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

1. BRVANVZICEZREERBEBEN D SFRIGBREDR S
2. WOOMER ZRR) & U= BRI M R
3. IRNF—HAHEIEHEEEZNVATISEVMILIOIBHEFIH (CBT MR
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= 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
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feeding behaver
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Mosquito sallva containg many bioactive molecules
~ Inducee varlsty Nost regponees

and pathogenesis

v/ Woellﬂa opedn:
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Our goal is to lead to the development of new methods of controlling hepatitis viruses and mosquito-borne

viruses.
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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
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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
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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.

25

aUPIp3| diseq




26

U,

O

§ %‘% Department of

Z (2]

N4 Immunology

%O UA”A N
(1) REF
NS mmymE
1838
Chizf{grﬁ:fsor gLz HP
I HRF—7—F
BoORZE. @Rk, HRARE. BEE. 7LILEF—

ERRART—~
1. BCREDREMRR RSB EDHRSE
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Sachiko MIYAKE
EERPBBEFTAODTE—IRSL U}
M aHE-RErY FT7—I DR
BRECEBELTVL2HBREAREROMAEERZHEPL. KLAAESOIH ZBHRLET,
HH-RERY F7—I DR
EEIRARKERBIRIEBRRBUET. RERCERZHTRBINFIEFEZBPLNMCLET,

B ECRERBICHTIMRREORAE

P HAEEYITYS
RERZFLDEVAEZEFEMOBPAICEIIGEERE-HRBRERDOTR

FERERALAREREOMEERCLVAZEDGHKZF
HLTUVET, RREZSEEBEAL OB RELRSE
[FTHRC RN—F VY IRBEDHREEMREB CHLEETT,
R RERBARREOBECEBELTHY ., Bk %
BEOIFEFERCOVTHRLTVET. /- [REKH,S]
DAHNZXLEFALNZTDEHIC. DEELH R
EILD2DFADILDRPZIT>TUVET, COVIDIO
DEIBEIIER TILYNAT—RARETE. HRNEREE
MREDEEERCETIFIBEBRLET. BRHHIFRER
HEDESICHIFIL TV ERHAERBLNCTRIE LK) EEF
WaERFTEZBIRUTHRELTVET,

HEREADUHEM
RERECBEBRE DTy PT—RPEBLT. RESHOEELZBELES,

Website

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-
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
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

skeletal muscle regulates the immune system.

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

multiple organs.
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