high therapeutic effect.
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Website
]

Keywords
Mosaic loss of chromosome Y, Telomere length, Aging, Polygenic risk score, Heart rate variability

Main Research Topics
1. Elucidate Aging Mechanisms from Y Chromosome Mosaic Loss and Telomere Length
2. Develop a polygenic risk score and analyze disease risk

3. Develop wearable devices focused on heart rate variability and health monitoring

Appeal to Industry and Local Government
B Aging and Disease Prevention Using Genomic Information

By analyzing various genomic information, we conduct observation and intervention studies on biological aging indicators.

B Toward the Realization of Society 5.0
We mainly focus on a digital biomarker called heart rate variability, and conduct medical-engineering collaborative

research.

P Research Synopsis

Elucidation of Aging Mechanisms Focusing on Mosaic Loss of Chromosome Y

Mosaic loss of chromosome Y (mLOY) is an acquired A — eoressaitrseonifie / il
chromosome abnormality observed in aging men.

mLOY is not only caused by aging, but also by cancer European ancestry

and smoking. mLOY is considered to be an indica- s .
tor of "genomic instability", which is the essence of § &5

cancer development However, the detailed mecha- § . |

nism is still unknown. The results of causal inference g 82

analysis (Mendelian randomization analysis) using g 2 ; T

genomic information conducted by our department E _,' v m

have revealed that mLOY is a cause of prostate can-  |& 00 s * -,
cer(Kobayashi T et al. Front. Aging, 2023). We are s .

currently analyzing mLOY and other disease risks =

and how mLOY can be prevented. = g SNP eﬂe(:::on mLOY " -

Potential for Application in Society

Our goal is to approach lifestyle from genome information and also to measure genome age.
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Website

Keywords
Robotic surgery, Diabetic retinopathy, Mobile health, Allergy, Epidemiology

Main Research Topics
1. Development of an endoscope-operated robotic system for vitreoretinal surgery and software as a medical device
2. Translational research targeting ocular diseases

3. Social epidemiological studies of visual impairment

Appeal to Industry and Local Government

B Research and development of software as a medical device
We are conducting research and development of software as a medical device for dry eye and pediatric amblyopia in

collaboration with industry, government, academia, and the private sector.

B Translational research for ocular disease

We are performing bridging research on corneal and allergic conjunctival diseases and diabetic retinopathy.

P Research Synopsis

Development of software as a medical device for train-
ing pediatric amblyopia using virtual reality

Amblyopia is characterized by poor vision in one or both eyes,
with an incidence of approximately 1-5% in children. There are
approximately 210,000 low vision patients in Japan, and the
associated loss to society is estimated at around ¥2.2 trillion.
With the support of AMED, we are conducting research and de-
velopment of software as a medical device for pediatric ambly-
opia using virtual reality. Offering software as a medical device
for pediatric amblyopia using virtual realty to society will afford
a treatment for low vision that is quicker and incurs less psycho-

logical and physical burden on affected children than conven-

tional methods of treating low vision, creating a future in which

Amblyopic eye | Healthy eye

no child is visaully handicapped.

Potential for Application in Society
We plan to offer this treatment to society in 2028 following PMDA approval.
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0 Uy
§O jﬁ;‘d Department of
I/ Otorhinolaryngology

Keywords
iPS cells, Gene therapy, Head and neck tumors, Allergic rhinitis, Sleep apnea

Main Research Topics

1. Development of a cure for deafness using iPS cells and gene therapy
2. Biological prognostic factor analysis for head and neck tumors

3. Analysis of molecular pathogenesis of sinusitis and allergic rhinitis

4. Creation of a novel therapeutic strategy for sleep apnea syndrome

Appeal to Industry and Local Government

B Researching hearing loss using iPS stem cells

Website

ERREE

Developed inner ear cells from iPS cells from patients with hereditary deafness (patent pending) and successfully

reproduced the pathology in vitro.

B Development of gene therapy for deafness

Development of an inner ear gene therapy vector for the treatment of deafness (patent pending).

P Research Synopsis

Reproduction of hereditary hearing loss using IPS cells from patients - Enabling drug screening for the world's

most common form of hearing loss

Our department has successfully reproduced the pathogenesis of hereditary hearing loss by developing a technology (patent

pending) to create inner ear gap junction cells from patients' iPS cells, which will cause GJB2 mutation hearing loss, the most

frequent form of hereditary hearing loss (Fukuna-

PIE AZRHERE PEM LR B EOEREESD
ga, Human Molecular Genetics, 2021). Using these B4 37 ilAe

technologies, we have developed a vector for a gene

prie T

therapy treatment for deafness (patent pending). We
have also identified a new mechanism that occurs in

the early stages of senile hearing loss. Clarifying this (@PQ;\SQ%“%)

mechanism may allow drugs and gene therapies tar- . - o
geting the inner ear gap junctions currently under de- 3
velopment by our department to be applied to senile
hearing loss. (Tajima, Exp. Mol. Med., 2020)

SERMEUENEEEET LR

T 26
Famfrza (FR)

SErIRTIE LTI

GIEZE ERITE=STO
F TS EMEEE T OSIEC R

ARG EERLEE D RakC

=)

!

Potential for Application in Society

A patent for our iPS cell and gene therapy technology for hearing loss has been applied for with the aim of mak-

ing the technology available to society.

87

N
=
2,
()
[\Y])
o
o
s
0,
5
o




88

09
~ A 7
: }jc BatiE 2l s (—%)
NAS matga s
FEHER
Chief Professor
HEX—7—F
BEMEMEFE. FEME. EXE. T —2—~N—IMHRK
FhAET—~
1. (KIREEEEDBRMEME
2.BBIRT =TT\ RBEBLVUEITINE
3.BELEIIZANT =27/ 2BV ERAEOER
REBER¥
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HEREADAEEM

RWD Platform TEMELDISHRL—/30EFH

TR B IR

Evidence
Generation

EXORE

& BEA
AR R [OF=113

EERKRT—Z0ERICL). AREEREERENDIET VX2R[FHIENAIRETT .

0 Uy ;'3
;O %‘% Department of g
N1/ Diagnostic Radiology (General) g

Website

Keywords
Renal angiomyolipoma, Uterine myoma, Contrast media, Database research

Main Research Topics
1. Feasibility study of minimally invasive treatment
2. Construction and experimental study of a clinical data warehouse

3. Conducting practical clinical research using the clinical data warehouse

Appeal to Industry and Local Government

B Use of clinical data in wider society

Research can be conducted applying clinical data from Juntendo Hospital, Shizuoka Hospital, and Urayasu Hospital

in daily life.

B Diagnosis and treatment support for renal angiomyolipoma
We will present a treatment method appropriate for each patient with renal angiomyolipoma detected during med-

ical examinations and check-ups.

P Research Synopsis

Integration and use of clinical data from the three Juntendo-affiliated hospitals and demonstration of indus-
try-academia joint research

The Juntendo Clinical Data Warehouse (JCDW) has been created to enable researchers at Juntendo University to smoothly apply

various types of data obtained in the course of clinical practice to
their research. JCDW is a collection of data compiled by purpose Collaboration with medical specialists using the RWD Platform

and arranged into a time series for decision-making purposes.

Data of disease names, prescriptions, injections, laboratory histo- ' reisssingite
number of papers
ries, surgeries, and procedures carried out over the past five years ) Evldenca
at Juntendo Hospital, Urayasu Hospital, and Shizuoka Hospital ) Generation
Medical
have been aggregated and are being prepared for use in analysis. : devefo:r:ent

(1) Collaborative research using RWD and (2) observational re-

patients

search using anonymized electronic medical record data Going

forward, we plan to collect data on radiation, as well as from

other affiliated hospitals for retention in the JCDW.

Potential for Application in Society
Use of real clinical data to provide evidence supporting improvements in daily lifestyle habits.
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ot DB HERE & UT/EB S T L % Glymphatic system (S ¥LEIMRITEHRIAJBET. A DRETEL N & 5N
T4 (FE=E » 5 Kikuta, Kamagata, Andicab)o MCIRAD (CB VTR 7I0(M NERBEDBRIBRINELE
(Kamagata. Neurology. 2022), ] ) e Insula HIRER
4 (3 YEEUMRI O & 4 5 Synthetic ' | |
MRI % MR fingerprint % & D # 7= A {5
EeFAE-BAL. EBATORBZE
. BLDEETHDREMIER/ N1
Fv—hFHARE. RETEERARKE%Z
ToTVET,

Occipital

HtEREADTEEN
MEIERMRIZETITONTEY) . FREILERICAITETT.
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Keywords
Neuroimage, Diffusion MRI, Quantitative MRI, Imaging Al, Flow analysis

Main Research Topics
1. Diffusion tensor and advanced diffusion MR imaging of normal and abnormal stractural MR analysis
2. Multiphysics quantitative MR imaging for of the normal and abnormal brain

3. Development of imaging Al utilizing the National imaging Database: J-MID

Appeal to Industry and Local Government

B advanced MR imaging acquisition and analysis
Utilizing the advanced MRI from various companies, collect and analyze images according to the purpose to eluci-

date functions and pathological conditions, and develop biomarkers.

B Imaging National data base (J-MID) for development and evaluation of Al
Al development research and its validation and performance evaluation research utilizing the J-MID national data-

base of images.

P Research Synopsis

Association of MRI Quantitative Values with Amyloid Accumulation in Dementia

The Clymphatic system, which is attracting attention as a brain cleanliness mechanism, can be measured by diffusion MRI, and

changes can be observed in various pathological conditions (report from our laboratory: Kikuta, Kamagata, Andica et al.) In MCl

and AD, a relationship with amyloid accu- _ g0 o Insula B
mulation was observed (Kamagata. Neu-
rology. Inc. 2022). We have developed and
introduced new imaging methods such

as synthetic MRl and MR fingerprint as

Occipital

well as diffusion MRI, and are conducting
brain science research in normal subjects,
pathological studies in various diseases,
biomarker development, and Al develop-

ment.

Potential for Application in Society
Studies have been conducted on a clinical MRI machine, and the results have broad clinical applicability.
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HEREADUHEM
LR TEBUEDBEAROMEZBIELTVES,

5Ky,
§ fﬁ;‘d Department of
7 e
N1/ Radiation Oncology
Keywords

Clinical oncology, Brachytherapy, High-precision radiotherapy, Multidisciplinary treatment,
Palliative radiotherapy

Main Research Topics
1. Research on safer and more effective brachytherapy for cancer patients
2. Further radiation therapy dissemination, including particle beam therapy

3. The role of metastasis-directed therapy for oligometastases

Appeal to Industry and Local Government
B Brachytherapy to support patients at home and at work

We try to develop safer and more effective brachytherapy to help cancer patients return home or work.

B Domestic and international delivery of high-quality radiation therapy
We aim to optimize and expand the indications for radiotherapy, including particle beam therapy, and further pro-

mote its use in Japan and abroad.

P Research Synopsis

Stereotactic ablative radiotherapy for oligometastasis

It has been found that even in cases with distant metastasis, if
the number is small (5 or less), long-term survival and cure can
be expected by performing local treatment. Technological in-
novations have made it possible to safely administer high doses
to any site, including the brain, lungs, liver, adrenal glands, and
bones. High-precision radiation therapy technology is essential
for dealing with respiratory movement and when normal tis-
sue is in close proximity, and we are developing such irradiation
techniques. We are researting on the biological characteristics of

oligo-metastases.

Potential for Application in Society
We aim to establish the effective and less-toxic standard therapy.
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0 Uy
§0 f% Department of
NI/ Obstetrics and Gynecology

Website

Keywords
Ovarian insufficiency, Group B streptococcus, Lymphoedema

Main Research Topics
1. Ovarian activation in women with ovarian insufficiency
2. Rapid diagnosis of GBS carrier status in pregnant women

3. Prevention of lymphedema caused by lymphadenectomy

Appeal to Industry and Local Government

B Rapid diagnosis of GBS carrier status in pregnant women
Rapid identification of GBS carrier status at parturition by isothermal amplification of nucleic acids. Plans to expand

to other species in the future.

B Individualized lymphadectomy for uterine corpus carcinoma
Establishment of a rapid intraoperative genetic diagnosis method as an alternative to lymphadenectomy to avoid

postoperative lymphedema.

P Research Synopsis

Development of a novel device for embryo transfer Built-in magnet

In vitro fertilization-embryo transfer is commonly used to treat severe infertility patients. Micro container for embryo

However, the pregnancy rate is only approximately 30% even in young women without a Micro robot legs
decline in oocyte quality by aging, leaving much room for improvement of the clinical out-
come. One of the reasons for the low pregnancy rate is that the transferred embryos float
in the uterine cavity until they develop into blastocysts and then implant into the endo-
metrium, which means that they do not always implant at the optimal implantation site.

Catheter for micro-robot

The embryo floating in the uterine lumen can also result in placenta previa or ectopic preg- -

.)’.

nancy. To solve these issues, we are developing a novel device for embryo transfer that

enables us to define the implantation site of an embryo collaborating with Tokyo Medical and Dental University. This device
allows the embryo to develop inside the device until just before implantation and facilitates the embryo to implant at the op-
timal site in the uterus. After implantation, the device can be removed to continue the pregnancy safely (Patent No. 6932328,
UST1229455). Furthermore, this device can capture the moment of implantation of a human embryo by mounting it with a mi-

croscopic camera, which has been impossible until now, contributing to elucidating the implantation phenomenon.

Potential for Application in Society
A licensing company for this devicestart-up company has been established. We aim to implement the device in
society through physician-led clinical trials.
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Anesthesiology and Pain Medicine

Keywords
Anesthetics, Molecular pharmacology, Cell membranes, Membrane proteins, Sterols

Main Research Topics

1. Clarifying the molecular mechanisms of anaesthetics

2. Unraveling the interactions between sterols and membrane proteins

Appeal to Industry and Local Government

B Molecular pharmacology of anaesthetics

We are studying the molecular mechanisms by which anaesthetics act.

B Interaction of sterols with membrane proteins

Website
EliprrE

We are studying the interaction between sterols, including neurosteroids, and various target membrane proteins.

P Research Synopsis

Clarifying the mechanism by which sterols regulate TMEM16 for perioperative clinical applications

This research project aims to clarify from structural and electrophysiological analyses the molecular mechanisms of TMEM16
regulation by sterols such as neurosteroids. TMEM16 is a membrane protein with scramblase activity and ion channel function,

and plays an important role in various biological reactions including blood coagulation, inflammatory responses, and nocicep-

tion. We expect that clarifying TMEM16
regulatory mechanisms will open up new
fields of research in anaesthesiology and
pain management. The ultimate goal of
this research is to clarify the mechanism
of TMEM16 regulation by sterols, and to
explore potential clinical applications of
TMEM16 function modulation as a periop-

erative therapeutic agent.

Sterol binding site of scramblase

1200 Liposome
__.“'b_Prolendipusom +Ca
#" / Proteoliposome + EGTA

Functional analysis of scramblase

Potential for Application in Society

We are aiming to establish a basic foundation for drug discovery using regulation of TMEM16 functions.
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2. Cancer pain 3. Postsurgical and
posttraumatic pain

4. Neuropathic pain

Cluster 1: Mild
Cluster 2: Moderate

m Cluster 3: Severe

Fig.2 Proportions of clusters according to the major classification of chronic pain by ICD-11.

HtEREADTEEN
ICD-MDIEMEBDEOERBITERA)NN—X N XL —YaF L) F—F (LB TET,

0 Uy
§0 f% Department of
AlI/5  Anesthesiology and Pain Medicine

1838

Website
P

Keywords
Neuropathic pain, Opioid analgesics, Chronic pain, Chemotherapy-induced pain-related symptoms

Main Research Topics

1. Exploring dependency risk factors of opoid analgesics - multifaceted study including genetic polymorphism

2. Exploration and development of new treatments for chemotherapy-induced peripheral neuropathy and hand-foot
syndromes

3. Multifaceted study of factors related to the responsiveness to therapies among chronic pain patients

Appeal to Industry and Local Government

B Finding ways to prevent and treat chronic pains
We are working to develop new means of pain alleviation based on both clinical and basic studies of pain chronifi-

cation factors.

B Toward overcoming refractive neuropathic pains
We are also working to elucidate mechanisms of and discover effective drugs for refractive neuropathic pains includ-

ing those originated from chemotherapy-induced peripheral neuropathy.

P Research Synopsis

Association between cluster analysis for multiple measures and International Classification of Diseases T1th
revision as classification of chronic pain patients

Cluster analysis can classify patients with chronic pain using multiple scales, and classification of chronic pain will be adopted in the In-
ternational Classification of Diseases 11th revision (ICD-11) in 2022. In the present study, we aimed to investigate whether cluster anal-
ysis was practical for classifying chronic pain and to determine the association between these two classifications for chronic pain. This
study included 229 patients with chronic pain who completed a self-reported questionnaire at the first visit to a pain clinic in a universi-
ty hospital. Patients were clustered using a two-step cluster analysis

(TSCA), a machine learning method, for the scores of nine question-
naires. Thereafter, the proportions of clusters among major and several

minor classifications were tested using the analysis of covariance ad-

justed for age and doctor. The following three clusters were calculated
2. Cancer pain 3. Postsurgical and
posttraumatic pain

using TSCA : mild, moderate, and severe symptoms. Among the major

classifications of chronic pain in ICD-11, the distribution of clusters sig- | ,
Cluster 1: Mil
nificantly differed, but the proportions of these three clusters in each R

chronic pain classification did not differ. Our findings suggested that

m Cluster 3: Severe

TSCA for multiple measures may be a better approach for the classi-
fication of chronic pain, but its classification is not associated with the
classification of chronic pain in ICD-11.

Fig.2 Proportions of clusters according to the major classification of chronic pain by ICD-11.

Potential for Application in Society
We aim to leverage the results from the analysis using the ICD-11 classification of chronic pains in our effort in
the reverse translational research.
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Keywords
Lipid metabolism, Atherosclerosis, Dementia, Leukemia, Drug resistance

Main Research Topics
1. Biomarkers for atherosclerotic disorders
2. Pathophysiology of dementia

3. Drug-resistance mechanism in leukemia

Appeal to Industry and Local Government
B Experts of clinical laboratory tests

Our publications on lipid standardization are cited by domestic and foregin clincal guidelines.

B From gene analysis to clinical studies

Both experimental and clinical research projects are under way.

P Research Synopsis

Website

Investigation of pathophysiological mechnasims in vari-
ous neural and heart diseases using iPS cells

We are aiming at establishing various disease models using iPS
cells. Specifically, we have been investigating pathophysiologi-
cal mechanisms in neural and heart diseases that lack effective
therapies. When we find the underlying mechanisms, we test

various compounds on those models. Our ultimate goals are 0.6 -

An iPS-derived neuronal
cell established from a
patient with epilepsy

(upper panel). A
compound completely
suppressed the abnormal
excitation in the neural cell
(lower panel).

]

discovery of new therapeutic strategies in these diseases.

AFIFO

(s) 400

Potential for Application in Society

Our aim is to develop new therapeutic reagents in various diseases that lack effective therapies.
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Takashi YAO
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P)TNRAT1TE2ATHERBECH 3B TILsEPLROMEBEICOWVWTORET
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FURERIRHE 2EFHRIREEV—F. TILAECPLRA S VETE2EFPRAIKREENI AN ELE,

B WLPLR & U'NLR A7~ ¢ TNBC &
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HZEBRICRBLTVELA, PR
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BEBE BEOFETFA~—H—
& UTTIL & PLR D# & & & TEE
TEXBARENTEINE U,

HEREADAEEM

High platelet-to-lymphocyte ratios in triple e by
HATILsEPLROMER C 2V T O
Onagi H, Horimota ¥, Sakaguchi A, Tkerashi D, Yanagiswa M, Nakeyams T, Naketsure T, shiuke ¥, Sasaki R, Wetarabe 1, Saito M, SaekiH, Hayashi T, Arkewa A,
Yzo T, Kitana 5. Breast Cancer Res, 2022,
B B SR BT L R e E e O T
PLR/NLRORIFRIRE T Do et
U T -k P M PR T
. " [

R TNECICEU T, NLekPLR EAGICE Of & CIRMSD6 2,

- THBOIC f5Ly THER B (DR 8 T 2o04sTilRdt eFoD sFogd 1TillRE
el FLRITE A MER L1

+ 0| L T = S m it Essh s .

with s ive status of TiLs FUTRES7«T 9 TAERALCS

DECeHOTILEFLRICLDHS

IR A A LU R, TiLs
NgFEESRE e T Ll
— EF Thak.

- < TR TIL TR CPLRAYEL
Hicrop ITELRIFTIR,
TlLsHF{RE PLRATES, B E
[Group HFREFIET AN S,

wiie |

Tk PRI ERR S AL 4 S ERE

L S — T

* PLRDE, THECES T A AR 1 24 p THANE Trea D M VS T 7,
For OWATIL AHOTRTEF I L TTLEPLRDMA ST TiFE TE D TR ERIT 3

BB MBRE S AOH LWAR S RPN 5MEARIELTUET,

U
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Human Pathology

Keywords
Cancer, Tumorigenic mechanisms, Cellular phenotypes, Molecular therapeutic targets

Main Research Topics

Website
: D

1. Analysis of factors involved in the growth and progression and malignancy of gastrointestinal cancer (especially special

types of gastric, colon and esophageal cancer)

2. Analysis of factors involved in tumorigenesis and malignancy of breast cancer

3. Analysis of lung cancer histology and characteristic genetic abnormalities

Appeal to Industry and Local Government

B Molecular pathological study of cancer

We aim to provide appropriate treatment to patients by studying the mechanisms of tumor development and pro-

gression of malignant tumors.

P Research Synopsis

Examination of the correlation between TlLs and PLR in patients with triple-negative breast cancer

We also study the tumor microenvironment, including tumor-infiltrating lymphocytes (TILs). Patients with triple-negative

breast cancer (TNBC) have different outcome patterns according to TILs and platelet-lymphocyte ratios (PLRs), with the group

with high TILs and low PLRs having the lowest recurrence and mortality rates and the longest overall survival. On the other

hand, the group with low TIL and high
PLR had the shortest overall surviv-
al. TNBC patients with high PLR and
NLR had more infiltrating regulatory T
cells (Treg) in their tumors. It was sug-
gested that the combination of TIL and
PLR could be evaluated as a prognostic

marker for patients.

High plitelit-to-ymphocyte ratios in triple-negative bresst cancer sssocates with imminosuppresshe status of TILS,
Onagh W, Hoimeta V. Sakaquii A, Tmrashi b, Yenagisswe 1, Wstoyamn T, Nokatsura T, Bhaka ¥, SasakiR, Watata 1, Safio M, Ssebl H, Hayashy T, Arskawn A, ¥bo T, Ofwnn 5. Bruset Cancor fies, 2002

Rl T iwestigate thedegree of T, mmane cel profile and the st of PUA /R
in breast cancer patiests. Ressults:
Dictant matastime 0N - Tamor size, hmph node metastass, Tils
were jdependent. prognoatic fecons
@ -k assoctabed with dictant motastarss,
B

- Mast favorable prequacis was obssrvad i
Groisp 1 palisnts with high Tils smd ko PLR,
wihils Croup 4 patwnts with ow Tila snd
igh FLR el thee worst prognosis.

Tmmine oefl prafike by multp

as
Distant metastasis-free survival (BHFS: a) and overall servival (0% b) acconding 1
1015 3nd PIR.

1|

* A positive correlation between Tiks and PLR in THEC was observed.
- Tumors b patients with high PLR and WLR contalecd more 00004 FOXTE T-
colls, while 00 trond was observed Is COB* T-cells.

+¥ighor WfRteation of Treg was abcorved ls THEC with kigh PLRL
+ Combsnation of PLR with I acsessment may anable mons accirate pradiction of patient outcoemes with THRC,

Potential for Application in Society

Aiming for research that will lead to new treatments for patients with intractable cancer.
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1. B BERECHIIEFRNCAR-THIIETM A ERIBFEORET
2. BEA MM R E R (ST 2R CAR-THEE DR H

Rk
Jun ANDO

EERRPBAEREADTE—=ILERA U}
B YARERE
HIAMEDH ALK TECAR-THIRRE ZZ2H DL LAREMIREECOVTHELTVET,

R A L

CAR-THIFRDOM A & REA FRDRES

BMifZEIEBE N EXEAMNIR TH 2 CDIOMREZIEA & L7/ CD19-CAR-THIFEE A (X, BR-#AaknAM) o/ AM
R B/ BEICxT L2019F (CAATHRBED AL . REKRTHEIBIAINFE LA, ERERERERTE.
EMHMRBEEROBRAZSCHER-HAKORK ) MEAMKREBEDNIE CELERNELNELED. 20
£(2#930~50% DEFIN B LU CAR-THIEDIBEAR»BROBERD—2& LTEFLoNTVWET, —ATERME)
NEBETE3-4ENBETEREZRDOTVLETH. BE) U MAMKEEBE U TERENMBEVERICHDET, Shbd
DRBNROECCEHEDRERZPEICTE-H. EERICCAR-THEEELABRROBEIAOKRMMOBIT 21TV,
CAR-THIRRDAEFAICH FHMAME CARAE—BEEETHENL. BIRKT —2ETROBRZMLNICTHIET.

AAICH (T2 CAR-THIRE EDBEKBELECOAITES,

CAR s il CART
- Yeh= HoEY LUF B e
‘ meﬁﬁfxu i
ERBEAL .
CDZ8. 4-1BB e, -
FEREE LB O T

coz (8 =3a Ve, T304 LR

HtEREADTEEN
MRZFHEEEHER T, AMRBRE (CHT2iIPSHEERETHREEDEMEERKMEAFTBE LT
VWET, EITIThh TV EEIAOIMKR ) Z2FAULAZ<DRBRICEBBRMCHHLTVET,

%OO UA/’A §
“ < Department of g
A/ Cell Therapy and Blood Transfusion Medicine [
Website
Keywords :

Cancer immunotherapy, Gene therapy, Chimeric antigen receptor (CAR)-T therapy,
Cytotoxic T cell (CTL) therapy

Main Research Topics
1. Study of In vivo CAR-T cell durability and long-term prognosis in patients with malignant lymphoma
2. Development of novel CAR-T therapy for refractory hemopathy

Appeal to Industry and Local Government

B Cancer immunotherapy

We are studying immuno-cell therapy, with a focus on CAR-T therapy for refractory cancer.

P Research Synopsis

Examining the durability and long-term prognosis of CAR-T cells

CD19-CAR-T cell therapy, targeting the CD19 antigen, a surface antigen of B-cell tumors, is now covered by health insurance
in Japan since 2019 for relapsed/refractory acute lymphocytic leukemia and malignant lymphoma, and treatment has begun in
clinical practice. In a global joint clinical trial, about 90% of patients with relapsed or refractory acute lymphoblastic leukemia,
including those who relapsed after hematopoietic stem cell transplantation, achieved complete remission, however about 30-
50% of patients subsequently relapsed, and poor proliferation of CAR-T cells was cited as one reason for such relapses. At the
same time, while 30-40% of patients with malignant lymphoma go into remission, the remission rate tends to be lower than

that of acute lymphoblastic leukemia. In order to clarify these differences in therapeutic efficacy and the causes of relapse, we

are analyzing the peripheral blood of patients following CAR-T CAR Tumor cell CART

cell therapy, measuring the in vivo durability of CAR-T cells

Linker

through techniques including CAR copy number quantification, SF

target antigen  ScFV co-stimulatory
signalling

@

Apoptosis induced by
release of Perforin, Granzyme B

in order to clarify the relationship between clinical data and

Transmem-
prognosis, which will lead to improved outcomes for CAR-T cell frang domepy
CD28, 4-1BB etc.

therapies in Japan. b coc

Potential for Application in Society

In collaboration with the Hematology Department, we are planning a physician-led clinical study of iPS cell-de-
rived T-cell therapy for refractory tumors. We are also actively involved in many clinical trials using patients'
blood (cells) from other departments (with different diseases).
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Hiroyuki KOBAYASHI
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FIZNANIZDFEREFDIEF ZDOBECREHAMEREALTVET,

R A L

ENANANRZAVERBOBRRETEERICES TR, FAl. @R, SNBEREORER
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HEEREADTEEN
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2,
§O fﬁ;‘d Department of
AlI/5  Hospital Administration Research

Keywords
Business administration, Medical safety, Risk management, Stress, Digital health

Main Research Topics

1. Clarifying fall risk and development of methods of prevention

2. Development of occupational stress assessments and methods of improvement

3. Achieving preventive, predictive, personalized, and patient-centered medicine through disease awareness and behav-

ioral changes using mobile health

Appeal to Industry and Local Government
B Conducting workshops on hospital management

We are developing a compact program of lectures on MBA skills specific to hospital management.

B Building evidence on disease awareness and effecting behavioral changes through the use of
digital health

We are conducting research and development related to the use of digital health and building up evidence in support of it.

P Research Synopsis

Achieving preventive, predictive, personalized, and patient-centered medicine through disease awareness and
behavioral changes using mobile health
Implementing integrated analysis of diseases by collating comprehensive information on participants using a smartphone ap-

plication for dry eye (Dry Eye Rhythm®) and hay fever (AllerSearch®). Use of artificial intelligence to analyze big data collected

from smartphone apps in order to clarify risk

)

factors for diseases, stratify and personalize P -
diseases. Based on the results of this study, a I —

e e L1
multi-institutional specific clinical study on
diagnostic ability is in progress at Juntendo ;cﬁ;
University, Toho University, and Tokyo Dental s 7

2ie ]
University Ichikawa General Hospital using a :
medical smartphone application supporting S
dry eye diagnosis. (DCollection of subjective dry eye symptoms Diagnosis of dry eye
(2Measurement of maximum time with eyelids open  using a smartphone app

Potential for Application in Society
We plan to file a PMDA application as medical device software for dry eye diagnostic assistance.
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Professor Weblte
MEFXF—7—F Keywords
BRIMAE. BAFhfE. COVID-19. DIC. MUNMEIREE Sepsis, Heatstroke, COVID-19, DIC, Microcirculation
ELRART—~ Main Research Topics
1. BUMEE (C 35 () 2 ERE-#R AR E O Fl 1. Coagulation/fibrinolysis imbalance in sepsis
2. BERBICHB I DREMRDBES & ZD3IHER 2. Thromboinflammation in critical illnesses
3. BAPEDIRAEE AR FRE(L IR 3. Pathophysiology of heatstroke and its managemant
5135 BYRA
Toshiaki IBA
EERPBABEEZEADT7E—=IFRSA 2} Appeal to Industry and Local Government
B HaERCHTAREMNRE B Thromboinflammation in critical illnesses
HEEBCHI2EHEEST CEB/ILRERIESLTHY .. EENMZBCCEFHEIAVETT, The management of thromboinflammation is vital in the management of critical illnesses.
B AEmMmICxT T 28R MEKEREDTHR B The effects of selective leukocyte elimination
KEMAR T LTOEE B MK ZZBROCBRET 2 CIVBMNMEROUENATEETT, Selective leukocyte elimination leads to the improvement of microcirculation in thromboinflammatory diseases.
b EEYITYT P Research Synopsis
BEERBCHIIRENROBNEREE~NDOES & ZD5TR Inflammatory thrombus plays a pivotal role in microcirculatory disturbance in critical illnesses
E . COVID-19. BAHEAREDERERARIC i in mi-
i M E EP,E AN Eifff_ (2 m Inflammatory thrombus plays a pivotal role in mi lm‘ [ eatoon |
B2 IEEEE ORIE (3 NLRER Y ES TLﬁs | Merovesicle crocirculatory disturbance in critical illnesses. Micro- TLﬁs | Merovesicle
LTWEF. “Thromboinflammation” EFF S bm‘;? ; b Syoknes = . . T;:: e thrombus formation is involved in the development ok % _ . T?\: dan
2G 1 ivated 1 iva
CNLDIREECHVT . BEREBE S (M g ) é%\ atejess . a‘---_‘::.‘\:wF of organ damage in critical conditions such as sep- ; é%x Dateiets : a‘--’_‘,‘:,}:ws
mWF‘ZBﬁ DS A K& BUNLRTEA (S & st rn:r#_s.zs P %’ e U sis, COVID-19, and heatstroke. The complex blood Uaie rn:r#_s.zs e %’ 5 P
pathway [3 : pathway [3 :

I REBEAT 1 T—2— 0K, BERTF 0 * 50 3 " cell-endothelial interaction, referred to as "throm- ; * G
@K‘mfﬁ’l‘i%c‘i EH(CEIRGFHRIK. MR, mx B / Nefoss . - _._.:': o boinflammation," plays a significant role in inflam- Wx 5 NeTosts ~ ~i%
Iﬂl%WEZ%BH@@E@%HE@'I‘?EW%@53'['&“375‘5@1’)’) Thrombomodulin \'.\_: ...P TAMPS v m::lﬁlhosls/; By _'J":L- 4 mation and coagulation. The pathophysw[ogy Of Thrombomadulin \..\{ .‘, TAMPS h m::lﬁlhosls/;

TULETF, LU thromboinflammation D& RE S N o % A thromboinflammation varies depending on the un- Sreoaly ) RC e it S
BEERKEBSCCEARY, WlH>TEZD 'f" ﬁsrlmmv:: ; derlying diseases, and it is essential to understand
HEZEMTIIEHIVETT, BELLTIEHA — -y the differences for effective management. Treatment D
R RAERIG O], RERD OB S (= B - \ . : : approaches may involve the suppression of excessive — \ : .
Vasoconstriction ‘T Weibel Palade body Vasoconstriction ‘T Weibel Palade body
e ERENBRINTUVET, Ybcalh pemiatiin [ R e inflammation and inhibition of coagulation reactions. Vgl paneabitey El
HEREADEEM Potential for Application in Society
Thromboinflammation (23§ 2 B MEKF|E D AN HIF I TLFE T, Selective leukocyte elimination is expected in the management of thromboinflammation.
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1. BRRZHCHEERET INCRNADRE

2. MDM2/MDM4ECFIERIEEMBOREF v I/ RA V MEEFRIIEMA D =X LD

-' 288
D0 4 3. AR F— SN2 EAB UL A A7 H—RE
Shunsuke KATO

EERPBABEEADTE—=ILFRSA P
B PADERLEEDRHH
A2y oEREAVEBREBLADEICEEOBREABIELTOET,

B 5 FENERIREAD=XLDERA
B TRIE S A 55 FIEMES OMMAN X LDORBAEBIELTUVET,

P HEEYITYS

BRAFEEAI MM (CFZE%Z R ITT IncRNADRE

PNABGEFBRAF B FNE600FBNIAF A CECAEIRE IERE G, BUHERE. BRIRNA. BHA. KB
AREBALRIERCHBULTREOINA RIAN—ZETTH. BRAFFAEH Cx 2 RFMHRESRECER>TH).
R U A AR R DEE L A>TUVET,
B FIEARFENARREIRERT INCRNA (2
S TV RTay o RBEFREHE
DNERORZE(CHEESADZOTEAL
heEEZ. BREACINCRNAZRKIBIHE AR
I =TI RT LA VTERBD INcRNA
HEBEL, ZOMMEANZ LD VTR
HIT>TUVET,

CRSPR-dCASOEEjE (LY X7 LAFABLE
BRAF inhibitor fit 14 B35 long non coding RNABEM X Z1)—=> 4

HEREADOTEEY
BE-A—ACBULEIMEROMHEEBIELET,

0.y, 5
§0 %‘% Department of g
& . K
NI/ Medical Oncology :

Website

Keywords
Clinical oncology, Tumor biology, Biomarkers, Drug resistance

Main Research Topics
1. ldentification of IncRNAs that affect drug sensitivity
2. Elucidation of immune checkpoint inhibitor resistance mechanism of MDM2/MDM%4 gene-amplified tumor cells

3. Biomarker research using public databases

Appeal to Industry and Local Government

B Development of personalized medicine for cancer

We aim to develop personalized medicine using omics information of individual patients.

B Discovery of resistance mechanisms against molecular-targeted drugs

We aim to elucidate the mechanism of resistance to molecular-targeted drugs.

P Research Synopsis

Identification of IncRNAs that influence BRAF inhibitor resistance

Missense mutations in the oncogene BRAF gene such as V6OOE are common driver mutations in various organs such as malig-

nant melanoma, thyroid cancer, lung cancer, and colon cancer. However, sensitivity to BRAF inhibitors varies among organs of

origin, which is an obstacle to the development Comprehensive screening of long non coding RNA involved in BRAF inhibitor

of tumor agnostic therapeutics. We hypothesized resistance using CRSPR-dCASO transcriptional activation system

that the organ-specific expression of IncRNAs
might affect drug sensitivity through epigenetic
regulation of gene expression. Using a screening
system that comprehensively expresses IncRNAs
in cultured cells, we have successfully isolat-
ed multiple IncRNAs that affect BRAF inhibitor

sensitivity, and are analyzing their mechanisms.

Potential for Application in Society

We aim to develop personalized medicine for each patient.
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B HLax=7-BEEEERDOFH
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P HEEYITYS
7o)e=) 0 0EOTREE ER-EBU-BEHIBHETS [EREEE]| 0DEH

EFEOHEIOFTIVANIDEEILKEED.
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§ % Department of
Nl 1/5  Palliative Medicine
TokyO
Website
Keywords

Palliative Medicine, Stress Management/Agri-healing/Medicine Welfare Agriculture Cooperation,

Cancer Pain Relief

Main Research Topics
1. Agri-Healing: A "partnership between medicine, welfare, and agriculture"
2. Visualization of stress: Establishment of holistic care and stress relief methods

3. Prevention of frailty, sarcopenia, and bone-related accidents, and nutrition management, among cancer patients

Appeal to Industry and Local Government

B Agri-Healing: A "partnership between medicine, welfare, and agriculture"
Based on the stress-alleviating effects of agricultural and horticultural works and of being in nature, we are aiming

for partnership between the healthcare and welfare fields and for its practical implementation in society.

B Prevention of sarcopenia and bone-related accidents
We are aiming to achieve coexistence with cancer in society through the prevention and management of frailty and

bone-related accidents.

P Research Synopsis

The potential of agri-healing: Achieving "partnership between medicine, welfare and agriculture"

Many people feel anxiety and stress in their social
. . . . Changes in salivary stress biomarkers with each part of farm work experience
lives, including over the recent spread of Covid-19,
= sympathetic nerve

=e= parasympathetic nerve

and the question of how to maintain one's physical

z 804 e Qxytocin - 60O
and mental health has become an important issue. - 24 50.0
= B0 -
Beyond conventional horticultural therapy, we are £ 50 | [499
i " . . " G o 40 - F 300 g
working on "agri-healing" through agriculture and 5 2 | 20 &
horticulture, farm work, harvesting, and by being in E iz 1 | 568
a natural environment. Based on analysis of salivary T o 00

Pre-Fam work: Post-Fanm Worke  Before Deparnre from Farm

]
£ 02
Jw

oo

Pre-Farmwork. Pos-Farmwork  Before Deparoare

stress markers, autonomic fluctuations, and mood

profile analysis, we have reported that agricultural

s B p

| (e}

experiences and being in nature are useful ways of

Amylase (KIUL)
[ -

C

reducing stress.

Pre-Farmwork  Post-Famm work Before Departure

Potential for Application in Society
We are contributing to physical and mental health through "agri-healing," a partnership between medicine,
welfare and agriculture.
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§0 fﬁ;‘u Department of
N1 Oral and Maxillofacial Surgery
Website
EiaEE
Keywords Wy R

Perioperative oral management, Neuromuscular disease, Medical lawsuit, Salivary gland regeneration,
Oral frailty

Main Research Topics
1. Reconsider perioperative oral care
2. Elucidate oral problems in patients with neuromuscular disease

3. Comprehensive cross-sectional medical and dental research on oral frailty

Appeal to Industry and Local Government

B Oral function management for supporting cancer therapy

Research is being conducted on mitigating oral complications of cancer therapy.

M Clarifying dental problems in patients with neuromuscular disease

Research is being conducted on oral care standards for patients with neuromuscular disease.

P Research Synopsis

Identifying genes involved in regeneration of salivary gland cells

The researchers are searching for genes involved in the de-

The histological evaluation of submandibular gland tissues by H-E staining

velopment and regeneration of salivary glands using model 0 day 7 day 28 day

|‘\ ‘l '

\ T ligation release regeneration !

tion. Through transcriptome analysis of continually collected \ \
0 da ) 1 day ] 7 da 28 day

mice that had regenerated salivary glands through duct liga-

salivary gland tissue, the researchers identified 15 candidate
genes. Expression variation in the candidate genes is be-

ing shown using real-time PCR, and local variation is being

Atrophy of acinar  The acinar cells Regeneration of

looked for through immunohistological staining. In addition, e e lost but the  achuar around the
of ducts were ductal cells remain duct was observed.

an analysis using single-cell analysis in the development pro- observed. in all lobules.

A\ acinar cell A: duct cell

cess of the submandibular gland is being used to look for the

cell types expressed by the candidate genes. Currently, organ culture models are being used to identify the functions of can-
didate genes in submandibular gland development during the embryonic period. It is possible that these candidate genes may

play an important role in regulating acinar cell development and regeneration.

Potential for Application in Society
It is hoped that this research will lead to the development of new therapies for xerostomia.
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Electroceuticals
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1. BiZErp, RARMIEER R (B (F D HEEERIE

2. R EMEFTETIHLLVIUANEY FT—Ya B
3. EFNERBUANEYF—Ya Y RTLDRARE

BRE R
Toshiyuki FUJIWARA

EERPBABEEADTE—=ILFRSA P
B EHNUNEY)SF—varia

JEEBRMB R . BRI, AR ERTLOUAEYF— 3 S AED B RIS A,
B EFHRZERY /A \EYSF—Ya>

BENREN. (A A=V T &BdA—T—A—FERB/\E)F—Ya D%,

R A L

Neuromodulation (Z & 2 HgEREZHIELAF L L
jxel)yr—var

HREEZOMR CE O GHRENMMNRK. BRENEHE
. RMEBSRIE. AlORy b, VREBWA, EHHY
NE)F=ya AEORERLUICERKICATHRZ ) —
FLTULET, RS ABVTEFREED AL ST NF
HERE D HEBEMI1E A S & 23T L LD B (Electroceuticals) (26
B LTuES,

Neuromuscular
electrical
stimulation

Peripheral magnetic
stimulation

Neuro -Sharing Tele-Rehabilitation

lh'lﬂlﬂ ﬂ

fi—tuk

ﬁ b Fowr e

I AL rlnwﬂlﬂfuu

=

HEREADUHEM
BLRTTIBCOULREORRI DY, SHROFADAROHEATVET,

Uy,
§ % Department of
All/5  Rehabilitation Medicine

1838

Website

Keywords
Rehabilitation medicine, Cliical neurophysiology, Neuromodulation, Robotics, Electroceuticals

Main Research Topics
1. Functional recovery from stroke and the other central nervous disease
2. Rehabilitation with using robot, VR and non invasive stimulation

3. Non-invasive spinal stimulation for functional recovery

Appeal to Industry and Local Government
B Innovative Rehabilitation Therapy

Clinical application of new rehabilitation therapies using non-invasive brain stimulation, spinal cord stimulation, and

peripheral stimulation.

B Innovative Tele-Rehabilitation

Development of tailor-made tele-rehabilitation using motion analysis and imaging.

P Research Synopsis

New Rehabilitation for Functional Recovery by Neuro-
Transcutaneous

spinal stimulation

Non-invasive brain
stimulation

modulation

Our department leads the world in the development and clinical
application of innovative rehabilitation therapies using non-in-
vasive brain stimulation, transcutaneous spinal cord stimulation,
peripheral magnetic stimulation, Al robotics, and VR based on
neurophysiological findings. We are also challenging a field of
Electroceuticals that attempts to restore not only physical func-

tions but also visceral functions using neurostimulation.

Potential for Application in Society

We already have a lot of experience in social implementation and will continue to develop new treatments.
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CEDBEERLERTEEF A, BRKTH UV RBERAFTIHIIIMNATA—EDARERE LTHERINTVS ! —
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2,
§O fﬁ;‘d Department of
AlI/5  Clinical Genetics

Website
E

Keywords
Genetic diagnosis, Hereditary tumors, Extremely rare intractable diseases, Congenital diseases

Main Research Topics

1. Research on the efficacy of additional genetic analysis for the case in which final genetic diagnosis couldn't be reached
by routine genetic testing service

2. Research on the Current Status and Long-Term Prognosis of Standard Treatment Options for Intractable Diseases

3. The role of whole genome analysis in diagnosing difficult-to-diagnose pediatric congenital disorders

Appeal to Industry and Local Government
B Development of readthrough therapy for hereditary tumors

Effects of drugs that readthrough nonsense mutations in a mouse model of familial adenomatous polyposis (FAP) .

B Development of a urine-based, early-stage method for cancer diagnosis
Working with Pathology and Oncology to develop a method for the early detection of cancer from large volumes of

urine using patent-pending RT-HRM technology.

P Research Synopsis

Prevention of Colorectal Adenoma Development using the Readthrough Drug Azithromycin in a Mouse Model
of FAP

Although TAM, NSAID chemoprevention, and risk-reduction surgery have been used for primary prevention of hereditary tumors,
adverse events resulting from these procedures cannot be overlooked. We are investigating the possibility of using readthrough

drugs, which are used in Europe and the United States for the treatment of muscular dystrophy with nonsense mutations, to reduce

the risk of developing hereditary tumors. Adminis-

# Po0N [TRATITHN, % e # Pens |25
tration of azithromycin, an antibiotic with a read- 37 b "‘“"”E"‘“““‘ : 100 _f"'ém*’ ::::::‘Efﬁzm:
00125 s PeOO1 (PRE)
through effect in a mouse model of FAP, inhibited §2" _ g e et T
15 0.0125 [} —_— A
colorectal adenoma development. Going forward, 2.0 =07 % 50 T ssaoersson
: g 3 . H i ! I Jj BRORSHEE
we will examine whether it can be applied to cases 5 1 Ezs /u ]
1
such as BRCA-positive breast cancer epithelial cells ot = am P 04— ; ”
a8 12 16 20
with nonsense mutations. We are also examining "N
whether readthrough drugs may diminish the effect o . . . Inhibiting malignancy
Polyp inhibition using azithromycin . : .
of PARP inhibitors. using azithromycin

Potential for Application in Society

Contributing to personalized hereditary tumor chemoprevention with fewer side effects.
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Keywords

Conditioning, Safety management on the sports field, Sports medicine education, Anti-doping,

Multi-professional support

Main Research Topics

1. Establishment multidisciplinary support systems for medical needs at sports sites (athletes, teams, competition ven-
ues, etc.)

2. Sports doctor/trainer training

3. Anti-doping awareness and education activities

Appeal to Industry and Local Government
B Athlete support

Improving athletes' performance requires a holistic medical support system.

B Sports venue support

Safe sports activities require the development of quality first-aid systems at sports venues.

P Research Synopsis

Establishing a safe medical rescue system for mass gatherings

There are numerous sporting events in which large numbers of people participate, from the top level to the general public level.
In the Olympics and international competitions, there is a need to have separate first-aid systems for athletes and spectators,

but at the general level, a comprehensive first-aid system is required to handle both athletes and spectators. In sports venues

where medical equipment and supplies are limited, there is con-
cern that the balance of supply and demand for medical care
can easily be disrupted by competition, season, environment,
and other factors, so preparations must be made in cooperation
with event organizers. We aim not only to improve the quality
of on-site response, eliminating serious accidents resulting from
sports, but also to standardize the system of organization to en-
sure smooth rescue activities without confusion in the event of

emergencies at sports venues.

Potential for Application in Society
Our laboratory is making a social contribution not only for athletes, but also for the wider public in the form of
holistic support through sports medicine.

121



U o U o
TN TR 2
e —— s . . c
- " =] SB< FH r=h - 0 S
Al )z BRIREEEZF \_|| )2 Clinical Pharmacology 3
o) S ) R S
/‘TOK\(OXs /‘TOK\(O}' o
1838 1838 o
EEEE €y )
Chief Professor Website
\ EEgesE
RRXF—7—F Keywords T
MEIRIZE. BRFM. V7T F-ZEF R Regulatory Science, Clinical Evaluation, Real-world Evidence
ERHART—~ Main Research Topics
1. B ERESEOTRRZEMERE)T7IL-T—ILF-TEFVIRR 1. Real-world Evidence for Post-Marketing Surveillance of Innovative Medical Devices
2.FRBRABICBIIERZDOANR T4y YR ITFEICEET R0 2. Benefit-Risk Analysis of Drugs in Pregnant and Lactating Women

3. ABECRETAOOEREBENRMER-BHRNALCET MR

3. Monitoring and Management of Cancer Treatment-Related Cardiovascular Toxicities

Kazuhiro SASE
EERPBABEEADT7E—=IFRA P Appeal to Industry and Local Government
B7 Ay =X CHEYTS B Finding Opportunities in the Unmet Medical Needs

EERBHBICB T2 —XEHRFOFMANY—XDBRMER vy F o IaRELTVET, We help identify and match the medical needs with the technological seeds.
BEERA/~R—VavaiETs B Navigating Medical Innovation Quickly and Safely

BRARGIRAMC L 2FRMABEATI IV T LATRRAR EMIREL2UERHERLZERLET. Sustainable ecosystems through regulatory harmonization helps expedited approval and efficient surveillance.
pHREEYITYT P Research Synopsis
B RERAECHT2EFNERKESORBFRICETHII7ZIL-T—ILF-ITEF MR Real-world Evidence on Endovascular versus open repair in patient with abdominal aortic aneurysm

MEBZOFMETHEYT7IL-T—IL - TEF ZRWE) R ZEERLTVET, HIAE. T2 MNZ7 MRE Real-world evidence (RWE) is a new paradigm in regulatory science. For example, Endovascular aortic repair (EVAR) has evolved

(EVAR) & BBEF1i7 (OAR) (ZUDEEHEE L 2 D RE 2B
KENARE (AAA) DIFHRABRIEA M ELE LA

EVAR DRHEIBIN R T4 v b R ZTFETEERD

BOTVLWET, HLDFRRFRT—2~N—Z2AH L

through competition with open aortic repair (OAR) for
abdominal aortic aneurysm (AAA). Although annu-

al follow-up with imaging is recommended for EVAR,

long-term surveillance, and data collection remain

= Endovascular versus open repair in
patients with abdominal aotic e
aneurysm: a claims-based data analysis

= Endovascular versus open repair in
patients with abdominal aortic
rysme a claims-based data analysis

7-RWEMZE T, BB AAATFEVARE DB N
AEAEBLCBHLCE. BLOMROEGZIE | =
MR GE VTR ERE LT LB AR A RIS |
NELE, RWEDIGEICEY ., BESA/R—Ya . —

N — Iy i + ¢+ N N ith trasi : . q a a i ith tras :
@TEJE & ?é’]iﬁ&{% e ﬁLL I3 ?#%EEI BEA T O ;r;;'::r:r};;v\::tgaur:’x::l:ha Real-World Evidence in Cardio-Oncology @ AAA. Therefore, regu[ar fO“.OW—Up with imaging is rec- f?;ﬂiﬁfﬁ&fﬁ!’.’;ﬁ“,‘?.'?fsﬂ Real-World Eviden

What Is 1t and What San it Tell b What Is 1t and What ©

challenging. Our claims-based analysis in Japan showed

Cardiovas
Associate
Lung Can

Cardiovas
Associate
Lung Can

an MR, e

no statistically significant difference in 5-year mortali-
ty of EVAR compared with OAR. However, EVAR had

a significantly higher reintervention rate in ruptured

ce in Cardio-Oncology =

VRFLEEZEBELET, ommended. In the future, international collaborations s s
to create sustainable ecosystems are warranted.
HEEEADTEEM Potential for Application in Society

ERA/ RN—Ya R MEREMIIIELIFHMAGERIIVIT L, Sustainable ecosystems thorugh regulatory harmonization to balance innovation and safety.
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Website
Keywords

Infection prevention and control, Pandemic, Healthcare-associated infections, Drug-resistant bacteria,

HVAC engineering.

Main Research Topics
1. Prevention of healthcare-associated infections
2. Research and development of pandemic-resistant buildings and facilities

3. Appropriate use of antimicrobials to control drug-resistant bacteria

Appeal to Industry and Local Government

B Development and creation of a Society Resilient to Pandemics.
In preparation for global infectious disease outbreaks, research and development of architecture and facilities that

are less conducive to the spread of infections are conducted in advance, and then implemented in society.

P Research Synopsis

Development of an "Infectious Disease Risk Assessment Tools" to evaluate the vulnerability of infectious
disease measures.

Pandemics used to occur once every 100 years, but in re-
cent times, the intervals have been narrowing, and they
could happen every 10 years, even more frequently in the
future. The term 'Pandemic Ready' is a neologism that
signifies being 'prepared' for future pandemics. We have
achieved groundbreaking success in comprehensively and
objectively evaluating the risk of infection spread, focusing
on three factors that influence transmission in four infec-
tion routes (airborne, aerosol, droplet, and contact): archi-
tectural design, facilities and equipment, and operational

procedures. We investigate the optimal solutions to pro-

mote societal implementation.

Potential for Application in Society

General Incorporated Association Pandemic Ready Consortium has been established since 2022.
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Aging Biology in Health and Disease

Keywords
Extracellular matrix, Neuromuscular disorders, Glycoprotein

Main Research Topics
1. Extracellular matrix in brain function and aging

2. Diseases and aging in locomotortive syndrome

Appeal to Industry and Local Government

M Extracellular matrix in brain function and aging

Website

We focus on the functions of extracellular matrix in brain development, adult neurogenesis, and aging from the

viewpoint of the sulfation pattern variation of their glycosaminoglycan chains.

Il Diseases and aging in locomotortive syndrome

We study mechanical stress on skeletal muscle caused by exercise for the prevention of muscle atrophy and main-

tenance of muscle function.

P Research Synopsis

Glycosylation of extracellular matrix in aging adult neu-
rogenesis

In the adult neurogenic region of the subventricular zone, neural
stem cells are in contact with an extracellular matrix-like struc-
ture called a fracton. This structure works a neurogenic niche.
Aging alters the sulfation pattern of heparan sulfate chains (HS
chains) of perlecan, a heparan sulfate proteoglycan present in
fractones, and alters the regulation of growth factor signaling
(FGF-2) transmission. This is thought to lead to a decrease in neu-

rogenesis with aging.

Potential for Application in Society

‘ SVZ neurogenic niche

‘ ‘ Neurogenesis ‘

fractone
7 2

HS chain
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Our research will propose strategies for aging-related diseases and physiological aging.
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Bunkyo Health Study
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Keywords
Healthy life expectancy, Metabolic vascular disease, Dementia, Frailty, Sarcopenia

Main Research Topics
1. Metabolic syndrome prevention
2. Prevention of brain dysfunction

3. Locomotive syndrome prevention

Appeal to Industry and Local Government

B Research and development on health of the elderly

The Bunkyo Health Study, a research study on the elderly, is conducting joint research and development with companies.

M Research and development on women's health

We are promoting research on thin women and other subjects, and are conducting joint research and development

with companies.

P Research Synopsis

Bunkyo Health Study, a cohort of elderly urban residents

The Sportology Center is a research center for the elderly in Bunkyo Ward, Tokyo, which aims to answer questions such as

"when", "who", and "why" do cognitive and motor functions decline? How can we detect and prevent the decline at an early

stage? The Bunkyo Health Study is a cohort study to clarify the
following questions: "When does cognitive function and motor
function decline? Specifically, 1,629 randomly selected elderly
people between the ages of 65 and 85 living in Bunkyo Ward
will be comprehensively surveyed for measurement of skeletal
muscle quantity and quality (insulin sensitivity), cognitive func-
tion, brain MR, arteriosclerosis, joint function, genetic poly-
morphism, lifestyle (physical activity level and diet), etc., and
currently more than 10 years of The research will be conducted
over a follow-up period of more than 10 years. In this research,
joint research and development with several companies is also

underway at the same time.

Potential for Application in Society

Website

Bunkyo Health Study

se—mectian=l and longitud nal sureys
Target: Elderly peaple aged 65-84 living i Bunkyo Ward

cluster sampling
-All cases were extracted
framthe resident registers
of 111owns and cities.
-include 1,628 pecple

7025-2028

After 10
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|dentified an association between loss of muscle mass and
guality and long-term care-related linesses!

Explaratory endpalnts
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I = ACtiviTy ar daily 1 ing. physscat sctivity (1A DL IPA)

omeys ¥ et al, BAL-Open, 2019

S
BMJ Open REVESEE9

We aim for social implementation by developing early markers and intervention methods for care prevention.
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SEMULET,

BRAIN OXYTOCIN

HtEREADTHEN
BHEZLVHRNCBVAEHICHERAODIET XEIHZBIELTVET,
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Website

Keywords
Chinese medicine, Autonomic nervous system, Stress

Main Research Topics
1. Clarifying the mechanisms by which Chinese herbal medicines act based on modern medicine
2. Well-being from the perspectives of traditional medicine and traditional Chinese medicine

3. Stress relief based on a holistic view of mind and body unity

Appeal to Industry and Local Government

B Clarifying the mechanisms of the effects of Chinese traditional medicines
We are conducting both basic and clinical research to validate the efficacy of traditional medicine and the mecha-

nisms by which it acts.

Bl Aiming for well-being through Chinese Medicine
We are researching the application of traditional medicine, which has an 1800-year history, to the modern world to

help people lead better lives.

P Research Synopsis

Action of Chinese traditional medicine on stress-induced affective disorder

Day-to-day life has settled down following the Covid-19 pandemic, but it will not go back to the way it was before. On the

other hand, day-to-day issues such as sleep disorders, depression, anxiety, and other complaints are consistent throughout the

ages. Our department is using a stress model to study the
Mechanism of action

effects of traditional Chinese medicine. We have reported BRAINOXYTOCIN

of kamikitosenyu
on the ameliorative effect of kososan (TJ-70) on stress-in-
duced sleep disorder and the difference in mechanism of
action between oral intake and inhalation of the extract,
the ameliorative effect of hanxatsu-kosobaku-to (TJ-16) on
anxiety-induced aggression, and the ameliorative effect of |
kamikituzen-to (TJ-137) on mental anxiety, digestive symp-
toms and quality of life in women with chronic constipa- |

tion. Chinese traditional medicine can contribute to a better

quality of life by alleviating the stresses of the modern era.

Potential for Application in Society

We are aiming to generate modern evidence in support of the more effective use of Chinese traditional medicine.
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Website

Keywords
Mitochondrial disease, Genomic medicine, Direct programming

Main Research Topics
1. Mitochondrial disease genomics, functional analysis, and development of therapies
2. Genomic medicine for intractable diseases

3. Medical implementation of direct differentiation between cell types (direct programming)

Appeal to Industry and Local Government

B Genomic medicine for intractable diseases
We are aiming to develop new therapies for mitochondrial diseases through genetic diagnosis and clarification of

their pathogenesis, and to put them into clinical practice.

B Regenerative medicine for diabetes
We are aiming to develop a method of cell induction that efficiently produces insulin using a completely new mole-

cule, and to put this method into clinical practice.

P Research Synopsis
Genetic diagnosis and pathogenesis of mitochondrial diseases, development and clinical implementation of
new therapies

Based on a cohort of more than 3,000 patients with mitochondrial disease collected in collaboration with major hospitals

Mitochondrial disease )

Sampling

throughout Japan, we have contributed to clarifying the patho-

genesis of the disease by identifying novel causative genes

through genome analysis, a world first. We are also develop- &% E“jg‘;nic;'sv'“y Clinieal i
inical tria
ing a treatment for mitochondrial disease (patented) and are - mitochongrialdessepts. > g k f :
-o ergenetlcd\seasepts
aiming to expand it to clinical practice. We have implemented l \ Ml l ] ,‘? ‘
Genomic analy5|s Functional analysis | !/ ﬁ

insurance-covered genetic mitochondrial disease diagnosis in

collaboration with the Department of Clinical Laboratory. We

B, e
gl == [0

have also developed (patented) a completely new method of L e

——
collaboration
A Transplantation and evalu-

Direct reprogramming
Cell culture ation into T1D model mice
Reprogramming factor| ——> Q —_— @ — @4@

Bone marrow/adipose pancreatic Immunodgficiency type 1

derived MSC beta cellme d'g?ﬁ‘ii’;?fﬂg“c'fe

inducing insulin-producing cells directly from somatic cells

such as adipocytes, and are aiming to expand this method into

Gene transfer

clinical practice.

Potential for Application in Society

Development of insurance-covered genetic diagnosis of mitochondrial disease. Clinical development of a
patented treatment for mitochondrial disease. Medical implementation of a patented treatment for diabetes
through direct programming.
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Keywords
Regenerative Medicine, Translational Study, Stem Cell Therapy, Vasculogenesis, Wound healing

Main Research Topics

1. A novel therapy for non-healing ischemic wound using in vitro culutured-mono nuclear cells from autologous pheriph-
eral blood

2. Effects of a novel macrophage fraction for vasculogenesis and wound healing

3. Development of a novel therapy with cultured-MNCs (mono nuclear cells) and mesencymal stem cells

Appeal to Industry and Local Government

Il Overcoming non-healing wounds with a regenerative therapy.
A physician-initiated clinical trial is currently underway using a new cell-processed product that was originally de-

veloped for the treatment of non-healing wounds.

B Establishment of Novel Tissue Regenerative Therapy

Tissue regeneration such as skin, hair, and fat using revascular regeneartive therapy (cells, culture supernatant, exosomes).

P Research Synopsis

An Investigator-initiated Trial for Treatment of Intractable Ischemic Wounds Using RE-01 as an Investigational Product.

Vessels are essential for tissue regeneration. Focusing on the vasculogenic stem cells and M2 macrophages in autoglous periph-
eral blood from a patient, we have originally developed the world's first vascular and tissue regenerative cell therapy that can
be performed simply by drawing blood. Cells with high vascular and tissue regenerative ability (named MNC-QQ cells), which

can be prepared from a small amount of blood and prepared in one week using our culture technology, have demonstrated

Manufacturing /administration method of RE-01

Provides minimally invasive, low-cost treatments for ischemic wounds=2 The world's first vascular
tissue regeneration and stem cell treatment that requires only a small amount of blood

safety and efficacy in clinical studies targeting intracta-

ble limb ulcer patients. RE-O1, an investigational product

ﬂ.ep\ cells (development code: REOL) are fred blood and are
"{1) minimatly invasive®, "{2) convenient and low cost’, anu have "(3) high dintcal efficacy”,

with improved MNC-QQ cell technology and enhanced

BMEREENRE LLBSHEAP BESNES.
HEREADOAEEY

!; ) E 3) L\ B FEH R F RO |

HASNREHNEEELDHE LEEMEES(CN L TERE, EQX MisiEwRet
= ERTRLHTOIEORNOHTTE SMEBSFE - $HEREMN

[ Q) mE-EIAr |

RE-O1DEEABRBRINE (CL2ERCEMITEEEEABRAERLTOET,
JERER~NFr—E LT HER) A TAILAFZIIUREOIDERREVER(LAED TV,

efficacy, will start physician-initiated clinical trials for ul- — ..1.‘3"“""sla"":‘[‘"e'L ' PR e D
cers caused by vasculitis in 2022, aiming for regulatory periphera blood jl ! |
approval and insurance coverage as a regenerative medi- — 42?;
cine product. Furthermore, this cell product is expected to 1 | sl "’rr“n:'::::”"“ : e,
expand its indications for other ischemic diseases. ,:\_ [ — T s

Potential for Application in Society

&
it Jat.. - (3) High Ilnlcal rﬂ'lua:\u ti\voul
gl ] lower limb amputation)

REO1 cell preparation

{2) Simple and low cost

We are conducting an investigetor-initiated clinical trial for the practical application of RE-O1 through pharmaceutical approval and insurance coverage.

ReEir Co., Ltd. was established as a first start up company from Juntendo University and is currently working on the development of REOT for future

regenerative pharmaceutical product.
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Keywords
Neural stem cells, iPS cells. Neurological diseases

Main Research Topics
1. Neurological disease research and drug discovery using iPS cells
2. Development of a method for inducing neural differentiation of iPS cells

3. Development of regenerative medicine using iPS cells

Appeal to Industry and Local Government

B Neurological disease research and drug discovery using iPS cells

We are developing pathological analysis and drug screening platforms for neurological diseases using iPS cells.

P Research Synopsis

Establishment of a therapeutic drug discovery system to im-
prove the pathological phenotypes of Parkinson's disease

In collaboration with the Department of Neurology, we have estab-
lished a drug screening platform based on the phenotypes of iPS cells
derived from Parkinson's disease patients. Using this platform, we
have identified four compounds that improve the pathological phe-
notypes of familial Parkinson's disease PARK2, and have shown that
these compounds are effective even in some of the sporadic cases
that constitute the majority of Parkinson's disease patients. Currently,
we are collaborating with companies and academia to elucidate the
pathophysiology of various types of familial Parkinson's disease and

to screen therapeutic drugs. We aim to elucidate the pathogenesis of

Parkinson's disease and develop novel therapies based on appropriate

classification of sporadic cases using cell phenotype.

Potential for Application in Society

Our goal is to develop disease-modifying drugs that can stop the progression of Parkinson's disease.
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Neuroendovascular Therapy

Keywords
Intracranial aneurysm, Neuroendovascular surgery, Cerebral vascular disease

Main Research Topics

Website

1. Coating materials and techniques for novel brain vascular treatment devices

2. Development of novel devices for endovascular treatment of cerebral aneurysms

3. Exploration of the causes of cerebral aneurysm formation

Appeal to Industry and Local Government

B Development of a minimally invasive method to prevent the rupture of cerebral aneurysms

We are researching minimally invasive endovascular treatment of ruptured cerebral aneurysms, which cause sub-

arachnoid hemorrhages.

P Research Synopsis

Cellular functional studies in the development of novel therapeutic devices and drugs

From histopathological and genetic analyses using specimens obtained from autopsy, the presence of vascular endothelial pro-

genitor cells and various target factors has been confirmed in the healing process of aneurysms. However, the role of vascular

endothelial cells and the mechanism of coverage
remain unclear. In this lecture, we aim to elucidate
factors that promote vascular endothelial cell regen-
eration by studying the interactions among vascular
endothelial cells, vascular endothelial progenitor
cells, mesenchymal stem cells, and factors involved

in aneurysm healing.

Potential for Application in Society

Figure 3 : Endothelial Cell Culture on a Flow Diverter Device

The development of minimally invasive treatment methods for cerebral aneurysms has reduced the incidence

of fatal subarachnoid hemorrhage.
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Keywords
Allergy, Inflammation, Immune receptor

Main Research Topics

1. The physiological role of the paired immune receptor family CD300 in allergy and inflammation
2. Molecular targeted therapy against IgE-dependent or independent allergic diseases

3. NLRP1 mutation-mediated autoinflammatory disease

Appeal to Industry and Local Government

B Elucidation of the mechanisms of allergies

| am researching the mechanisms of allergies to improve the quality of life for people.

B The development of therapeutics against allergic diseases

Website

| am researching ways to develop the safe and effective therapeutics against allergic diseases based on the molecular

mechanisms of allergies.

P Research Synopsis

The elucidation of the regulatory mechanisms of allergies and inflammation by CD300

CD300 family molecules include activating and inhibitory type

receptors. We demonstrated that inhibitory CD30O0f inhibits Inhibitory stil;,?j:ilion Activating
mast cell activation by recognizing specific lipids such as cera- CD300 (IgE-+antigen) CD300

mide species, thereby suppressing allergies and inflammation ccm":,idcs i ”

(Immunity, 2012). In addition, it was revealed that administra- adaptor
tion of ceramide liposomes inhibits allergies and inflammation in protein
murine models. On the other hand, we prove that some of ac- _I _ u
tivating CD30O0 receptors promote allergies and inflammation Inhibition 4 Promotion

by recognizing specific ligands. Therefore, drugs to suppress the Mast cell

activating CD300 functions or to promote inhibitory CD300 (d:;:;‘::;tli:*gon)

functions will potentially reduce allergies and inflammation. &

Based on their functions, we aim to develop CD300-targeted Immediate type

therapies against allergic and inflammatory diseases.

Potential for Application in Society

We aim to develop safe and effective therapeutics against allergic and inflammatory diseases.
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DO’S ENGLISH MISSION

M1 - TOEFL, Practical English, ECFMG
M2 - English for Medicine (Basic)
M3 — English for Medicine (Advance)

.

TOEFL

A M4 ~ Clinical Skills for Intl.

~  Medicine, USMLE Step 1
M5 - Study Abroad,

USMLE Step 2 CK, OET
M6 - Study Abroad,
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;0 %‘% Department of

N1/ General Education (Foreign Language)
Keywords

Second language acquisition, Medical English education, Spoken language perception and production,

Patient satisfaction and emotion analysis, English medical consultation techniques

Main Research Topics
1. Analysis and establishment of medical diagnostic techniques from mdical English education
2. Clarify the processes of perception and production of spoken language in second language English learners

3. Patient satisfaction and emotion analysis during remote and face-to-face consultations

Appeal to Industry and Local Government

B Medical English for global physician scientists
Six years of seamless medical English education are offered that serve as a foundation for researchers and clinical

doctors to make great strides internationally.

B Cognitive processes in second language learners
Language acquisition is analyzed from various perspectives (emotion, speech environment, psychology, etc.) with

the aim of applying the findings to improve learner outcomes.

P Research Synopsis

A study of English communication skill improvement —
DO’S ENGLISH MISSION

M1 - TOEFL, Practical English, ECFMG
M2 - English for Medicine (Basic)
M3 — English for Medicine (Advance)

.

n
A M4 ~ Clinical Skills for Intl.

~  Medicine, USMLE Step 1
M5 - Study Abroad,
USMLE Step 2 CK, OET
M6 - Study Abroad,
USMLE Step 3

from the viewpoint of emotional cognitive processes

The Foreign Language Division conducts both English educa-

tion and research for medical students. Last year, we analyzed TOEFL

the improvement of English proficiency among language learn-

ers from the aspect of "low self-esteem and learning anxiety,"

which are characteristic of Japanese people. Specifically, we
worked on strengthening speaking and writing skills as part of

the President's Educational Improvement Project. We objective-

ly analyzed the learners' English ability via feedback from several
native English speakers. The results of the study showed a de-

crease in student "learning anxiety" and, perhaps consequently,

an increase in English proficiency scores.

! “
Practce 1 130 wa o | naa

wazes oo | Gk | o | wa

Potential for Application in Society
Through language acquisition (English), future medical doctors will have a deeper cross-cultural understanding
and greater acceptance of a diverse patient population.
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Website
sLgrirh |

Keywords
Particle physics, Perturbative Quantum chromodynamics, Feynman integrals, B physics

Main Research Topics
1. Elementary particle physics phenomenology

2. Perturbative dynamics of gauge theories

Appeal to Industry and Local Government
B Elementary particle theory

We theoretically study the properties of elementary particles, the smallest constituents of matter in the universe,

and their interactions.

B Applications of computational science to particle physics

We research and develop mathematical methods and algorithms for large-scale computations in particle physics.

P Research Synopsis

Theoretical study of extended Higgs sector at the International Linear Collider

Although the Standard Model of particle physics was

Vs =250 GeV
completed with the discovery of the Higgs boson in 2012, == = i ' 3
E e U W W

BN GM model

several phenomena cannot be explained by the Standard E SM

Model. Various extensions of the Standard Model have 107 e _
been proposed. In order to search for new physics beyond = my, =165GeV |
the Standard Model, the International Linear Collider is % ]
currently planned to be built in Japan. In this study, we ol

theoretically investigate the possibility that a second Higgs b%

boson is discovered at the International Linear Collider,

which verifies the extended Higgs sector.

164 166
My - - [GeV]
W-boson pair-production cross section at ILC
(new-particle signal shown in orange, background shown in blue)

Potential for Application in Society
Mathematical methods and computing algorithms developed in our studies are expected to have applications
in a variety of areas in data science.
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EFYES MHARONEFHENER. 74—, QCD. BXKEHR
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1. BF. PRIFAREDEHR-BRIZEH, LNEEEZRD

2.EVIA—7D QD RBRENKEEFELHMEBREADLA

3. BREBRICEET ERTATIIIMNIFVYFVITL—COME

s G

Kazuhiro TANAKA

EERRPBAEEADTE—=ILERA U}
W EF. nHhRIFLREDALPEER
12DHEDDID. E5CTHADDIE) NIV FAEDREEEASTETHELTVET,

N REERZEAIMEOREKERER
FEnEEROBEER T BEFHRERETIRAL L CRKERN S OMELTLES,

b ATy ITY S
FEENREICEALAAR-EVI/+—IDHMEEREBEE25RERTE BLKERI)OLDERH

KAOMREEBRTI2EABRRTHIBFRELZ. ZORBOR
KF(OA—0. JIL—F)2BAVTREBEL. BTRFOERERTDH
QD ICHDVTEHELTHELTVEY, BFOEEA. ZEFE
EXOTHI2RNTZNZTNOIEREZRFEETIMNDDEETELTE
TRAXR. BFEEFOERZ. FRAFEETOHEROEREDLE
ELTRTARNZEE, RHORRT 2B T2-0D0OB R
TOELE. THREFREVHEFCTTIIREITV. 74—
REF. QUDEAEHREVI+—VBEEBASRBETRELE L,
FHRTOBRERREZBADM-AYEORRC. RRTF2RTER
CRELVTHRH>BREROMELEDTLET,

10 "m

This represents an intuitive picture of
the guarks (colored dots) and gluons
(curly lines) constituting a proton,
implied by the results based on
Quantum Chromodynamics (QCD).

HEREADUHEM
HABFECOHREF I STLBBTFALONBOE Y FOTTRILZRELES,
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Website

Keywords
Quantum Physics, Relativistic Quantum Field Theory, Quark, QCD, Superstring theory

Main Research Topics
1. Tomography of nucleons/mesons from hard scatterings and decays
2. Computation of QCD heavy quark bound states and applications to new physics search

3. Study of exotic brains as extended objects in superstring theory

Appeal to Industry and Local Government

B Theory of the Internal structure of protons and 7T mesons
We are performing calculations to study the internal structure of particles such as protons, which are smaller than

one ten-thousandth of one hundred millionth of a millimeter in size.

B In search of signs of physics beyond the Standard Model
We are also studying the possibility of discerning signs of new physical laws through processes like proton-electron

collisions and from superstring theory.

P Research Synopsis

Formula for origin of proton mass. Precise quark-gluon coupling. String theory approach

We are studying protons and other fundamental building blockes that make up our world by representing them using their

internal elementary particles (quarks and gluons) and performing cal-
culations based on quantum chromodynamics (QCD), the fundamental
theory of elementary particles. We have derived formulas to express the
mass of a proton as the sum of its components originating from the ac-
tion of each of its near-massless elementary particles, and to express pro-

ton-electron collisions as a superposition of particle-electron collisions,

which we have refined for comparison with the latest experimental data.

We have also extended to the cases for 7T mesons and heavy mesons to
This represents an intuitive picture of
the guarks (colored dots) and gluons
(curly lines) constituting a proton,
implied by the results based on
Quantum Chromodynamics (QCD).

determine quark form factors, QCD coupling constants, and heavy quark
masses with high accuracy. We are also searching for new physics beyond

the Standard Model, and are working on superstring theory, which treats

elementary particles as strings rather than as points.

Potential for Application in Society
We aim to visualize the internal states of the protons that constitute ourselves and the world around us.
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Senior Associate Professor
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Takeshi BABA
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SESEAEROERET  RHRRRCBIBMELLTUET,

B ADEICII>HE RS
ALDEFAEDLUTEENCTRLEDD [0 ]| ZBIAHERALTULET,

b ATy ITY S

DARY T FIARECH TR OB DEE 0

Cell lime: W32
RIERBER GAPDH 0=} ILEHABISTHA 2R || e irsomrcr aumar

YT FIAREDFRAREN CLoTA R ETED
ANZZLDBBICHFEETEREHFLTVET,

Q RERERECHFERREYSTHEZOEEERRNT
REETINVIRIIEFTDREVOTHIBICHKIRT S5 ®

MYe—D—DFORTICL)RERBEDECHTDERRY

STHIROHFBEEREDEAEEZBIELTLET,

Q) REKEEELBREE) v/ /OB EF v TR
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H¥3. B0 hREEELLEEES v1 /70K

nitroted GAPDH ~|
Blat ! anti-nitrotryptophan antibody

— _-..l

GAPDH >

Blot: anti-GAPDH ant|bady

100 pm

., EVsfrom congrol
% cancercells

BFvTERAR L. ERBEHB TCONELZBIRELTVET,

HtEREADTEEN
ERBOHDADTHERIARR (COANBIEAFIELTVET,
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Website
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Keywords
Signal Transduction, Type 2 diabetes, Skin Immunity, Functional Materials, Biomaterials

Main Research Topics
1. Regulation of signal transduction networks by post-translational modifications
2. Functional analysis of epidermal gdT cells in skin immune response

3. Development of Surface-Functionalized Power-Free Microfluidic Chips toward Point-of-Care Testing

Appeal to Industry and Local Government

B More accessible understanding of pathologies

Our research leads to the understanding, prevention and early detection of various diseases.

B Creation of useful materials for human beings

We research to create ' materials' to improve people's daily lives as much as possible.

P Research Synopsis

(D The role of GAPDH nitration in insulin signaling )

Call |ime: Hie2
sulln [P onti-GAPDH ontibody
We are analysing in detail the insulin signalling involving nitrated GAP- Stimation tie(ei © © 1518

nitrated GAPMH =
Biot | onti-nitratryptoghon antibody

‘””_ - * -

Blat ¢ anti-GAPDH antibody

DH. We hope that this detailed analysis will elucidate the mechanism

of insulin resistance.

(2 Functional analysis of epidermal yd T cells in skin immune response

We are searching for novel marker molecules expressed on epider-
mal yO T cells. We aim to discover novel functions of epidermal yd T

cells in skin immune responses by analyzing novel marker molecules in

., EVsfrom control
%, cancercells

pathological mouse models.

(3 Development of surface-functionalized power-free microfluidic chip

for extracellular vesicle detection toward cancer point-of-care testing

We are developing a portable surface-functionalized power-free microfluidic chip that can detect extracellular vesicles, a cancer

biomarker, easily and sensitively. In the future, we aim to further improve the microchip and apply it to actual medical applications.

Potential for Application in Society

We aim to leads to prevention and early detection of diabetes and cancer.
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General Education (Biology)

Keywords
Aging, Cancer, Gene expression, Metabolism, Biology education

Main Research Topics

1. Mechanisms by which circadian gene expression is newly induced through aging

2. Mechanisms of crosstalk between RAS signaling pathways and metabolism

Website

3. Development of new methods of biology education incorporating ICT in medical schools

Appeal to Industry and Local Government

B Health and molecules, genes

We use model organisms to study health-related physiological phenomena at the molecular and genetic levels.

B University biology education using ICT

We are researching ways to efficiently use ICT to teach the fundamentals of biology that medical students must

master.

P Research Synopsis

Understanding the molecular foundations of physiological phenomena associated with aging and cancer

The circadian clock mechanism regulates a wide range of physiological phenomena, including sleeping and waking, has its roots
in a 24-hour gene expression mechanism. In a comprehensive analysis of genes whose circadian expression changes with aging,

we identified a novel group of circadian clock-related genes that begin to highly expressed and show periodicity with aging.

Using Drosophila as a model from the viewpoint of
epigenetic regulation, we are studying the mech-
anisms regulating the expression of these genes,
which is of great interest in relation to aging. We are
also attempting to clarify the mechanisms of cross-
talk between activation of intracellular signaling
pathways and metabolism caused by RAS oncogene
mutations, mainly through omics and biochemical

analyses using cultured mammalian cell models.

Potential for Application in Society

onc.ras i+

nnc..rasll[+]| g

Genes/Pathways
upregulated o
by onc.ras .. . cue®

g Géﬁes!Pathways
<. ~downregulated
by onc.ras

onc.ras (-}

8-

Identify the role the affected genes/pathways
in the onc ras-induced phenotypes

Our research aims to yield results leading to the future development of medicine and medical education.
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