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Message from the Director

BHAADFEGD % 70FERB C30EL FIERU. FAE
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FHDMEMREFDCEZEIEBLEFT,
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Hoh #=

Director
Kozo Tanaka

The average life expectancy in Japan has increased by
over 30 years since the end of World War II, and people
now live almost twice as long as they did 100 years ago.
However, in a super-aging society where 30% of the popula-
tion is aged 65 and older, various medical and social chal-
lenges associated with aging are becoming apparent. To
address these challenges, we aim to create a smart aging
society, where “smart aging” refers to the intellectual growth
of individuals and society by effectively adapting to the
changes brought about by aging.

To understand the fundamental mechanisms of aging from
birth through development, maturation, aging, and death,
the Institute of Development, Aging and Cancer (IDAC) con-
ducts research ranging from genetic and cellular studies
using molecular biological techniques to organismal-level
research through animal experiments and comprehensive
medical studies involving human subjects. These studies aim
to conquer intractable cancers and prevent dementia. In
addition to its three main research areas—Aging Science,
Cancer Science, and Brain Science—IDAC also includes the
Center for Environmental Response and Aging, the Pre-Clini-
cal Research Center, the Brain MRI Center, the Small Animal
MRI Center for Research Use with Technical Advantage,
and the Cell Resource Center for Biological Research. Fur-
thermore, we are closely collaborating with the Smart Aging
Research Center (S.A.R.C.), which aims to create a demen-
tia-free society, and the Cognitive Neuroscience Application
Center, which seeks to apply cognitive neuroscience to soci-
etal challenges. Lastly, IDAC has been designated as a
research center for aging medicine by Japan’ s Ministry of
Education, Culture, Sports, Science and Technology (MEXT),
to promote healthy longevity in a super-aging society.

Addressing the challenges of a rapidly aging society is rec-
ognized as a common issue for all countries, particularly in
developed nations. Our ultimate goal is to create a smart
aging society, and we aspire to become a world-leading
research center in managing the complexities of a super-ag-

ing society.
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ELFEI,

The Institute of Development, Aging, and Cancer (IDAC) is dedicated to elucidating the basic mechanisms of
aging, from birth through development, maturity, aging, and death. By applying research findings, the institute

aims to overcome age-related brain and neurological diseases such as dementia and refractory cancers, and to

develop advanced methods for prevention, diagnosis,

treatment, and innovative medical devices. Additionally, as a core research center for aging

medicine, the institute aims to lead pioneering international collaborative research and establish itself as a

world-leading hub.

‘2{:} ﬁ History

1941.12.15 BRI E
T Research Institute of Tuberculosis and Leprosy founded.
1966.7. 1 MERERI FL AR B b b
o Research Institute of Tuberculosis and Leprosy Hospital opened.
1977.3.23 RTEM (CHRSURTARANER - D
T The institute was relocated to a new building at the present location.
1980.3.31 IRTEHD(CHYRRBTARFTER - BE
T The Hospital was relocated to a new building at the present location.
TMEEERIZTRT 2 N6 EE F 3R (CokiE
Reorganised as Institute of Development, Aging and Cancer (IDAC)
1993.4.1
BRI L PR b 2 D B 22 22 P mbe (C R AR
Name changed to IDAC Hospital
1997.4.1 MEERMRERtE Y —RE
T Cell Resource Center for Biomedical Research founded.
2000.4.1 TEsEZ R AR R (& E R R B Rt S i S
T IDAC Hospitals have merged with the Hospital of the Faculty of Medicine Hospital.
TN A (= X L=
2004.4.1 EUKFEARIERZCET

Transitioned to a national university corporation.
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2009.6.25 HEFA - HERFHR [ISREZRTHR] [S58E
T The Institute was accredited as a Joint Usage/Research Center.
2009.10.1 MBANY—bk - T4 IV JTEEHERREY I —BE
(~2017.3) Smart Ageing International Research Centre founded (Attached to the Institute) .
2015.4.1 MiEIFEE R EE R V9 —RE
T Pre-Clinical Research Center founded.
2016.10.1 AR —b « TA IV T RERRERBLR DR
(~2017.3) Smart Ageing International Research hub founded.
AR—b « TAIVVITEERRERMRN S, A¥—b - TAIVITZRERAREY I —~HH
2017.4.1 . .
Smart Ageing International Research Centre founded.
2019.10.10 MBIRIEA U RELAR LY I —BE
T Center for Environmental Response and Aging founded.
MIERMRIE > 5 —3RE
Zozeled Brain MRI Center founded.
2024.6.1 MRS\ EMIVRIEZ Y 9 —RE
T Small Animal MRI Center for Research Use with Technical Advantage founded.
2025.10.16 MBRILFAZIIRAT7 I7IUT 4 BVI—RE
T Multi-Omics Core Facility Center founded.
MBAY—hk - TAIVTEVI—FE
AVAE Smart-Aging Center founded.

@1’%@?5 Past Directors

1941.12.15 - 1948.03.30
1948.03.31 - 1963.03.31
1963.04.01 - 1968.03.31
1968.04.01 - 1974.03.31
1974.04.01 - 1978.04.01
1978.04.02 - 1984.04.01
1984.04.02 - 1987.04.01
1987.04.02 - 1990.03.31
1990.04.01 - 1991.03.31
1991.04.01 - 1992.03.31
1992.04.01 - 1993.03.31

MEERAFATR

Directors of Research Institute of Tuberculosis and Leprosy

IEEFHRFEF R

Directors of Institute of Development, Aging and Cancer

AEE (8B Taizo Kumagai 1993.04.01 - 1996.03.31 i3 KB Minro Watanabe
F#EEZHEA Toshiaki Ebina 1996.04.01 - 1998.03.31 <% %Bj Tasuke Konno
{fBE =HB Saburo Sato 1998.04.01 - 2000.03.31 E&EAf E3 Shigefumi Fujimura
$8KTEE Chikashi Suzuki 2000.04.01 - 2006.03.31 #®7) #X Masuo Obinata
P& Eiff Tatsuo Saito 2006.04.01 - 2012.03.31 f8H & Hiroshi Fukuda
{EEk HEB Haruo Sato 2012.04.01 - 2014.03.31 {11 IERE Masanobu Satake
S8 JZ Kiyoshi Konno 2014.04.01 - 2023.03.31 JII& MK Ryuta Kawashima
iIAK B Shigeru Tsuiki 2023.04.01 - Hoh $H= Kozo Tanaka
BH BB Akira Wakui

A= JE Masakichi Motomiya

&0 EREJ Minro Watanabe
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Dept. of Concurrent Professor

HEFA-HARREERES
Joint Usage and Research ——

HEFA-HEARAZES
Joint Usage and Research

Steering Committee Committee
RABERES HBEES
EEa Future Planning Committee Finance Committee
Executive Council — G ASEES A EEEa
General Affairs & Personnel Research Promotion
Committee Committee
TZRERFT BT FRIRHE %1 ERBERETDE
Research Divisions Gene Expression Regulation Integrative Bioanalytics
y BIZFEAMRESE NEREMFE S EF 3 1
il B Experimental Immunology Aging Biology
Division of Aging Science
EABHEFE DT EEHIfEZ ST %1
Immuno biology Aging Systems Science
ERZTRAEFSE A -V IFERIRR D B 1
Modomics Biology and Medicine In Silico
[ IR 2T a8 DFERFHWRSE IFIRBENEIZDET
Division of Cancer Science Molecular Oncology Thoracic Surgery
EREYFEDE

Cancer Biology

e A ZR B8 IDFRRF AR R D EF BEEEFRR S E %1
Division of Brain Science Functional Brain Imaging Integrative Physiology
NG EE R Lhierba SRR TR RIS B ¢ 1
Human Brain Science Cognitive and Behavioral
Neuroscience
BRIl E AR B
Nuclear Medicine and Radiology
MRS MiBERMRERtEY Y —
Research Fac;liti es Cell Resource Center for Biomedical Research
FEERREERIEE > T —

Pre-Clinical Research Center

RIBANVZE(LHAR TV T —
Center for Environmental Response and Aging

AX—h - TAIVTEYI—
Smart-Aging Center
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Brain MRI Center

SeimtAs\EIMRIE > 5 —
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RIVFAZIRAA7I7IUT 41—V —
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HiEhEER

Common Facilities

Laboratory Animal Resources

REREMEEE [LERIEHRE

Public Relations and Information Office

Center of Research Instruments

HEarEE= EiREEE=

The International Strategy Office

BR=E

Administration Office

General Affairs Section

BIER

Accounts Section

Cooperative Research Section

TFRHEERR AR

Material Supply Section




HFEFA - FERFES
hn% g% Y nm“\\

SHRIE. BERMRCHITIRREFOEIRICAIT T, NMEZDOFHIAR LY I—E LTHRE
NIGERNDEERRZRFELE T,
1. HEFIA - HERANSGZ  [IESEZRZRLR]
2. REBMHE ST4F4818~510105638318H (HFI3510829853 %)
3. LR D=
MﬁE%ﬁnmét@ EmDIENSFKE. BEL. EBlb. FEICEDINMHDEANA N L%E
RBAL. BOoNICIRRARZSA L TIECH S FRAERR EDK - HREBPEEN AR EDIIEES
@ﬁ%%@hbijoébw\%%%%%-%H-mﬁ%ﬁ%ﬁ%tﬁ%m@ﬁ%%ﬁu\h%mﬁa
(CBIFBREREFDERICAITT. NBHEZOPZKNAREY I —E U TEENBZERNDOHEREHRTTZ
EBRULET,
EFIVEYZ AV EE. 1086 - FEDL - SABHEHOEREIRREE. ERhHIEHTR
. AMDFEE - NkctAzRREE. SFMNEBRKSRFAED. AATOREFIA - HEMRZHHELF T,
Ffo. 7O0-NUE. AMERERED®RL. FINFRIN. EDHFREMADOERNS. —EDHEERE
ET>CTVWEFT, TNICKY . AN—MIA IV VTHERORB(ICER UL, HRICHLULSEHILERDD
WAEZRRULE T,

Joint Usage / Research Center
Center for Research on Aging

The Center for Research on Aging will develop leading national and international collaborative research
as a core center for aging medicine, aiming to realize healthy longevity in a super-aged society.
1. Name of Joint Usage/Research Center : Center for Research on Aging
2. Period of Authorization : 2022.4.1 ~ 2028.3.31 (authorized on 2021.10.29)
3. Overview The Center for Research on Aging aims to elucidate the basic mechanisms of aging, from
the birth of life through development, maturation, aging, and death. It seeks to apply the research findings
to overcome age-related diseases such as dementia, brain and neurological disorders, and intractable can-
cers. Additionally, the Center will develop advanced preventive, diagnostic, and therapeutic methods, as
well as innovative medical devices. It will conduct leading national and international collaborative research
as a core center for aging medicine, with the goal of achieving healthy longevity in a super-aged society.
The Center will promote joint use and research in the following five areas:

+ Aging research using animal models

+ Basic research on aging, developmental differentiation, and biological defense

« Tumor control research

+ Brain development and aging research

+ Development of innovative medical devices
Furthermore, the Center will enhance its functions from the perspectives of globalization, human resource
development, creation of new fields, and interdisciplinary research. In this way, we aim to contribute to
the realization of a smart aging society and present a new model of an aging society to the world.

Institute of Development, Aging and Cancer TOHOKU UNIVERSITY
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Department of Gene Expression Regulation

LRy 7 2ZRRBOHEALZED S
85T B O BN

Redox metabolism underlying

gene expression regulati

o

on

BFOEE. 305, BIERTRID (URYIZARG) BEGORDRENGIEH T, EMDEHEXZ D IRILF—
#HZES EEBIC, BRICEALRAEDMIKRRICH T DERBEEREBZE > TVLWET, U Ny IREBHOFELELE. £
[CAPLVRZBRS L, ZNICHITEINEZFELE T, CHEDRRETIF. 2RICHEDEEEN T THDDHBIRAE.
BERFMOIEMNIEZCE >TOBH TEERRECTH D EDOTHDDE, REICOLDICER U TESRZHRIT SN EVSE

FEDRMURANERBOERZBIELTVET,

BAERFL RIS BIEE BRISHIIBE
KEAP1-NRF2 Pathway PNPO-PLP Pathway
BB F Supersulfides - = E(;wmz"c':s o Vitamin B8 bioactivation
(Persulfides & Polysulfides) R=SIS[SIS)SH  RSISISISISR’ Pyricioxine Pyricoal Pyrickscarrine
HRREFONT#—32 S MEERTSHT 20 Y { N2 o o (P
' Py ‘) “\"-‘uﬁ @ NRF2 mtlm mtlm mtlm
. SRTR 1[4 G o Pyridaxine Pyricioxal Pyridoxarrine
Cys<SH G-sH Cys<slsiOys  Gsis-G 5 e TR TR TR
Cysteine Glutathione 7cyjti"j Glujlthione \WJ %
Cys<s[SH GSISH Cys{ss]s)-Cys GsSIS)G @ O O®
Cysteine persulfide Gutathione persulfide Cystine trisulfide GQutathione trisulfide De novosynthesis of OysSISH
supersulfides Oyss)is HO/sS ©H

ITERSDNCENIEFRESR D T CH I BMEDF

@ iBhiE D FDRE| & T DEEREEAE

@ HLI5 VRHNE SBERLEHE

@ HEMNAICHITDERTA U ADEZERLBENDMA
@ HFIEHD SIERE I D NEMIZRRIRAE

WiECa8 ~ KEAP1-NRF2 #255, PNPO-PLP #285,~
BRIEA SR ETA MU R

BiED FOEENGHICEED 25 F i

1.Sung E, Murakami S, Morita M, Ida T, Akaike T, Motohashi H. Mitochondria
regulate the cell fate decisions of megakaryocyte-erythroid progenitors. Stem
Cell Rep. 2025 Nov 20:102720. doi: 10.1016/j.stemcr.2025.102720.

2.Sekine H, Akaike T, Motohashi H. Oxygen needs sulfur, sulfur needs oxygen: a
relationship of interdependence. EMBO J. 2025 Jun;44(12):3307-3326. doi:
10.1038/544318-025-00464-7.

3.Sekine H, Takeda H, Takeda N, Kishino A, Anzawa H, Isagawa T, Ohta N,
Murakami S, Iwaki H, Kato N, Kimura S, Liu Z, Kato K, Katsuoka F, Yamamoto
M, Miura F, Ito T, Takahashi M, Izumi Y, Fujita H, Yamagata H, Bamba T,
Akaike T, Suzuki N, Kinoshita K, Motohashi H. PNPO-PLP axis senses pro-
longed hypoxia in macrophages by regulating lysosomal activity. Nat Metab.
2024 Jun;6(6):1108-1127. doi: 10.1038/s42255-024-01053-4.

4.Takeda H, Murakami S, Liu Z, Sawa T, Takahashi M, [zumi Y, Bamba T, Sato
H, Akaike T, Sekine H, Motohashi H. Sulfur metabolic response in macrophage
limits excessive inflammatory response by creating a negative feedback loop.
Redox Biol. 2023 Jul 29;65:102834. doi: 10.1016/j.redox.2023.102834.

5.Alam MM, Kishino A, Sung E, Sekine H, Abe T, Murakami S, Akaike T, Moto-
hashi H. Contribution of NRF2 to Sulfur Metabolism and Mitochondrial Activi-
ty. Redox Biol. 60, 102624, 2023. doi: 10.1016/j.redox.2023.102624.



https://sites.google.com/view/motohashi-lab/%E3%83%9B%E3%83%BC%E3%83%A0

https://sites.google.com/view/motohashi-lab/home

B]R GRES)
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Concurrent Professor

Hozumi Motohashi !ﬁi / 4

The movement of electrons—that is, redox (oxidation-reduction) reactions—constitutes one of the most fundamental processes
of life. Redox reactions not only drive energy metabolism, which sustains all biological activities, but also underpin the mecha-
nisms that maintain homeostasis in the oxygen-rich environment of present-day Earth. Disruption of redox homeostasis impos-
es stress on living systems and triggers adaptive responses.

In our laboratory, recognizing that the extension of healthy life expectancy is one of the most pressing challenges in medicine
in this rapidly aging society, we seek to understand the biological stress response mechanisms that enable organisms to adapt

to environmental changes and sustain life.

s_upersulfides Molecules that contain catenated sulfur ~ R-S/SE/SE-R  R-GSIEEE-H Response mechanism to electrophi R mechanism to oxygen
(Persulfides & Polysulfides) KEAP1-NRF2 Pathway PNPO-PLP Pathway
Cys<SH G-sH Cys<S/S-Cys G-SI1S-G Electrophiles CysSISH Vitamin B6 bioactivation
Cysteine Glutathione Cystine Glutathione et Ros A mﬁs}fé H pyy(m[,,;me Py;\dl))xa[ Pyridoxamine
Reduced form (Organic supersulfides) Oxidized form (Organic supersulfides) P ‘ a Cys(SISH o “ )
R - o o ~ ._) Ty PDXP“PDXK PDXPTlPDxK PDXPTlPDXK
Cys<SISH G<SISH Cys-{sis1s)-Cys G-§818-G o - ) Pyridoxine Pyridoxel Pyridoxamine
Cysteine persulfide Glutathione persulfide Cystine trisulfide Glutathione trisulfide l picresse of 5" 5" @ 5
Nucleus @ (PNP) S (PLP) X D (PMP)
H-“S“-H Hydrosulfide ( IncTae s ol Py w N ’ N
= enzymati actvities (GARS2) (L) ( GAT )+(ausT)
Inorganic H-(S/S)-H Hydropersulfide
i n N N De novo synthesis of
supersulfides (5/875) H-(S(S(S-H Hydrotrisulfide supersulfides
( S\_ EIS) Akam et al, Redox Biol 2023 Sekine et al, Nat Metab 2024

SLakS
SISJS)” cyclo-Octasulfur

_ ‘ . Two regulatory Pathways for Synthesis of
Supersulfides as a New Entity of Biomolecules Cysteine Persulfide as a Primary Supersulfide

Research Topics Selected Publications

® Physiological and pathological roles of 1. Sung E, Murakami S, Morita M, Ida T, Akaike T, Motohashi H. Mitochondria
supersulfides and regulatory mechanisms of their regulate the cell fate decisions of megakaryocyte-erythroid progenitors. Stem
synthesis Cell Rep. 2025 Nov 20:102720. doi: 10.1016/j.stemcr.2025.102720.

@ Chalcogen metabolism for stress response to 2. Sekine H, Akaike T, Motohashi H. Oxygen needs sulfur, sulfur needs oxygen: a
relationship of interdependence. EMBO J. 2025 Jun;44(12):3307-3326. doi:
10.1038/544318-025-00464-7.

3. Sekine H, Takeda H, Takeda N, Kishino A, Anzawa H, Isagawa T, Ohta N,
Murakami S, Iwaki H, Kato N, Kimura S, Liu Z, Kato K, Katsuoka F, Yamamoto
M, Miura F, Ito T, Takahashi M, Izumi Y, Fujita H, Yamagata H, Bamba T,
Akaike T, Suzuki N, Kinoshita K, Motohashi H. PNPO-PLP axis senses pro-
longed hypoxia in macrophages by regulating lysosomal activity. Nat Metab.

2024 Jun;6(6):1108-1127. doi: 10.1038/s42255-024-01053-4.

4. Takeda H, Murakami S, Liu Z, Sawa T, Takahashi M, Izumi Y, Bamba T, Sato

H, Akaike T, Sekine H, Motohashi H. Sulfur metabolic response in macrophage

oxygen

@ Biological and therapeutic significance of
reductive stress in intractable cancers

® Pathological basis of inflammatory bowel
diseases emerging from metabolic rewiring

Sulfur metabolism ./ KEAP1-NRF2 pathway
limits excessive inflammatory response by creating a negative feedback loop.
PP pri ey~ CXNE A Siess Redox Biol. 2023 Jul 29;65:102834. doi: 10.1016/j.redox.2023.102834.
Reductive stress 5. Alam MM, Kishino A, Sung E, Sekine H, Abe T, Murakami S, Akaike T, Moto-
hashi H. Contribution of NRF2 to Sulfur Metabolism and Mitochondrial Activi-
ty. Redox Biol. 60, 102624, 2023. doi: 10.1016/j.redox.2023.102624.

Institute of Development, Aging and Cancer TOHOKU UNIVERSITY 07




AEHIEITRZEFT /BETEANRSE e

Department of Experimental Immunology

REMElL Xy —1c ks
S0 BYHLE FR OO R VB S D R BH & Al SE

Drug discovery by elucidation of
inhibitory receptor-mediated immune regulation

So

BE2SFEDOHAABTELCIF—ELTCRBHIEHL I —DRI5EZ7 UILF—PECREES. BLIEEREDBERICH
WTHATL TS IE Uz, COBMFIE Fc LTI —0BICERUEHUWIGEIEL £ 9 — PIR-B DRBEN A T2(T3 BT &
M E2HETUTYA—FTA(SLE) [CARINB L SBECRBEEDRALR D EZRELE U, RS TOA RRMBICHIRT
% LILRB4 EWLWSHIEIMEL 9 —H' SLE BEDOBCHRZEE T DRRIETSARBIVERBICEFMEICERIEITHEVWSHED
5. LILRBAEIRMRR M Z R/ DBNG—HOARZREDEES EDOHB THRELRUIC. DX SBREEHEDEAN BT VR

HIEICHRES IO ZRI LB TERLI

IRTE(&. h A~ SLE- MR R DFRARICAT . FA T B DR DT L IFE U THIFIL &9 — EZ0E U RIS EALE
T fe LR FADHENDREHEIF. EENERZ>TOVBHAICHLT Fibronectin
[Fe5<EBEFDHBEVNS[EEF TvIRA VDIV EEEN Y RGD
COEUIH, CNERET BRI h AR SR RN RSN ! !

ENREASNEBRDASNTVRT A EDHELTUELILRBABH A B4/gp49B
REICESTDDTIFRENNEVNSEMGHE B THRNCHET L SN Cell membrane

Cytoplasm 1 1
CNERETBEN ARENERUE U, EA e BIREC. 20EEE ® ) @
®

HOFFHSNTVICLILRBADERNIAYRI Y NTEN, T4 T ORT
FUNFKIH30FOY)UAY (FN30) THBTEZEREILDRUIC B Pro- Attach, growth,
FN3O0&LILRBADFEEBAEN D APSLEOTFIFERE LU THAEERREIND
OTREME(CHAfFU T Er ZE8R5E L. LILRBAMIA R R ZE RIRICH ABE I FIC

BAETTETBENRBZZLZYICE>TVET,

@ LILRB DA Y RDER
@ ET TV IIRAY & LT LILRB DFEBERET
@ T T v IIRA Y SEENHERDRF

HRF—T— R

SR S REF T YIRSV N /S DAREEE
Be®EiER / 7ILYNANX—R

Inhibition l l

inflammatory | | locomotion

CREF T v IIRA Vb LILRBS (FHEfESAST FU T X
THD I« TORITFUERLEL. AT TUVD
TEHEEERIEZHNEIT S

1.Itagaki F et al. Fibronectin on target cells attenuates natural cytotoxicity of NK
cells via myeloid immune checkpoint ILT3/LILRB4/gp49B. Int Immu (2023) 35,
339.

2.Itoi S et al. Myeloid immune checkpoint ILT3/LILRB4/gp49B can co-tether
fibronectin with integrin on macrophages. Int Immu (2022) 34, 435.

3.Takahashi N et al. Co-localization of fibronectin receptors LILRB4/gp49B and
integrin on dendritic cell surface. Tohoku J Exp Med (2022) 257, 171.

4.Su MT et al. LILRB4 promotes tumor metastasis by regulating MDSC-mediated
immunosuppression and inhibiting anti-tumor exosomal miRNA secretion.
Oncoimmunol (2022) 11, 2060907.

5.Su M-T et al. Blockade of checkpoint ILT3/LILRB4/gp49B binding to fibronec-
tin ameliorates autoimmune disease in BXSB/Yaa mice. Int Immu (2021) 33,
447.
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Assistant Professor
Rei Yosa

Professor
Toshiyuki Takai

For the past 25 years, we have consistently analyzed the function of immune regulatory receptors in relation to allergy, autoim-
mune diseases, and genetic disorders. During this period, we have reported that inadequate function of the inhibitory Fc receptor
and the novel inhibitory receptor PIR-B, which we originally discovered, predispose to autoimmune diseases such as systemic
lupus erythematosus (SLE). In collaboration with doctors at a university hospital, we also reported that LILRB4, an inhibitory
receptor expressed on myeloid cells, is ectopically highly expressed on the surface of pathogenic plasma cells that produce
autoantibodies in SLE patients, an unexpected aspect of LILRB4 expression that has pathogenic properties. We were also able
to show that such modulation of immune mechanisms may also be involved in bone formation and dementia. Now, we will focus
on drug discovery research targeting regulatory receptors as the culmination of our research to overcome cancer, SLE, and neuro-

degenerative diseases. For example, the concept of “immune checkpoints” has been pointed out as a way to negatively regulate

the immune system, weakening the body’s natural immunity against Fibronectin
cancer. Based on the simple idea that LILRB4 may also be involved in FN30 RGD
cancer immunity, we investigated LILRB4 and found that inhibition of l l

LILRB4 clearly enhanced cancer immunity. We also independently discov-
B4/gp49B

ered that the physiological ligand protein for LILRB4, which had remained

Cell membrane

a mystery for about 20 years, is the N-terminal 30 kilodalton of fibronectin Cytoplasm 1
(FN30). We have applied for a patent in anticipation of the possibility of > @ @a

social implementation of the binding inhibition of FN30 to LILRB4 as an Inhibition l l
antibody drug for cancer and SLE, and we sincerely hope that we will be Pro- Attach, growth,
inflammatory | | locomotion

able to deliver LILRB4 antibody drugs to cancer patients in the near future.
Figure: Immune checkpoint LILRB4 binds
fibronectin, an extracellular component, thereby
inhibiting integrin activation and proinflammatory
signal.

Research Topics Selected Publications

@ |dentification of novel physiological ligand for  1.Itagaki F et al. Fibronectin on target cells attenuates natural cytotoxicity of NK
LILRB cells via myeloid immune checkpoint ILT3/LILRB4/gp49B. Int Immu (2023) 35,
® Tumor immunity regulated by LILRB on 339.
monocytes 2.Itoi S et al. Myeloid immune checkpoint ILT3/LILRB4/gp49B can co-tether
@ Drug discovery for cancer by blocking immune fibronectin with integrin on macrophages. Int Immu (2022) 34, 435.
checkpoint LILRB 3.Takahashi N et al. Co-localization of fibronectin receptors LILRB4/gp49B and
integrin on dendritic cell surface. Tohoku J Exp Med (2022) 257, 171.
4.Su MT et al. LILRB4 promotes tumor metastasis by regulating MDSC-mediated
immunosuppression and inhibiting anti-tumor exosomal miRNA secretion.
Oncoimmunol (2022) 11, 2060907.
5.Su M-T et al. Blockade of checkpoint ILT3/LILRB4/gp49B binding to fibronec-
cancer immunotherapy, autoimmune disease, tin ameliorates autoimmune disease in BXSB/Yaa mice. Int Immu (2021) 33,
Alzheimer’ s disease 447.

Inhibitory receptor, immune checkpoint,
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[From Bench to Bedside]

Tackling unresolved disease
mechanisms with cutting-edge immunology.
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Watanabe, K., et al.: Highly purified hypochlorous acid water facilitates
glucose metabolism and memory formation in type 2 diabetic mice associated
with altered-gut microbiota. : Scientific Reports. 14, 1, 16107., 2024

. Yasaka, K., et al.: Phospholipase D4 as a signature of toll-like receptor 7 or 9

signaling is expressed on blastic T-bet + B cells in systemic lupus erythemato-
sus : Arthritis Research and Therapy. 25, 1, 200., 2023

. Inamori, K., et al.: Importance of lymph node immune responses in MSI-H/dM-

MR colorectal cancer : JCI insight. 6, 9, e137365. 2021

. Kosuge, M., et al.: Point mutation bias in SARS-CoV-2 variants results in

increased ability to stimulate inflammatory responses: Scientific Reports. 10, 1,
17766., 2020

. Takeda, K., et al.: IFN-v is required for cytotoxic T cell-dependent cancer

genome immunoediting: Nature Communications. 8, 14607., 2017
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Koetsu Ogasawara Kazuki Watanabe

This year marks the 18th anniversary of our department. We conduct research on host defense mechanisms (immunology),
focusing on the recognition mechanisms of NK cells and T cells, with the ultimate goal of overcoming diseases such as cancer,
autoimmune disorders, and infectious diseases. A major strength of our laboratory is our ability to fully utilize genome editing
and genetic recombination technologies to independently create original animal models, cells, and artificial antibodies. This
capability allows us to advance our research all the way to the development of novel diagnostic methods and therapeutics.

Our department head, Professor Kouetsu Ogasawara, is a world-renowned pioneer in NK cell research, and our core findings
are consistently published in top-tier journals such as Nature and Immunity. In recent years, we have continued to produce
world-leading achievements, including the development of a comprehensive T cell receptor analysis system (for which we hold
an international patent), the discovery of NK cell death caused by trogocytosis, the identification of the mutating enzyme of
the novel coronavirus, and the elucidation of the pathogenic mechanisms behind metal allergies. We provide an exceptional

environment where young researchers can engage in world-class science and earn

) o o NK #8583 DALEE
high recognition, as demonstrated by one of our graduate students receiving the gp, NKG2D  NKG20L
prestigious JSPS Ikushi Prize.
i BAKBRITE

Furthermore, Assistant Professor Kazuki Watanabe is leading cutting-edge %8090
o b s leading cunin @5re—
research from the novel perspective of "oral-systemic interactions". This innova- ' ".

tive work actively incorporates the latest analytical techniques, including brain \:wuﬁ%
150> NK #852

function analysis and single-cell analysis. NKG2DL 378 NK ik

Throughout our history, students from highly diverse academic backgrounds— ‘
including medicine, dentistry, pharmacy, science, engineering, and agriculture— \
. . B E NK $8595E
have thrived in our laboratory. We broadly welcome anyone who possesses a 99% 2 20000
strong interest and deep enthusiasm for research. Why not join us and experience ' "

the profound excitement and true thrill of conducting research that astounds the i ) i
Figure: Discovery of NK cell death via

? S
worlds trogocytosis triggered by cancer cell
attack
Research Topics Selected Publications
@ Functions and Roles of NK Cells I. Watanabe, K., et al.: Highly purified hypochlorous acid water facilitates
® Elucidation of Immune Evasion Mechanisms in glucose metabolism and memory formation in type 2 diabetic mice associated
Cancer with altered-gut microbiota. : Scientific Reports. 14, 1, 16107., 2024
® Elucidation of Trogocytosis 2. Yasaka, K., et al.: Phospholipase D4 as a signature of toll-like receptor 7 or 9
® Elucidation of Pathogenic Mechanisms of signaling is expressed on blastic T-bet + B cells in systemic lupus erythemato-
Allergies sus : Arthritis Research and Therapy. 25, 1, 200., 2023

3. Inamori, K., et al.: Importance of lymph node immune responses in MSI-H/dM-
MR colorectal cancer : JCI insight. 6, 9, e137365. 2021

4. Kosuge, M., et al.: Point mutation bias in SARS-CoV-2 variants results in
Research Interests increased ability to stimulate inflammatory responses: Scientific Reports. 10, 1,

NK cell / NKG2D  cancer / et
) ) ) . Takeda, K., et al.: IFN-y is required for cytotoxic T cell-dependent cancer
autoimmune / infection

® Oral-Systemic Interactions

Ul

genome immunoediting: Nature Communications. 8, 14607., 2017
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Understanding the complexity of life and
developing treatments for diseases via RNA modification

o

BADRZEERT BIcE<E.DNAPRNAE WS EF D FIIRL1EF

1ER7ZERT D CTHICISEREZ RS L. il PlEss DR RIEREZHIEILE T, & ; Q
R ATRDOSDIEZR- PN - EPZ IR AR R, BBV SRR P RE * @ s

DANERNE G FOEMIREZZ(ES B EFREEZESURBIED
REERUET . CNSOEEDPRBRNENZ[ERZT X (Modification Modification

+Omics) | EB AT Fh e B THAICRNAEGICEB L. 5o B85 X @

FEEORNARITE A2 T M- EX LB e efRmeLc, Omics ;

RNAERS IR RS- BR-BLRE DAETRIER D L NEERREE DRI Modomics

DVTHEET>CVE T IFTTE RNAD A LA TEH BIEII0F91 )L @,& @\

2D HFEVSEIECH U T ALSHERE AR CBALIMRNAD I F VhY/ § B @ o) %
fh | R E1t =k

VTZVIDEIEDREREAICIE>TVBIENTRI KIS RNAERNAIC S
SNBERERMISERDE HZIEFE T D L CAARIMARDEFCEH L R
EEICESTHNARBREMEBR>TVET . FATEBIFRNAE T DIERTZEL
T A DERCRBBEICBIMUCVWEER T BAMEZTOTVE T,

@ RNA EE0(CED < Il RSB DERRE &l 1. A sequential, RNA-derived, modified adenosine pathway safeguards cellular
@ = IV RUPREEDD FEMDIBEE S EEEin A metabolism. Cell. 2025;188(22):6151-6169.e24.

2. Structural insights into the agonist selectivity of the adenosine A3 receptor.

Nat Commun. 202fl Nov 7;15.(1):9294. . .
3. N6-methyladenosine (m6A) is an endogenous A3 adenosine receptor ligand.
RNA &8,/ #EER#H,/ = Y RU T /BEDHT Mol Cell. 2021;81(4):659-674.€7.

4. Loss of Ftsjl perturbs codon-specific translation efficiency in the brain and is
associated with X-linked intellectual disability. Sci Adv. 2021 Mar 26;7(13):e-
abf3072.

5. CdkSrapl-mediated 2-methylthio modification of mitochondrial tRNAs governs
protein translation and contributes to myopathy in mice and humans. Cell
Metab. 2015;21(3):428-442.
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Living organisms are made up of a complex array of biomolecules, includ-
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Bh#y HAEH B% Bh% Raja Norazireen Raja Ahmad
Assistant Professor Assistant Professor

Shigeru Matsuda Raja Norazireen Raja Ahmad
B & &FX

Assistant Professor
Haruna Tani

ing proteins, DNA, and RNA, which undergo a variety of chemical modifi- ’ Q
cations in order to acquire new functions and exert control over the higher -

functions of cells and organs. External chemical, physical, and biological * @ AR

stresses, as well as internal factors, such as genetic variations and aging,

can disrupt the state of these modifications, causing the onset of disease Modification

and disrupting biological functions. Our research focuses on RNA modifica- X @
Omics

tions in particular. By employing state-of-the-art mass spectrometry tech-

nology and RNA analysis methodologies, we aim to investigate how RNA MOdomlcs

modifications regulate physiological functions, such as metabolism and
immunity. Additionally, we explore how the dysregulation of RNA modifi-

cations contributes to aging-related diseases, such as diabetes and inflam-

mation using cells, animal models, and human subjects as research materi-

als. Notably, the new generation of vaccines that contain chemically modi-
fied mRNA has been a driving force in the control of the COVID 19 pan-

demic. This underscores the essential nature of RNA and its modifications,

which are key to understanding the complexity of life, as well as in the

development of next-generation medicine. Our team conducts research

every day with the hope of contributing to a better understanding of life

and the development of new treatments for diseases through RNA and its

modifications.

Research Topics Selected Publications

® RNA modification in human physiology and 1. A sequential, RNA-derived, modified adenosine pathway safeguards cellular

disease,
@ Mitochondrial biology and disease

metabolism. Cell. 2025;188(22):6151-6169.e24.
2. Structural insights into the agonist selectivity of the adenosine A3 receptor.
Nat Commun. 2024 Nov 7;15(1):9294.

R rch Interest 3. N6-methyladenosine (m6A) is an endogenous A3 adenosine receptor ligand.
SRRl e Mol Cell. 2021;81(4):659-674.e7.

RNA modification /" Mass spectrometry /
mitochondria ./ nucleic acid metabolism

4. Loss of Ftsjl perturbs codon-specific translation efficiency in the brain and is
associated with X-linked intellectual disability. Sci Adv. 2021 Mar 26;7(13):e-
abf3072.

5. CdkSrapl-mediated 2-methylthio modification of mitochondrial tRNAs governs
protein translation and contributes to myopathy in mice and humans. Cell
Metab. 2015;21(3):428-442.
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Understanding Complex Biological Phenomena through
arge-Scale Data Analysis

o
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APBLCFRREDBFEREFBORER) ZRUDIDIENRETHIBEOIELHIET BRI TNT—IZEJDIHICFE
STNFRVNBONICKIRET —I N SBRRIBHREMETDICEESTNEDN. CNODEANBEBEEZE DI LOEEM
MMBUCWVE Y  EAIERIT D B Cld RERT T 2 KIRREDAL T U CTIBHRENE CZ2—BUL TIT O E TARIBET — I ZR K
IRICEA T 2MEHZRRIT D LZEELTVET,

FUWHABRERRD 3 DR > b
BEHFEOREESREL THABROMRERDD —

/' & SRAGEIYRIYT =L

) Y SIS
b S AET N TIPS
cERLEY

7,

;\ B0 s PEAAG

s 7AFE—L

#
o
o
3
R
H

YA bhAY

i€ ¢

SRR SREEE BHREEE
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\ BfOESZRAND EBEDEHEEIRZ D DEBFNAZRETD y,
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@ D AICEK > TEEICRADE L2 DIERED 1.Hojo et al. Nat Commun. 2019 Jun 13;10(1):2603. doi:
@ T/ \VH—(CkBRH - @F - B(HEDA D=L 10.1038/541467-019-10525-1.

Ot NIEBEECEDELIBYIVTF AT ATFH 2.Mizuno et al. Nat Commun. 2022 Jun 15;13(1):3346. doi:
BLTLBDH 10.1038/s41467-022-30926-z..

3.Vandenbon et al. Commun Biol. 2023 Jan 24;6(1):97. doi:

e 10.1038/542003-023-04479-w.
HRF—-I—F 4.Maeshima et al. eBioMedicine 2024 Sep:107:105271. doi: 10.1016/j.ebi-

om.2024.105271.
N RS = 3 TN\ —
BARBBR/ XITFEZT ABH/ U 5.Nakamura et al. Cancer Sci. 2024 Mar;115(3):715-722. doi: 10.1111/cas.16078.
bt NEYE KRR T — S =T
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Assistant Professor
Mayuko Yoda

Professor
Shinpei Kawaoka

Our laboratory seeks to answer fundamental questions by leveraging large-scale data analysis: Why does cancer lead to sys-
temic dysfunction? How are daily stress and aging interconnected? What biological effects does device usage have on the
human body? Recent technological advances have dramatically expanded the amount of information that can be obtained in
life sciences and medicine. Sequencing an entire genome is no longer difficult. It is now possible to comprehensively measure
the expression levels of more than 20,000 genes within a single cell, as well as hundreds of metabolites. In addition, extensive
background information on individuals—such as age, sex, and medical history—can now be accumulated and analyzed. While
technological innovation has greatly increased data availability, it has also introduced new challenges. Even when large-scale
data are obtained, interpreting what the information truly means is often difficult. Integrating data across different layers—for
example, linking gene expression profiles with clinical histories—remains particularly challenging. Addressing these fundamen-
tal questions has become increasingly important: How can we generate data that are inherently interpretable? How can we
extract meaningful insights from complex, large-scale datasets? Our laboratory aims to build an integrated framework that
maximizes the value of large-scale data by conducting experimental design, high-throughput measurement, and data analysis

in a seamless and unified manner.

Research Topics Selected Publications

® Cancer cachexia 1.Hojo et al. Nat Commun. 2019 Jun 13;10(1):2603. doi:

@ Enhancer-dependent regulation of metabolism, 10.1038/541467-019-10525-1.

2.Mizuno et al. Nat Commun. 2022 Jun 15;13(1):3346. doi:
10.1038/541467-022-30926-z..

3.Vandenbon et al. Commun Biol. 2023 Jan 24;6(1):97. doi:

v 10.1038/542003-023-04479-w.
Research Interests 4.Maeshima et al. eBioMedicine 2024 Sep:107:105271. doi: 10.1016/j.ebi-

om.2024.105271.
5.Nakamura et al. Cancer Sci. 2024 Mar;115(3):715-722. doi: 10.1111/cas.16078.

immunity, and aging
@ Multi-omics changes during daily human activities

Cancer Cachexia ./ Multi-Omics Analysis
Enhancer / Human Biology
Large-scale data analysis
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Unveiling the Essence of Aging through the Crosstalk
between the Microbiome, Immune System, and Cellular Senescence

SRR E Tl b MDY BHENE (XA IO A — L) B BEREN U TEL FORRCEDES BHEERIFTD
N\ ZF DA AN = X LDERICHEATVET,

BBl BRI ATONA 4 — s BT D =B D@ 5 TR EERDBREL TR TOET . MBI SHEE
EDNSYRADIANGTAZNAAYR) & BBEROESUAEZNT 2 TE< BN TOE RO R RL. MY E
EHWT BSASP (EILEHEN IR [k DBMNEOERENLTS
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O GARHEZEICKDBHEIEE(L (B cell senescence) 35E X 1.t Kawamoto S, Horiguchi H, Torigoe D, Wakita M, Ito K, Sugawara S, Zhou X, Mikawa T, Park
JH, Jung BK, Okumura Y, Miyagawa H, Maruya M, Hori N, Uemura K, Sugimoto M, Matsuda M,

RAOONA A=A
s

EBEL

AZX DR

E » ﬁf A BN — Mochizuki N, Kondoh H, Takahashi A, Oike Y, 1 Hara E. Reevaluating the senolytic activity of a
© EAMERICLDTHIRRZS 2T UT B IERAE GLS1 inhibitor and an anti-PD-1 antibody: toward greater reproducibility and methodological

(Inflammaging) DEFCE B L\ DREDfRER rigor. EMBO Rep., 2026; Online ahead of print. ( corresponding author)

o EZ%.:%‘.EI%E%Elgﬁmﬂ@%{t@guxl\_ylcd:égzg% 2.Mizuno H, fKawamoto S, Uemura K, Par'k JH, Ho'rl N, 'Okumu.ra Y, Konishi Y, fHara E. B cell
senescence promotes age-related changes in oral microbiota. Aging Cell, 2024;23(12): €14304. (T

N -
EAN=X LA corresponding author)
3.t Kawamoto S, Hara E. Crosstalk between gut microbiota and cellular senescence: a vicious cycle
leading to aging gut. Trends Cell Biol. 2024;34(8):626-635. (T corresponding author)

ﬁﬂ:ﬁ:‘:_ — I{‘ 4.Matsudaira T, Nakano S, Konishi Y, Kawamoto S, Uemura K, Kondo T, Sakurai K, Ozawa T,

Hikida T, Komine O, Yamanaka K, Fujita Y, Yamashita T, Matsumoto T, Hara E. Cellular senes-

XA20NNAF—L/BER/BIEELEL cence in white matter microglia is induced during ageing in mice and exacerbates the neuroin-
flammatory phenotype. Commun. Biol. 2023;6:665.

5.7 Kawamoto S, Uemura K, Hori N, Takayasu L, Konishi Y, Katoh K, Matsumoto T, Suzuki M,

Sakai Y, Matsudaira T, Adachi T, Ohtani N, Standley DM, Suda W, Fukuda S, tHara E. Bacterial

induction of B cell senescence promotes age-related changes in the gut microbiota. Nat. Cell Biol.
2023;25(6):865-876. (T corresponding author)
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Concurrent Professor
Shimpei Kawamoto

Our laboratory is dedicated to elucidating the detailed mechanisms by which the human microbiome influences the aging process via
the immune system. We perceive aging as a complex outcome of the tripartite interaction between the microbiome, the immune
system, and cellular senescence.

Emerging evidence suggests that age-related dysbiosis—the disruption of microbial balance—not only destabilizes immune homeosta-
sis but also promotes the accumulation of senescent cells. These cells, in turn, accelerate systemic aging by inducing chronic inflam-
mation through the Senescence-Associated Secretory Phenotype (SASP). Focusing on major symbiotic sites including the intestinal
tract, oral cavity, and skin, we employ multifaceted approaches to analyze how microbial shifts trigger immunosenescence and cellu-
lar senescence, ultimately leading to the decline of tissue func-

tion.
1.Gut Microbiota: We investigate its role as a "master regulator” A t %$4 * {\
t

Curren
that governs systemic immune balance and modulates the status

Unhealthy aging

clearance or accumulation of senescent cells. g ?
2.0ral Microbiota: We explore the pathological links through Microbiome
which the systemic dissemination of chronic inflammation trig- =,
gers cellular senescence in remote tissues and contributes to

Oral

age-related diseases. microbiota

3.Skin Microbiota: Utilizing the skin—the primary interface with ‘Elucidating mechanisms of Microbiome control through
) . . microbiota-driven aging daily lifestype
the external environment—as a model, we identify the molecu-

lar mechanisms by which symbiotic bacteria directly intervene Ourgoal
in cellular senescence. iu;\ [Extending healthy life expectancy]
By deciphering the mechanisms that control these complex -

Healthy aging

Skin
microbiota

microbiota

crosstalks, we aim to contribute to the development of novel i i )
Ultimate Goal: Extending healthy life expectancy by

interventions for extending healthy life expectancy. modulating the microbiome and the immune system.

Research Topics Selected Publications

[} Elucidating the mechanisms of B-cell senescence 1.t Kawamoto S, Horiguchi H, Torigoe D, Wakita M, Ito K, Sugawara S, Zhou X, Mikawa T, Park

induction by the gut microbiota JH, Jung BK, Okumura Y, Miyagawa H, Maruya M, Hori N, Uemura K, Sugimoto M, Matsuda M,

. ) . . L . Mochizuki N, Kondoh H, Takahashi A, Oike Y, T Hara E. Reevaluating the senolytic activity of a

® ELUCIdatmg the induction of chronic inflammation GLS1 inhibitor and an anti-PD-1 antibody: toward greater reproducibility and methodological
(inflammaging) via T-cell alteration driven by the rigor. EMBO Rep., 2026; Online ahead of print. (T corresponding author)

gut microbiota and its impact on tissue agmg 2.Mizuno H, TKawamoto S, Uemura K, Park JH, Hori N, Okumura Y, Konishi Y,  Hara E. B cell

. . X . . . senescence promotes age-related changes in oral microbiota. Aging Cell, 2024;23(12): e14304. (T
® Deciphering the mechanisms of skin aging driven .
corresponding author)

by the crosstalk between skin bacteria, the 3 tKawamoto S, Hara E. Crosstalk between gut microbiota and cellular senescence: a vicious cycle

immune system, and cellular senescence leading to aging gut. Trends Cell Biol. 2024;34(8):626-635. (T corresponding author)
4.Matsudaira T, Nakano S, Konishi Y, Kawamoto S, Uemura K, Kondo T, Sakurai K, Ozawa T,

Hikida T, Komine O, Yamanaka K, Fujita Y, Yamashita T, Matsumoto T, Hara E. Cellular senes-
ResearCh IntereStS cence in white matter microglia is induced during ageing in mice and exacerbates the neuroin-
flammatory phenotype. Commun. Biol. 2023;6:665.
Microbiome / Immune system / 5.t Kawamoto S, Uemura K, Hori N, Takayasu L, Konishi Y, Katoh K, Matsumoto T, Suzuki M,
Sakai Y, Matsudaira T, Adachi T, Ohtani N, Standley DM, Suda W, Fukuda S, T Hara E. Bacterial

induction of B cell senescence promotes age-related changes in the gut microbiota. Nat. Cell Biol.
2023;25(6):865-876. (T corresponding author)

Cellular senescence / Aging

Institute of Development, Aging and Cancer TOHOKU UNIVERSITY 17



BB Yo [l Division of Aging Science
ﬂﬂlﬂnﬂﬂﬂﬂﬁﬁnnBFﬁ / %ﬂ:ﬂﬂﬂﬂ¥ﬁ5§ Department of Aging Systems Science

* IV AT — 5 )

D S BILOARE 2R A

AR KBZLMR 2T Ihzatiid 5

Definition of the fundamental nature of aging through omics-data-driven
research andits validation through interventions that suppress aging.

ZALHIEZ D E CTEINEICH S BCTFRREZCOAFBNREHHICEDE, FLEHBEILDAEICTIBS omics-data driven
research ZEBRELCVWEET, MBEDO7Z FO—F & UTEE. BLFRRICOVTE BN TOFEEDERIERE. fEREIC
BT 2Fa EDBEBROECHNND S, NWZRLOBSFABEEARFABEZHER - REUL TCV<HRZTO>TVET, &
ERICERBDFALTCVZ 7 FO—FEULT, BRTIOTA—LA. BSUICHESHEGEEEAMRREOFHEE. ZNCEDFR
Zib. FonliEgE0mEICIRYBATVET., BTOTF—LDFEBREFHE LT APOE A L/ 707U VDOEREZSR
HTHY., ZNSEYIOE UEBIEAAZXLADER E ELGIEDRAERR ZLITIETVE D,
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1.Takasugi, M., Nonaka, Y., Takemura, K., Yoshida, Y., Stein, F., Schwarz, J.J.,
Adachi, J., Satoh, J., Ito, S., Tombline, G., Biashad, S.A., Seluanov, A., Gorbuno-
va, V., Ohtani, N. (2024) An atlas of the aging mouse proteome reveals the
features of age-related post-transcriptional dysregulation. Nat Commun 15
(1):8520

2.Takasugi, M., Ohtani, N., Takemura, K., Emmrich, S., Zakusilo, F.T., Yoshida,
Y., Kutsukake, N., Mariani, J.M., Windrem, M.S., Chandler-Militello, D., Gold-
man, S.A., Satoh, J., Ito, S., Seluanov, A., Gorbunova, V. (2023) CD44 correlates
with longevity and enhances basal ATF6 activity and ER stress resistance. Cell
Rep 42(9):113130.

3.Takasugi, M., Yoshida, Y., Nonaka, Y., Ohtani, N. (2023) Gene expressions
associated with longer lifespan and aging exhibit similarity in mammals. Nucle-
ic Acids Res. 51(14):7205-7219.

4.Takasugi, M., Firsanov, D., Tombline, G., Ning, H., Ablaeva, J., Seluanov, A.,
Gorbunova, V. (2020). Naked mole-rat very-high-molecular-mass hyaluronan
exhibits superior cytoprotective properties. Nat Commun 11(1):2376

5.Takasugi, M., Okada, R., Takahashi, A., Virya, C.D., Watanabe, S., Hara, E.
(2017). Small extracellular vesicles secreted from senescent cells promote
cancer cell proliferation through EphA2. Nat Commun 8;15729
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We aim to advance omics-data-driven research to uncover previously unrecognized fundamental aspects of aging, based on

the comprehensive evaluation of age-associated changes in gene expression. As a unique approach, we integrate within-spe-

cies age-associated gene expression changes with cross-species lifespan-associated expression patterns to infer and experimen-

tally validate the detrimental and beneficial components of age-associated changes. In parallel, as a central focus of our

research, we investigate the aging proteome and age-related dysregulation of post-transcriptional control to identify novel

mechanisms underlying aging and lifespan regulation. We have identified the accumulation of APOE and immunoglobulins as

key features of the aging proteome and are advancing studies to elucidate their underlying mechanisms and to develop strate-

gies for suppressing aging.

Research Topics Selected Publications

Distinction between detrimental and adaptive
aspects of aging-associated changes based on
Cross-species comparative approaches.
Mechanistic and functional analysis of age-relat-
ed dysregulation of post-transcriptional control,
with a focus on proteome-level alterations.
Mechanistic and functional analysis of age-associ-
ated accumulation of APOE and immunoglobu-
lins as key features of the aging proteome.
Identification of novel mechanisms of aging and
lifespan regulation through large-scale omics
data analyses.

Evaluation and development of interventions to
extend healthspan and maximum lifespan in
mammalian models.

1.Takasugi, M., Nonaka, Y., Takemura, K., Yoshida, Y., Stein, F., Schwarz, J.]J.,
Adachi, J., Satoh, J., Ito, S., Tombline, G., Biashad, S.A., Seluanov, A., Gorbuno-
va, V., Ohtani, N. (2024) An atlas of the aging mouse proteome reveals the
features of age-related post-transcriptional dysregulation. Nat Commun 15
(1):8520

2.Takasugi, M., Ohtani, N., Takemura, K., Emmrich, S., Zakusilo, F.T., Yoshida,
Y., Kutsukake, N., Mariani, J.M., Windrem, M.S., Chandler-Militello, D., Gold-
man, S.A., Satoh, J., Ito, S., Seluanov, A., Gorbunova, V. (2023) CD44 correlates
with longevity and enhances basal ATF6 activity and ER stress resistance. Cell
Rep 42(9):113130.

3.Takasugi, M., Yoshida, Y., Nonaka, Y., Ohtani, N. (2023) Gene expressions
associated with longer lifespan and aging exhibit similarity in mammals. Nucle-
ic Acids Res. 51(14):7205-7219.

4.Takasugi, M., Firsanov, D., Tombline, G., Ning, H., Ablaeva, J., Seluanov, A.,
Gorbunova, V. (2020). Naked mole-rat very-high-molecular-mass hyaluronan
exhibits superior cytoprotective properties. Nat Commun 11(1):2376

5.Takasugi, M., Okada, R., Takahashi, A., Virya, C.D., Watanabe, S., Hara, E.
(2017). Small extracellular vesicles secreted from senescent cells promote

Research Interests

Aging ./ multi-omics analysis /
and lifespan regulation

cancer cell proliferation through EphA2. Nat Commun 8;15729
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The Department of In Silico Analysis focuses on
understanding biological systems through the computational analysis of
biological information, represented by genomic sequences.

o

MERDEYMZ (FERIDFRZZEL. EAEABRIBZNEL T IRNEDZER- TLUIL. 5 2AMERERZ RDEUS [FEYF DEE
Bk T L ERE VI NV EDEAD2HRERIFRDIBN (K1) (SR EYRFREKREDUDDOHIETAIZF £
T/ LTRRSNDEY DRETHBERPOEY / LA LICHBDELFHENSSVFIBSNTLZNEVDIER CETCFHRIRSE) RE.
—BRIICEZEASNBH IR, AN DEARBERBERNFICABERNTLOIELTVE T, Z DR, AR L IEHRZFENT
IBET AV RT LAD—RREB(SBDTENHRDTREMENETETLIERT,

F—IMBEZ B LFBEAARVETIN T—INBINIBRZFEZDMNEFKECEOTEETT L FIC Eon< B
BRTHEPALIBURVEBERBERERVNREE A FIZ IR ZNZENDELCFORRET —IH S E CETHHHARIER
EVWSIEEN DT T IR RASER TR DFIRE DERBFREZR WV TVEUCH AEEREICE DD NXUEDEED
REVWBERCBEENBIET . € TR RINICERD BN ZT O CHRIREZEM N ZHICHF L. EREMD ZIRICIRL

CETAHDT -9 DR BZRVCZRITTHRIRE 1,800
muGenBank ~+-PDB
BRREZZEL. COEBENERBRICHNTELGTD e 200000
£ 1,400
BEEEEE FF<ERLTL BT EERLELR (B z —
2) E 1,000 é
’ “g;- 800 100,000 g
DRI HADIFRE CIIESBRE VI NV D L
BRICHITBFLVEREMZ ZBEL T LaiEHRZ & 40 50000
N —\ s— 200
EFICENTT D7 IV IR LDHERAEFHKZITO>CLETD, , ,
Year
1
FRFART—F SEWR
® ST ELEY=Z 1.PNPO-PLP axis senses prolonged hypoxia in macrophages by regulating lyso-
® <ILFA =TT somal activity Nature Metabolism, 2024

Sekine H*, Takeda H*, Takeda N, --- Kinoshita K, Motohashi H
2.Genetic architecture of alcohol consumption identified by a genotype-stratified
GWAS and impact on esophageal cancer risk in Japanese people Science
Advances, 2024
RAF—I—FK Koyanagi YN, Nakatochi M, --- Kinoshita K, Matsuo K
3.Simulating metabolic pathways to enhance interpretations of metabolome
INAFTAVITFRITATR/ T ) LERE genome-wide association studies Scientific Reports, 2025 / Kodate S, Sato M,
“ - <0 [y .-+ Kinoshita K
AT IMO—LBHT/ 5 >IN BREHH 4.Association of circulating metabolites and polygenic risk score with incident
type 2 diabetes: a prospective community-based cohort study Cardiovascular
Diabetology, 2025
Takase M, Nakaya N, --- Kinoshita K, Yamamoto M
5.Deep learning-based histopathological assessment of tubulo-interstitial injury
in chronic kidney diseases Communications Medicine, 2025
Suzuki N, Kojima K, -+ Kinoshita K, Shido K

® 5/ LAJh— MR

20



https://www.sb.ecei.tohoku.ac.jp/

https://www.sb.ecei.tohoku.ac.jp/index-en.html

Bi% (=)
AT B

Concurrent Professor
Kengo Kinoshita

It is a well-known fact that traditional biology has tried to enumerate as many biological phenomena as possible, resulting to
thicker and thicker textbooks. Although the increase of biological information is quite useful to improve our understanding of
biological systems, the increase of information makes it quite difficult to deduce useful information from raw experimental
data. In other words, better data analyses are needed to lead us to a better understanding of biological systems. These consid-

erations help us to develop new algorithms and to apply them to analyze large-scale data in this “big bang” era of biological

information.
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Research Topics Selected Publications
@ computational biology 1.PNPO-PLP axis senses prolonged hypoxia in macrophages by regulating lyso-

somal activity Nature Metabolism, 2024

Sekine H*, Takeda H* Takeda N, ‘- Kinoshita K, Motohashi H

® genome cohort study 2.Genetic architecture of alcohol consumption identified by a genotype-stratified
GWAS and impact on esophageal cancer risk in Japanese people Science

Advances, 2024
Research Interests Koyanagi YN, Nakatochi M, --- Kinoshita K, Matsuo K

3.Simulating metabolic pathways to enhance interpretations of metabolome
Inhibitory receptor, immune checkpoint, genome-wide association studies Scientific Reports, 2025 / Kodate S, Sato M,
.-+ Kinoshita K
4.Association of circulating metabolites and polygenic risk score with incident
Alzheimer’ s disease type 2 diabetes: a prospective community-based cohort study Cardiovascular
Diabetology, 2025
Takase M, Nakaya N, --- Kinoshita K, Yamamoto M
5.Deep learning-based histopathological assessment of tubulo-interstitial injury
in chronic kidney diseases Communications Medicine, 2025
Suzuki N, Kojima K, --- Kinoshita K, Shido K

@ multi-omics analyses

cancer immunotherapy, autoimmune disease,
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The Origin of Genomic Instability and
its Relevance to Cancer and Aging

=B DEICIEH37IEDHIIN B ETH NS TEDREIRHN D HZRIRLUCTEIZHDTT . D121 DDHERIIC(E.
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1.Nagai M et al. Deficiency of CHAMPI, a gene related to intellectual disability,
causes impaired neuronal development and a mild behavioral phenotype. Brain
Commun (2022) 4, fcac220.

2.Fujita H et al. CHAMP1-POGZ counteracts the inhibitory effect of 53BP1 on
homologous recombination and affects PARP inhibitor resistance. Oncogene
(2022) 41, 2706-2718.

3.Iemura K et al. Chromosome oscillation promotes Aurora A-dependent Hecl
phosphorylation and mitotic fidelity. J Cell Biol (2021) 220, €202006116.

4.Jemura, K et al. Chromokinesin Kid and kinetochore kinesin CENP-E differen-
tially support chromosome congression without end-on attachment to microtu-
bules. Nat Commun (2015) 6, 6447.

5.Itoh, G et al. CAMP (C130rf8, ZNF828) is a novel regulator of kinetochore-mi-
crotubule attachment. EMBO J (2011) 30, 130-144.
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Kozo Tanaka ‘ Kenji lemura Ren Jiayi

Assistant Professor Assistant Professor

Our body comprises around thirty-seven trillion cells, all of which originate from a single fertilized egg. Each cell faithfully
inherits genetic information through the cooperation of a number of elaborate mechanisms. By contrast, most cancer cells
exhibit chromosomal abnormalities and genetic mutations caused by genomic instability, whereby the mechanisms ensuring
the faithful transmission of genetic information are impaired. Genomic instability has also been observed in Alzheimer's disease
and aging, although the underlying mechanisms are not fully understood. We are investigating how genomic instability occurs
and its relationship with cancer and aging. Our aim is to develop a strategy to prevent disease by increasing genome stability
and to develop cancer therapies by targeting genomic instability.

We are investigating the molecular mechanisms of chromosome segregation in human cells. We are also studying how disrup-
tion to these mechanisms causes the chromosomal instability observed in many cancers. Additionally, we intend to address the

relationship between chromosomal instability and

Live cell imaging of mitosis .

2000

Chromosome Kinetochore, Microtubule
Detection of aneuploidy by FISH

aging. We discovered CHAMP1, a molecule

involved in chromosome segregation, and it has

recently been found to be related to intellectual

disability. Consequently, we are studying the role

of CHAMP1 in neuronal development. We address e

Microtubule
these questions at all levels, from the molecular to .

the organismal, using cultured cells and mice, as

well as a variety of techniques, including live cell
. . X . . . Defective kinetochore-
imaging, biochemical analysis, and genomic and microtubule attachment

epigenomic analyses. Subcutaneous tumor transplantation

Figure: Research topics in Dept. Molecular Oncology
We study how the genomic instability seen in cancer and aging arises
by observing the process of chromosome segregation in cell division.

Research Topics Selected Publications

® Causes of chromosomal instability in cancer cells 1.Nagai M et al. Deficiency of CHAMP1, a gene related to intellectual disability,

® Chromosomal instability associated with aging causes impaired neuronal development and a mild behavioral phenotype. Brain
® Functional analysis of CHAMP1, a molecule Commun (2022) 4, fcac220.
related to intellectual disability 2.Fujita H et al. CHAMP1-POGZ counteracts the inhibitory effect of 53BP1 on

homologous recombination and affects PARP inhibitor resistance. Oncogene
(2022) 41, 2706-2718.
3.Jemura K et al. Chromosome oscillation promotes Aurora A-dependent Hecl
phosphorylation and mitotic fidelity. J Cell Biol (2021) 220, e202006116.
4.Jemura, K et al. Chromokinesin Kid and kinetochore kinesin CENP-E differen-

Research Interests tially support chromosome congression without end-on attachment to microtu-
bules. Nat Commun (2015) 6, 6447.

5.Itoh, G et al. CAMP (C13orf8, ZNF828) is a novel regulator of kinetochore-mi-
crotubule attachment. EMBO J (2011) 30, 130-144.

® Relationship of chromosomal instability with
cancer and aging

® Development of cancer therapies targeting
chromosomal instability

cancer / aging ./ chromosomal instability /

genomic instability / chromosome segregation
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Division of Cancer Science
Department of Cancer Biology
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We conduct research primarily focused on the functional analysis of BRCAI,
a gene product responsible for hereditary breast and ovarian cancer (HBOC) syndrome.

o
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activated C kinase 1 (RACK1)ZEZELMol Cell 2014, Oncogene 2019). TNSDH AERDZEEH CDMAHITERE
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1.Yoshino Y, Fang Z, Chiba N. The centrosome: a critical hub for cell cycle regulation. Trends
in Cell Biology, 34(6):437-439, 2024

2.Motonari T, Yoshino Y, Haruta M, Endo S, Sasaki S, Miyashita M, Tada H, Watanabe G,
Kaneko T, Ishida T, Chiba N. Evaluating homologous recombination activity in tissues to
predict the risk of hereditary breast and ovarian cancer and olaparib sensitivity. Scientific
Reports, 14: 7519, 2024

3.Yoshino Y, Ogoh H, Iichi Y, Sasaki T, Yoshida T, Ichimura S, Nakayama M, Wu X, Fujita H,
Kikuchi M, Fang Z, Li X, Abe T, Futakuchi M, Nakamura Y, Watanabe T, and Chiba N.
Knockout of Brcal-interacting factor Olal in female mice induces tumors with estrogen
suppressible centrosome amplification. BBA - Molecular Basis of Disease, 1870 (5):167138,
2024

4.Fang Z, Li X, Yoshino Y, Suzuki M, Qi H, Murooka H, Katakai R, Shirota M, Pham T A M,
Matsuzawa A, Otsuka K, Ishioka C, Mori T, and Chiba N. Aurora A polyubiquitinates the
BRCAl-interacting protein OLA1 to promote centrosome maturation. Cell Reports, 42:
112850, 2023

5.Qi H, Kikuchi M, Yoshino Y, Fang Z, Ohashi K, Gotoh T, Ideta R, Ui A, Endo S, Otsuka K,
Shindo N, Gonda K, Ishioka C, Miki Y, Iwabuchi T, and Chiba N. BRCA1 transports the
DNA damage signal for CDDP-induced centrosome amplification through the centrosomal
Aurora A. Cancer Science, 113(12):4230-4243, 2022
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Natsuko Chiba Yuki Yoshino Zhenzhou Fang

Hereditary breast and ovarian cancer (HBOC) is a hereditary cancer syndrome in which germline mutations in BRCA1 and
BRCA2 increase the risk of developing breast, ovarian, pancreatic, and prostate cancers. BRCA1 is involved in a wide range of
cellular processes; however, our research has particularly focused on its roles in centrosome regulation and homologous recom-
bination repair (Figure 1).

We have identified Obg-like ATPase 1 (OLA1) and Receptor for Activated C Kinase 1 (RACK1) as BRCAl-interacting proteins
(Mol Cell 2014; Oncogene 2019), and demonstrated that cancer-associated mutations in these proteins lead to abnormalities in
centrosome regulation. Furthermore, we revealed a novel tumor-suppressive function of BRCA1, whereby, following DNA
damage, it transmits nuclear DNA damage signals to the centrosome, resulting in an increase in centrosome number (Cancer
Sci 2022). We also showed that Aurora A, a mitotic kinase, ubiquitinates OLA1 to promote centrosome maturation (Cell Rep
2023). Based on these findings, we are currently aiming to develop cancer therapies targeting the centrosome.

In addition, we developed a novel
( Cell division

Dysfunction of BRCA1 causes Cancer

method to assess homologous recombi- G di guide RNA+= Cas9
5 - DNA damage = target locus
nation activity, termed the Assay for ya Repaired DNA ) 5 LL{ )
Chromosome | —_ genomic DNA é
A\" 3 Ao = T, 3 E

DNA double-strand break

Site-specific HR Activity (ASHRA) (Sci

~/
Rep 2019) (Figure 2). Using this iz VA e s Doubl _st@db K (DSB)
0 » w %@ genomic DNA s T""'L
1

approach, we have elucidated mecha- ) ‘_glmme | - o é/:_r
nisms of resistance to PARP inhibitors t@‘pfgr Loss or gain of e ome Marker sequence
mediated by the transcriptional regulato- O%%O \1 ‘/ ”°"‘°'°9°“5(Hr§)°°mbi"a‘i°”@

ry function of BRCA1, and we are now r h, 4 i genomic DNA ——————
working toward applying this method to  \ © 0 / Fusion gene s PCR PrOGUCTS
the diagnosis of HBOC. Figure 1 : Dysfunction of BRCA1 causes cancer Figure 2 : Schematic of ASHRA

Research Topics Selected Publications

@ Elucidation of the functions of BRCA1, a causative gene 1.Yoshino Y, Fang Z, Chiba N. The centrosome: a critical hub for cell cycle regulation. Trends
product of hereditary breast and ovarian cancer (HBOC) in Cell Biology, 34(6):437-439, 2024
syndrome. 2.Motonari T, Yoshino Y, Haruta M, Endo S, Sasaki S, Miyashita M, Tada H, Watanabe G,
@ Investigation of centrosome regulation mediated by the Kaneko T, Ishida T, Chiba N. Evaluating homologous recombination activity in tissues to
E3 ubiquitin ligase activity of Aurora A. predict the risk of hereditary breast and ovarian cancer and olaparib sensitivity. Scientific

. . . Reports, 14: 7519, 2024
@ Elucidation of the DNA damage response mechanisms 3 yoing v, Ogoh H, Tichi Y, Sasaki T, Yoshida T, Ichimura S, Nakayama M, Wu X, Fujita H,

at the centrosome. Kikuchi M, Fang Z, Li X, Abe T, Futakuchi M, Nakamura Y, Watanabe T, and Chiba N.
® Development of diagnostic methods for HBOC based on Knockout of Brcal-interacting factor Olal in female mice induces tumors with estrogen
the assessment of homologous recombination repair suppressible centrosome amplification. BBA - Molecular Basis of Disease, 1870 (5):167138,
capacity. 2024
® Elucidation of resistance mechanisms to PARP inhibitors 4.Fang Z, Li X, Yoshino Y, Suzuki M, Qi H, Murooka H, Katakai R, Shirota M, Pham T A M,
mediated by the transcriptional regulatory functions of Matsuzawa A, Otsuka K, Ishioka C, Mori T, and Chiba N. Aurora A polyubiquitinates the
BRCA1. BRCAl-interacting protein OLA1 to promote centrosome maturation. Cell Reports, 42:

112850, 2023
5.Qi H, Kikuchi M, Yoshino Y, Fang Z, Ohashi K, Gotoh T, Ideta R, Ui A, Endo S, Otsuka K,
Research Interests Shindo N, Gonda K, Ishioka C, Miki Y, Iwabuchi T, and Chiba N. BRCAI transports the
HBOC . BRCA1 / Centrosome /
Homologous recombination, / PARP inhibitor
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Focusing on basic research on lung cancer and

lung transplantation as both medical treatment and research
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SyhOE R BIERER. R —&ELIET VN t N ARSI T2 S S RS RICKBEETEA. Ml T 9B Z R W e R B
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O B PHES M IFEINSSEED D) FEYZE- 1.Hirama T, Nagao M, Okada Y. Pre-Transplant Infection Screening and Vaccination During Prolonged Waiting
Periods for Lung Transplantation in Donor-Limited Asia-Pacific Settings. Respirology. 2026 Mar;31(3):232-5.

. A ko T oD
REFHIR doi:10.1002/resp.70226 PubMed PMID: 41693109; PubMed Central PMCID: PMC12963693.
® [HREFICEED DR 2.0nodera K, Notsuda H, Kumata S, Watanabe T, Watanabe Y, Suzuki T, Hirama T, Oishi H, Okada Y. PD-L1
B er i — e expression correlates with the oncological severity and prognosis of early-stage lung cancer. Surg Today. 2025
® [EM-FERIERMESCRID ST Nov;55(11):1635-1643. doi: 10.1007/s00595-025-03070-6. Epub 2025 Jun 4. PMID: 40464925; PMCID:
© ek =18 IHBIERINICEID BT PMC12534232
© BIETAR/ N\ 4 N\ THiDREH 3.Suzuki T, Watanabe T, Tomiyama F, Ito T, Okada Y. Transplantation of Bioengineered Lung Using Decellular-

ized Mouse Lungs and Primary Human Endothelial Cells. J Vis Exp. 2025 Mar 28;(217). doi: 10.3791/67565.

ﬁﬂ:g!z:‘:_ — |<‘ PMID: 40228017.
4.0ishi H, Onodera K, Notsuda H, Watanabe T, Watanabe Y, Suzuki T, Niikawa H, Togo T, Kumata S, Okada

< J & Y. Postoperative Lung Function after Robotic- versus Video-Assisted Thoracoscopic Lobectomy for Lung
iR BRIHORE Cancer: A Propensity Score-Matched Study. Ann Thorac Cardiovasc Surg. 2025;31(1):25-00123. doi:
DA —5 — XA NGE,/ 10.5761/atcs.0a.25-00123. PMID: 41407370; PMCID: PMC12714413.

. 5.Hayasaka K, Notsuda H, Onodera K, Watanabe T, Watanabe Y, Suzuki T, Hirama T, Oishi H, Niikawa H,
INAZ ALK Okada Y. Prognostic value of perioperative changes in the prognostic nutritional index in patients with surgi-

cally resected non-small cell lung cancer. Surg Today. 2024 Sep;54(9):1031-1040. doi:
10.1007/500595-024-02847-5. Epub 2024 May 3. PMID: 38700587; PMCID: PMC11341629.
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Professor Associate Professor

Yoshinori Okada Junichi Funahashi

The Department of Thoracic Surgery operates as a field of the IDAC and as a department of Tohoku University Hospital, Department of Pulmonary
Surgery.

The main themes of our research are related to lung cancer and lung transplantation. In addition to clinical research aimed at improving surgical
outcomes, with the cooperation of many basic and clinical research fields, we are developing molecular biological and pathological research on lung
cancer and intractable respiratory diseases, research related to lung preservation, research related to ischemia and reperfusion lung injury, and
research related to acute and chronic rejection after lung transplantation. Immunology, in particular, is a field that spans cancer research and organ
transplantation research, and is the main research theme of our department. We are also conducting basic research on cell therapy for various lung
diseases with a view to early clinical application. In addition, we are also focusing on research related to the regeneration of lung tissue, the
creation of lungs from stem cells, and research on aging medicine, which is the mission of our institute, 1i.e., how changes in lung tissue associated
with aging affect various diseases and pathological conditions.

As a department, we focus on chest diseases such as lung, mediastinum, and chest wall that require surgical treatment. Major target diseases
include lung cancer, metastatic lung tumors, mediastinal tumors, chest wall tumors, pneumothorax, malignant mesothelioma of the pleura, and
end-stage chronic progressive lung diseases (lung transplantation). Tohoku University Hospital is one of 11 lung transplant centers in Japan and
the only lung transplant center in Tohoku and Hokkaido. 160 lung transplants (144 brain-dead lung transplants and 16 living lung transplants)
have been performed by December 2022 since the first brain-dead lung transplant in Japan in 2000. The 5-year survival rate after lung
transplantation is approximately 75%, which is better than the rate in the international registry (5-year survival rate of approximately 55%).

i s s P
An anastomosis of a rodent’s left single A gene transfection with plasmid. The red singnals An examination of a pig’s
lung transplantation. PA anastomosis are nuclear and the green ones are plasmid vector prolonged lung preserva-
was performed with a 9-0 monofilament in cells. After gene transfection, the cells are tion using an ex-vivo lung
needle and thread. sorted out using a FACE cell sorter. perfusion.

Research Topics Selected Publications

® Molecular biological and pathological research  1.Hirama T, Nagao M, Okada Y. Pre-Transplant Infection Screening and Vaccination During Prolonged Wait-
on lun g cancer an d intractable res P irato ry ing Periods for Lung Transplantation in Donor-Limited Asia-Pacific Settings. Respirology. 2026 Mar;31
(3):232-5. doi:10.1002/resp.70226 PubMed PMID: 41693109; PubMed Central PMCID: PMC12963693.

diseases. . 2.0nodera K, Notsuda H, Kumata S, Watanabe T, Watanabe Y, Suzuki T, Hirama T, Oishi H, Okada Y. PD-L1
@ Research related to lung preserVat'On- expression correlates with the oncological severity and prognosis of early-stage lung cancer. Surg Today.
® Research related to ischemia and reperfusion 2025 Nov;55(11):1635-1643. doi: 10.1007/500595-025-03070-6. Epub 2025 Jun 4. PMID: 40464925; PMCID:
ung injury. sP Mckl Tt b Okad I f d I
: : 3.Suzuki T, Watanabe T, Tomiyama F, Ito T, Okada Y. Transplantation of Bioengineered Lung Using Decellu-
o Research related to aCUte_ and chronic rejec- larized Mouse Lungs and Primary Human Endothelial Cells. J Vis Exp. 2025 Mar 28;(217). doi:
tion after lung transplantation. 10.3791/67565. PMID: 40228017.

[ ) Development of implantable bioartificial lungs. 4.0ishi H, Onodera K, Notsuda H, Watanabe T, Watanabe Y, Suzuki T, Niikkawa H, Togo T, Kumata S, Okada

Y. Postoperative Lung Function after Robotic- versus Video-Assisted Thoracoscopic Lobectomy for Lung

Research |nterests Cancer: A Propensity Score-Matched Study. Ann Thorac Cardiovasc Surg. 2025;31(1):25-00123. doi:
10.5761/atcs.0a.25-00123. PMID: 41407370; PMCID: PMC12714413.

Transplant immunity / transplant lu ng preservation 5.Hayasaka K, Notsuda H, Onodera K, Watanabe T, Watanabe Y, Suzuki T, Hirama T, Oishi H, Niikawa H,

Okada Y. Prognostic value of perioperative changes in the prognostic nutritional index in patients with

CLI,IStOI’-T].IZ-ed treatment of lung cancer / surgically resected non-small cell lung cancer. Surg Today. 2024 Sep;54(9):1031-1040. doi:
bioartificial lungs 10.1007/500595-024-02847-5. Epub 2024 May 3. PMID: 38700587; PMCID: PMC11341629.
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We work on a wide range of brain science studies for the purpose of
social technology studies, where we can apply these findings to the field of

education and welfare.

o

EFENAFRCIE S DRERE A X — T EAT.

SRAIFHRRI, DI B2 IR E DAHZ SHBRAE LTI R 2 5 72

ERL BRINEPHRA BEGHREETZX > TV D5 EE DR AIKEZHR - B LT 2 DFIEZRFELE T CNFETIT,
BREOEEBN — VI PEH-FHEZAVCRAL— IS — AZAVCRAN — Z VT ORFEL M RRRZETOCEE
UTzo SRABR R Z DR RD'S KB DRIERATEF (PFC) DIEENFEIR (D —F 27 XEU—) PRITHEBEEITEEN TV DHEEE (RFRDET
B- PEPERRE. (THDOBROHEFIREDESR LR DAL 2 LS B ITNEZRELE T RE-ERZNREUCDDFER
AT FPEENRCHETZEREREL. BUBNATOT SLAPIE T VRICE DV IHBBRZRE T DD AIETHE
BOEEL LRS- MRS HRZ HEFEDF AEERUCLBNBMRZRELCVE I LDT I—T 1 VIR T &

DRAHEREA A — IV T E AT ZBREL T,

NS — N S LN N Ultra-Small NIR t NIRs H H ing during C icati
BADEE T4 B8t BRI E DL ra-Sma s systems ,S yper scanmng uring Communication

ZERCEEINOFIH EDIH DERIATT
& ZORMZEEFDODTINAT 1R
iR ZRFEL CWVE T, Ko EFD
REBRE TR CHAENA VI STV
VD EHMOBEER- RIS Z8E5 N
([CU OS2 —YayPHERZEBET
DEAMTPREDT YA VICRIFDHRE
T2TVEFET,

© SkEDFRAMERENRS - @ L

O N\R - EFEEFHDOFRAERED &

® (CT W'ERAFECSR DTE

O EBRIZ2r—Y3avaEZADEE
® _a1-0-X~b74V7

HRF—O—F

HBINESRTRNETRARE NA N—RF v =0T
SHNTA JR— b

‘- A
Em
AN -
B - L

1EORAR WTC)
B

\m’nlmum

thickness13mm 05
weight 30g ~HERE  HERS
—Web&EE  WebZ#

e

&

o

2 o N HENERCOXEREN /

" \ HRICHM / B

E \ a3

3 \ B

oo |\ E

& \ ~ 2

i :
s
5
o

WebxSEFF ERABBF&—
N = 2!

10
A ()

IEHTNDIEENA IN—2F v Z VT IC K BWEREE

1.Buffering effects of amusement and awe on stress responses: Behavioral, physiological, and

neural response. Tsujimoto M, Matsuzaki Y, Yamaya N, Saito T, Kawashima Ryuta. Neuro-
image, 324, 121624, 2025

2.The polygenic risk score for Parkinson’ s Disease is associated with becoming a medical
doctor or dentist. Takeuchi H, Kawashima R. Genes, 16(4), 384, 2025

3.Interventions for expectant and new parents designed to prevent child abuse and neglect in
at-risk families: Systematic review and meta-analysis. Tamon H, Sudo M, Yoshitsugu Hm
Maruyama N, Ogawa K, Takehara K, Tachibana Y, Kawashima R. Child Abuse and Neglect,
160, 107154, 2025

4.Predicting conversational satisfaction of face-to-face conversation through interpersonal
similarity in resting-state functional connectivity. Ikeda S, Jeong H, Sasaki Y, Sakaki K,
Yamazaki S, Nozawa T, Kawashima R. Scientific Reports, 14(1), 6015, 2024

5.Preventive effect of one-session brief focused attention meditation on state fatigue: Resting
state functional magnetic resonance imaging study. Yamaya N, Hashimoto T, Ikeda S,
Brilliant TD, Tsujimoto M, Nakagawa S, Kawashima R. Neuroimage, 297, 120709. 2024
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Professor Assistant Professor

Ryuta Kawashima Shoki Ogata

The Department of Functional Brain Imaging is made-up of researchers from a variety of backgrounds including medicine,
science, life sciences, engineering, pharmacy, linguistics, pedagogy, and the arts. We work on a wide range of brain science
studies, from basic brain research for the purpose of social technology studies, where we can apply these findings to the field
of education and welfare. Mainly, we focus on functional brain imaging and social technology. In functional brain imaging
research, our interest is the “human mind” where we elucidate the neural underpinnings of cognitive functions, such as percep-
tion, memory, motor,

linguistic and emotional processes, to reveal the mechanism of the mind that survives the complicated.
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Research Topics Selected Publications

® Functional mapping of higher cognitive functions 1.Buffering effects of amusement and awe on stress responses: Behavioral, physiological, and

of humans.

@® Neuroimaging study for brain plasticity in per-
forming cognitive intervention in humans.

® Decoding of higher cognitive activities of humans.

® Neuroimaging study for analyzing the correlation
between brain and genome in humans.

® Analysis of temporospatial pattern of human
brain activity by non-invasive brain measure-
ments.

Research Interests

Cognitive intervention for elders /
Cognitive stimulation for children and adolescents ./
Hyper-scanning / Neuro marketing

neural response. Tsujimoto M, Matsuzaki Y, Yamaya N, Saito T, Kawashima Ryuta. Neuro-
image, 324, 121624, 2025

2.The polygenic risk score for Parkinson’ s Disease is associated with becoming a medical
doctor or dentist. Takeuchi H, Kawashima R. Genes, 16(4), 384, 2025

3.Interventions for expectant and new parents designed to prevent child abuse and neglect in
at-risk families: Systematic review and meta-analysis. Tamon H, Sudo M, Yoshitsugu Hm
Maruyama N, Ogawa K, Takehara K, Tachibana Y, Kawashima R. Child Abuse and Neglect,
160, 107154, 2025

4.Predicting conversational satisfaction of face-to-face conversation through interpersonal
similarity in resting-state functional connectivity. Ikeda S, Jeong H, Sasaki Y, Sakaki K,
Yamazaki S, Nozawa T, Kawashima R. Scientific Reports, 14(1), 6015, 2024

5.Preventive effect of one-session brief focused attention meditation on state fatigue: Resting
state functional magnetic resonance imaging study. Yamaya N, Hashimoto T, Ikeda S,
Brilliant TD, Tsujimoto M, Nakagawa S, Kawashima R. Neuroimage, 297, 120709. 2024
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Know your brain. Make the world better.
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1.Révész A, Jeong H, Suzuki S, Cui H, Matsuura S, Saito K, Sugiura M. The neural correlates of
mid- and end-clause silent pauses in L1 and L2 speech. Bilingualism (Camb Engl). 2026. First
View:1-12. doi:10.1017/S1366728926101011.

2.Chen Y, Takahashi K, Tanabe-Ishibashi A, Miura N, Sugiura M. Neural Evaluation of Educa-
tional Videos: Potential Disadvantage of Combining Hazard-Mechanism Explanation and
Evacuation Instruction Messages. ] Disaster Res. 2026;21(1):33-45. doi:10.20965/j-
dr.2026.p0033.

3.0gata S, Hanawa S, Nozawa T, Nouchi R, Yokoyama R, Thyreau B, Kotozaki Y, Araki T,
Kawashima R, Sugiura M. The leftmost digit change induces a decrease in brain activity
related to visuospatial processing: An fMRI study of the price-ending effect. Biol Psychol.
2025;197:109030. doi:10.1016/j.biopsycho.2025.109030.

4.Hanawa S, Nozawa T, Nouchi R, Yokoyama R, Thyreau B, Kotozaki Y, Araki T, Kawashima
R, Sugiura M. The neural basis of coping strategies for boredom and their association with
creativity. Think Skills Creat. 2025;57:101794. doi:10.1016/j.tsc.2025.101794.

5.Hamamoto Y, Oba K, Ishibashi R, Ding Y, Nouchi R, Sugiura M. Reduced body-image distur-
bance by body-image interventions is associated with neural-response changes in visual and
social processing regions: A preliminary study. Front Psychiatry. 2024;15:1337776.
doi:10.3389/fpsyt.2024.1337776.
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Professor
Motoaki Sugiura

Concurrent Associate Professor Concurrent Assistant Professor

Takumi Uchihara Chunlin Liu

The Department of Human Brain Science was established to reveal the neural mechanisms underlying the ‘human’ mind and

behavior. To accomplish this, we utilize functional neuroimaging as well as physical and behavioral measurements. We strive

for a brain science that is considered a ‘hub’ , connecting different fields of basic and application sciences that address human

nature. Ultimately, we want to propose new ways where our lives as an aging society can be more ‘human’ from a neuroscien-

tific perspective.

A)Students examining images and results from an MRI
experiment. B) A volunteer subject is throughly guided in the
scanner room. C)Regions of the brain the are activated during
self-recognition in the mirror.

Research Topics Selected Publications

® The Self in the Brain

® Where value comes from?

® Language and communication

@ Disaster and the power to live

@ Human brain science for the future

Research Interests

Cognitive Neuroscience ./ fMRI @ fMRI
(Functional Magnetic Resonance Imaging)
Self / Society » Communication

1.Révész A, Jeong H, Suzuki S, Cui H, Matsuura S, Saito K, Sugiura M. The neural correlates of
mid- and end-clause silent pauses in L1 and L2 speech. Bilingualism (Camb Engl). 2026. First
View:1-12. doi:10.1017/S1366728926101011.

2.Chen Y, Takahashi K, Tanabe-Ishibashi A, Miura N, Sugiura M. Neural Evaluation of Educa-
tional Videos: Potential Disadvantage of Combining Hazard-Mechanism Explanation and
Evacuation Instruction Messages. J Disaster Res. 2026;21(1):33-45. doi:10.20965/j-
dr.2026.p0033.

3.0gata S, Hanawa S, Nozawa T, Nouchi R, Yokoyama R, Thyreau B, Kotozaki Y, Araki T,
Kawashima R, Sugiura M. The leftmost digit change induces a decrease in brain activity
related to visuospatial processing: An fMRI study of the price-ending effect. Biol Psychol.
2025;197:109030. doi:10.1016/j.biopsycho.2025.109030.

4 Hanawa S, Nozawa T, Nouchi R, Yokoyama R, Thyreau B, Kotozaki Y, Araki T, Kawashima
R, Sugiura M. The neural basis of coping strategies for boredom and their association with
creativity. Think Skills Creat. 2025;57:101794. doi:10.1016/j.tsc.2025.101794.

5.Hamamoto Y, Oba K, Ishibashi R, Ding Y, Nouchi R, Sugiura M. Reduced body-image distur-
bance by body-image interventions is associated with neural-response changes in visual and
social processing regions: A preliminary study. Front Psychiatry. 2024;15:1337776.
doi:10.3389/fpsyt.2024.1337776.
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Department of Nuclear Medicine and Radiology
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Standing at the forefront of neuroscience and geriatric medicine,
we conduct comprehensive research and clinical practice focused on dementia
and diseases specific to the elderly.
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Alzheimer’ s disease / Mild cognitive impairment
Frailty ./ Polypharmacy ./ Brain sciences.
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1.Nakase T, Takano Y, Nomura S, Baek HW, Takayama S, Ono R, Abe M, Ishii T, Tatewaki Y,
Taki Y. Association of symptoms of neuropsychological long COVID with imaging and
plasma biomarkers. ] Neurol Sci. 2026 Apr 15;483:125808. doi: 10.1016/j.jns.2026.125808.

2.Nakase T, Tatewaki Y, Takano Y, Nomura S, Baek HW, Taki Y. Blood Biomarkers Reflect
Dementia Symptoms and Are Influenced by Cerebrovascular Lesions. Int ] Mol Sci. 2025 Mar
5;26(5):2325. doi: 10.3390/ijms26052325.

3.Soga K, Takahashi M, Uno A, Sinada T, Oba K, Kawashima K, Tatewaki Y, Nakase T, Taki
Y. Circuit training intervention for cognitive function, gut microbiota, and aging control:
study protocol for a longitudinal, open-label randomized controlled trial. Trials. 2025 Mar
18;26(1):94. doi: 10.1186/513063-025-08807-9.

4.Zhang Y, Tatewaki Y, Nakase T, Liu Y, Tomita N, Thyreau B, Zheng H, Muranaka M,
Takano Y, Nagasaka T, Taki Y. Impact of hs-CRP concentration on brain structure alter-
ations and cognitive trajectory in Alzheimer’ s disease. Front Aging Neurosci. 2023 Aug
1;15:1227325. doi: 10.3389/fnagi.2023.1227325. eCollection 2023.

5.Nakase T, Tatewaki Y, Thyreau B, Odagiri H, Tomita N, Yamamoto S, Takano Y, Muranaka
M, Taki Y. Impact of atrial fibrillation on the cognitive decline in Alzheimer’ s disease.
Alzheimers Res Ther. 2023 Jan 13;15(1):15. doi: 10.1186/s13195-023-01165-1.
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At the Memory Clinic of Tohoku University Hospital, we provide comprehensive care for patients with cognitive decline, including detailed
diagnostic evaluations and treatment through clinical assessment and advanced testing. We also offer consultation on treatment strategies
and management of behavioral and psychological symptoms in patients with advanced dementia.

In recent years, we have actively introduced anti-amyloid beta antibody therapies for Alzheimer’ s disease, also participated in numerous
clinical trials and new drug development programs for dementia. Our clinical research focuses on elucidating the pathophysiology of demen-
tia, as well as cognitive impairment across all age groups, utilizing cutting-edge neuroimaging and physiological assessment techniques. The
outcomes of these efforts are disseminated globally.

Furthermore, we aim to improve geriatric care by addressing critical issues such as polypharmacy and delirium through clinical research. In
parallel, we are actively engaged in basic research to tackle the broader challenges of a super-aging society. To this end, we promote indus-
try-academia collaborative research by leveraging diverse research seeds within the university in partnership with various companies.

Our field encompasses a wide range of factors influencing elderly health, including brain development and aging, lifestyle habits, and genetic
factors. Specifically, we conduct interventional studies to clarify how daily life factors—such as diet, exercise, and artistic activities—affect
physical function, cognitive function, and psychological well-being in older adults.

Ultimately, we aim to translate findings from industry-academia collaborations into real-world applications. We recognize that addressing
the challenges of a super-aging society is a critical issue that requires close cooperation between academia and industry. As a result, multiple
university-originated startup companies have already been established.

Research Topics Selected Publications

® International comparison of clinical characteris- 1.Nakase T, Takano Y, Nomura S, Baek HW, Takayama S, Ono R, Abe M, Ishii T, Tatewaki Y,

tics in patients with mild cognitive impairment Taki Y. Association of symptoms of neuropsychological long COVID with imaging and
® Attempts at early detection of cognitive impair— plasma biomarkers. J Neurol Sci. 2026 Apr 15;483:125808. doi: 10.1016/j.jns.2026.125808.
. . 2.Nakase T, Tatewaki Y, Takano Y, Nomura S, Baek HW, Taki Y. Blood Biomarkers Reflect
ment using blood biomarkers
g Dementia Symptoms and Are Influenced by Cerebrovascular Lesions. Int J Mol Sci. 2025 Mar
. . s . ymp! y
® Impact of diabetes on Alzheimer’ s disease 5;26(5):2325. doi: 10.3390/ijms26052325.

pathology 3.Soga K, Takahashi M, Uno A, Sinada T, Oba K, Kawashima K, Tatewaki Y, Nakase T, Taki
® Elucidation of abnormal brain neural networks Y. Circuit training intervention for cognitive function, gut microbiota, and aging control:

associated with Cognitive impairment study protocol for a longitudinal, open-label randomized controlled trial. Trials. 2025 Mar
@ Investigation of the relationship between diet, EEAE(AEeR Glofk ML Ete/ LS00t

exercise habits, and cognitive function in healthy 4.Zhang Y, Tatewaki Y, Nakase T, Liu Y, Tomita N, Thyreau B, Zheng H, Muranaka M,

eleler el Takano Y, Nagasaka T, Taki Y. Impact of hs-CRP concentration on brain structure alter-

ations and cognitive trajectory in Alzheimer’ s disease. Front Aging Neurosci. 2023 Aug

1;15:1227325. doi: 10.3389/fnagi.2023.1227325. eCollection 2023.
ResearCh IntereStS 5.Nakase T, Tatewaki Y, Thyreau B, Odagiri H, Tomita N, Yamamoto S, Takano Y, Muranaka
M, Taki Y. Impact of atrial fibrillation on the cognitive decline in Alzheimer’ s disease.
Alzheimer’ s disease / Mild cognitive impairment Alzheimers Res Ther. 2023 Jan 13;15(1):15. doi: 10.1186/513195-023-01165-1.
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An Integrative Understanding of Mechanisms of Aging/
lifespan Control Driven by Hypothalamic Aging
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Figure. Mechanisms by which the brain controls systemic aging phenomena and
longevity.

The function of the brain, particularly the hypothalamus, declines with age, lead-
ing to poor quality of sleep. Certain stress also causes a reduced quality of sleep.
Additionally, hypothalamic dysfunction leads to abnormalities in functional brain
networks that involve other brain regions. Such poor sleep quality leads to sever-
al systemic aging phenomena, and ultimately affects mammalian longevity. A
nutritional intervention, such as dietary restriction, delays the aging process and
extends lifespan presumably through the suppression of age-associated sleep
alterations. Such age-associated sleep alteration may cause aging and affect
mammalian longevity. Thus, age-associated sleep alterations can be one of

determinant of mammalian longevity.
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As we age, the brain undergoes functional decline, a process known as “brain aging.” Recent studies suggest that brain aging is
not only a consequence of aging itself, but may also play a determining role in lifespan. We aim to deepen our understanding
of brain aging at the molecular to tissue levels and to elucidate the role of the brain, particularly the hypothalamus, in regulat-
ing aging and lifespan in mammals. In addition, we actively collaborate with experts from diverse fields—such as epidemiology,
clinical research, and mathematical modeling—both in Japan and internationally, to develop new approaches for extending
healthy human lifespan. Through these efforts, we hope to contribute to a rapidly aging society by enabling people to live
longer, healthier lives.

The function of the brain, particularly the hypothalamus, declines with age, leading to poor quality of sleep. Certain stress also

causes a reduced quality of sleep. Additionally,
hypothalamic dysfunction leads to abnormali-
ties in functional brain networks that involve
other brain regions. Such poor sleep quality
leads to several systemic aging phenomena,
and ultimately affects mammalian longevity. A
nutritional intervention, such as dietary restric-
tion, delays the aging process and extends
lifespan presumably through the suppression
of age-associated sleep alterations. Such
age-associated sleep alteration may cause
aging and affect mammalian longevity. Thus,
age-associated sleep alterations can be one of
determinant of mammalian longevity.

Research Topics

@ |dentification of a novel neuronal population in
the hypothalamus that may control mammalian
longevity through sleep regulation and elucida-
tion of its mechanisms.

@ Elucidation of reversible and irreversible molecu-
lar mechanisms of brain aging.

® Exploration of neurons and neuronal circuits,
which are responsible for the effects of
dietary/nutritional interventions in mammalian
lifespan extension.

@ Investigation of age-associated changes in func-
tional brain networks and their physiological
significance.

Research Interests
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Figure. Mechanisms by which the brain controls
systemic aging phenomena and longevity.

Figure. Mechanisms by which the brain controls systemic aging phenomena and
longevity.

The function of the brain, particularly the hypothalamus, declines with age, lead-
ing to poor quality of sleep. Certain stress also causes a reduced quality of sleep.
Additionally, hypothalamic dysfunction leads to abnormalities in functional brain
networks that involve other brain regions. Such poor sleep quality leads to sever-
al systemic aging phenomena, and ultimately affects mammalian longevity. A
nutritional intervention, such as dietary restriction, delays the aging process and
extends lifespan presumably through the suppression of age-associated sleep
alterations. Such age-associated sleep alteration may cause aging and affect
mammalian longevity. Thus, age-associated sleep alterations can be one of
determinant of mammalian longevity.
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"From Childhood Brain Development to Healthy Aging:
Science-to-Society Translation of the 'Lifelong Healthy Brain'
Through Global Collaboration"
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The Smart-Aging Center is a comprehensive research hub dedicated to quantitatively elucidating lifelong brain health — from healthy pediatric brain develop-
ment to dementia prevention in later life — built upon a database of tens of thousands of brain MRI scans (Figure 1).

What sets our center apart is a commitment that goes far beyond image-based basic medical research: we place "social implementation through industry-govern-
ment-academia-civil collaboration" at the very core of our activities. To address the challenges of Japan's super-aging society, we advance multifaceted lifestyle
intervention studies rooted in people's everyday lives, supported by strong joint research frameworks with cross-sector industries spanning food, mobility, and
healthcare. Our evidence base continues to grow, encompassing studies on the effects of exercise habits, safe driving practices, and dietary factors on the brain,
as well as long-term intervention research utilizing IoT devices, and randomized trials demonstrating the cognitive and psychological benefits of group music
sessions and digital art learning in older adults. In particular, the Nostalgia x Generative Al Dementia Risk Reduction Project utilizes Al-powered image process-
ing to recreate past three-dimensional spaces from historical aerial photographs and news images, developing a nationwide digital platform for past three-dimen-
sional spaces (Figure 2).

We are also advancing the development of highly precise "Aging Clock" algorithms — using cutting-edge analysis of biometric data to elucidate the relationship
between cardiorespiratory fitness and biological aging, and to predict each individual's true biological age. Our research is conducted through broad and diverse
partnerships, including industry-academia-government collaboration with companies and municipalities, as well as international joint research with universities
and institutions worldwide (Figure 3).

Furthermore, backed by funding from Google.org, we have launched an innovative project that uses generative Al to reconstruct historical three-dimensional
environments, with the aim of scientifically validating the cognitive and psychological effects of "nostalgia experiences." Guided by our ultimate philosophy of
"Smart Aging" — a vision in which aging is embraced not as decline, but as a time of rich and meaningful growth — we are committed to returning personalized
"Lifelong Healthy Brain" strategies to the foundations of society, and to contributing to a future in which everyone can experience genuine well-being.

International Collaboration Division

Smart Aging Center, IDAC, Tohoku Unversty
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Figure 1 Caption: Overview of Research Activities at the
Smart-Aging Center

Figure 2 Caption: Nostalgia-Driven Dementia Care with
Generative Al

Figure 3 Caption: International Collaboration Division

Built on a large-scale brain MRI database and broad interdisciplinary collaboration, the center advances lifestyle intervention research across five domains and
translates findings into society, with the ultimate goal of realizing the "Lifelong Healthy Brain."

Development of a digital platform and three-dimensional spatial recreation of memorable places, allowing everyone to easily and enjoyably maintain brain health
and reduce the risk of dementia.

Research Topics Selected Publications

@Foundational and Applied Research Using Large-Scale Neuroimaging — Leveraging a database
of tens of thousands of MRI scans to quantitatively elucidate brain health across the full
lifespan, from pediatric neurodevelopment to dementia prevention in later life.

@Multifaceted Lifestyle Intervention Research Grounded in Daily Life — Conducting randomized
controlled trials to examine the effects of exercise, dietary factors, digital art learning, music
sessions, and nostalgia experiences on brain health and cognitive function.

@Development of Highly Precise "Aging Clocks" (Biological Age Metrics) — Building advanced
algorithms that leverage neuroimaging and multimodal biometric data to accurately predict
each individual's true biological age, independent of chronological age.

@Social Implementation Through Industry-Government-Academia-Civil Collaboration — Translat-
ing research findings into real-world services and products through joint research partnerships
with companies in the food, mobility, and healthcare sectors, as well as with local
governments and municipalities.

@Global Evidence Generation Through an International Research Network — Collaborating with
universities and research institutions worldwide, with the ultimate goal of realizing "Smart
Aging" — a society in which everyone can age with richness and fulfillment — and achieving the
"Lifelong Healthy Brain" through individually optimized strategies.

Research Interests

Lifelong Healthy Brain,/Lifestyle Intervention Research
Industry-Academia-Government Collaboration and Social Implementation,”Smart Aging
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The Cell Resource Center for Biomedical Research is dedicated to conducting research on
medical cells, including cancer cells and cultured cells, as well as maintaining, preserving,
and supplying these cells to various research institutions.

The cell lines include transplantable animal cell lines, such as Yoshida sarcoma and rat
ascites hepatoma (AH series) cell lines as well as human, murine cell lines and hybridoma
cells. The Cell Line Catalog is available on the web site.
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The Pre-Clinical Research Center aims to accelerate the development and practical applica-
tion of world-leading innovative medical devices and healthcare systems. To achieve this,
the Center establishes international-standard environments for pre-clinical research and
provides seamless research and development support from basic research through to clinical
trials and other clinical studies.
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This Department aims to establish a robust envi-
ronment for pre-clinical research that serves as
a bridge to full-scale clinical trials, thereby con-
tributing to the research and development of

innovative medical devices and healthcare sys- BEESHEMmRKRRY
tems. Direct puncture blood pump
Operating within the Pre-Clinical Research



Center, which meets international quality standards for safety and welfare, the Depart-
ment builds collaborative networks with universities and companies in Japan and abroad.
By providing dedicated spaces for pre-clinical studies, the Department contributes to
strengthening networks for biomedical engineering collaboration.
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With the goal of improving patient prognosis and quality of life (QOL) for individuals
with respiratory failure, the Department promotes lung transplantation medicine, develops
transplant-related medical devices, and advances new treatment approaches and medical
technologies that extend beyond conventional home oxygen therapy.

* Development of devices to promote long term lung preservation.

* Development of anti-clotting drugs and heart-lung assist devices.

» The use of physiological mechanisms to elucidate breathing difficulties.
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) L The Department aims to elucidate the processes and mechanisms of human aging by
Yoshifumi Saijo . . . . . .
developing and evaluating imaging and sensor technologies designed to measure aging-re-

lated physiological, morphological, and biochemical changes.
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The Center for Environmental Response and Aging aims to clarify functional interactions
between the aging process and stress response to various environmental factors, such as
chemical substances, pathogens, and mechanical stimuli.

The Center's ultimate goal is to delay the aging process and alleviate age-related diseases
by modulating defense mechanisms and enhancing cytoprotective capacities.
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Brain MRI Center
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Head of the Center
Motoaki Sugiura

The Brain MRI Center was established for the joint use of high-field magnetic resonance
imaging (MRI) equipment and its associated experimental facilities. These resources are
made available for research on human brain function and structure. Researchers from uni-
versities, research institutions, and companies who wish to use MRI equipment may partici-
pate in brain measurement experiments.

emit7e/hEIY) MRI &> 5 —

Small Animal MRI Center for Research Use with Technical Advantage

TVI—-K
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Head of the Center
BELTWET,

Akiko Satoh

The Small Animal MRI Center for Research Use with Technical Advantage (RUTA) pro-
vides digital MRI systems for small animals and associated experimental equipment for
research on physiological functions and morphology in vivo, while maintaining and manag-
ing an optimal research environment.

SIWFFXITZAAT 77V 45—

Multi-Omics Core Facility Center
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The Multi-Omics Core Facility Center establishes and maintains experimental facilities for
conducting multi-tiered omics analyses. These analyses target biomolecules such as genes,
transcripts, proteins, and metabolites, as well as environmental factors and exogenous mol-
ecules that may influence biological functions. The Center makes these facilities available
for research while managing the user environment.
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fji W (FERERUD) KREYEEETIE BENERESYOREERE REBEE(CIA T YO REB Tl

ZRVWCEEEBICONET I E T ZREYEULDERTH B3R (Replacement,
Head of the Laboratory Reduction. Refinement) ZHEE L EEBEMRBNEES ND LT T DIz DEEEEAH(C
Shimpei Kawamoto S A TNET .

In addition to the daily care and quality control of laboratory animals, the Laboratory
Animal Resources supports research activities utilizing mouse reproductive techniques.
Through these efforts, the Laboratory promotes the 3Rs (Replacement, Reduction, Refine-
ment)—the guiding principles of laboratory animal welfare—and work to maintain an appro-
priate environment for animal experimentation.

#ﬁﬁ%ﬁﬁﬁ Center of Research Instruments
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The Center centrally manages approximately 50 instruments, primarily for genetic, cellular,
and image analysis, to support basic research in aging research. In addition to providing
access to advanced specialized equipment, such as confocal microscopes, cell sorters, and
mass spectrometers, the Center offers comprehensive technical support by dedicated staff.
This ensures a reliable environment for obtaining high-quality data, from beginners to
experienced researchers.

E\‘ﬁﬂﬁﬁiﬁ Public Relations and Information Office
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Head of the Office HRERBDHERFE _EICEHTWVETD,
Kozo Tanaka

The Public Relations and Information Office manages three core functions: public relations,
network administration, and safety and health management. In addition to disseminating
information through the official website and social media, the Office maintains and
enhances the institute's network infrastructure and safety management systems to support
a stable research environment.

| FEERAE =S International Strategy Office
=R
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The International Strategy Office advances IDAC’ s international research capacity by ana-
lyzing global research trends, supporting the development of research strategies, promoting
strategic international collaboration, and assisting in the acquisition of competitive research
funding. The Office also contributes to building a global research environment through
English translation of administrative documents and enhancement of IDAC’ s English-lan-
guage website.

Institute of Development, Aging and Cancer TOHOKU UNIVERSITY 41



ﬁ' ﬁ ‘7’2\"‘ 9 Various Data

Hﬁ%é%& Faculty & Staff  2026.5.1 IR7E (as of May 1, 2026)

H 7
?rii'?ﬂ Students 2026.5.1 IR (as of May 1, 2026)

# # Professors 9(1) E ¥ B 8 Administrative Staff 15(8)
HHIE  Associate Professors 6(2) ¥ fiT B & Technical Staff 7(4)
% BEfi Senior Assistant Professors 2(1) PFREIEME Limited Regular Staff 9(9)
B # Assistant Professors 27(9) FEEEBE Part Time Staff 50(44)
= () NIFZHETAE

1y U] 1728 7 () indicates the number of female staff included in counts.

=

Categories

FERE
Undergraduate

B EREaIHA
Master Course

BEFRIERH

Doctor Course

TRZTPRSE tHRAE
Research Students

it

Total

ERRAFRR

Grad.Sch.Medicine 2m

17 (11)

54 (20)

73 (32)

EFEEFH

Dept.Medicine 27 (6)

7 (1)

34 (7)

EFERREZH
Dept. Medicine,Health
Sciences

4 (3) 2 (1)

6 (4)

TERZR

Grad.Sch.Engineering 3.(M

2 (1)

5 (2)

EEEiRFR
Grad.Sch.International
Cultural Studies

2 (2)

2 (2)

SR TP

Grad.Sch.Life Sciences 14 ()

6 (3)

20 (10)

ETZFHER

Grad.Sch.Biomedical 5@

2 (0)

7 (1)

il ES= 2Tt
IDAC

1 (0)

1 (0)

=t Total 33 (10) 41 (21)

73 (27)

1 (0)

148 (58)

() ARRTETARK

() indicates the number of female staff included in counts.

BEERZTETE Operaton Grants @i : FF) (n units of 1,000 yen)

% I8 Categories / £ [ Fiscal Year 2021

2022

2023 2024

2025

EEEXMNE AGE

Operation Personnel Expenses 389.873

393,001

385,594 376,740

385,945

Grants
Y&

Non-Personnel Expenses 135,273

132,563

130,207 127,873

125,599

BEERMNE

Operation Grants Total 525,146

525,564

515,801 504,613

511,544

E"T’% Buildings

EYIMAIEERE  Total Floor Area of Buildings

20,957m
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Iﬁﬂgﬁﬁﬁﬁlﬂﬁ External Funds

(8 : FM) (in units of 1,000 yen)

% IH Categories / f£ [ Fiscal Year 2021 2022 2023 2024 2025
RN ERENE
Grants-in-Aid for Scientific Research 199.160 206,570 254,670 171.080 180.440
ZEEARE
e oned Research 214751  203670| 197317 575291| 407,396
HEF
AR 146,219 174,033 152,202 67,951 150,162
Joint Research
S 150372 114,330 84669 113,833 71,354
Donations
&f Total 710,502| 698.603| 688858 953,125 809,352

" el

SAATAZT A RE FRAG

Agreements on Academic Exchange with Foreign Research Institutes and Universities

A%% Name of University

E+®& country

faER
entering date

AV ARETER NAFT I RAT 1« J AHRRFR ZXUA 1988.8
University of Illinois USA )
BELERRR - EEEEBHRR e 1998.12
Liaoning Cancer Hospital And Institute China )
AEVYRIAT =M RAF A AT HTZ— aov7r 2003.7
Smolensk State Medical Academy Russia )
Fa—N-Za1—-OYAIVR-EVI— Fa1—/\ 2008.3
Cuba Neuroscience Center Cuba )
T TU I RFESE Frd 2008.5
Masaryk University Czech Republic )
RLIAZEY MU A — ) LSETF nry 2010.6
Mcgill University Canada )
U/ KZE A19U7

University of Turin Italy 2011.7
197 RF15KE PRSP 2012.4
University of Jyvaskyla Finland )
ARYN=BFIRENNY—TIAIVITHREEY I — FUR—7T 2012.9
University of Copenhagen Denmark )
ERAS DRSS P 2012.11
Southwest University China )
FYEYT - RUFTTZwT U HR= 2013.7
Temasek Polytechnic Singapore )
Ryd—U—KZ - F—RASUTPY + RT= - F T+ PRNVRAK « AF0 IV FT—AKSU7 2014.4
Macquarie University Australia )
75 T EREEAE S RENLS 75 T EREE 2016.7
United Arab Emirates University United Arab Emirates )
L7 ¢ VT RSDIES - MREEREE A£U2 2016.9
University of Reading United Kingdom )
Y RZ—XE FT—=AKSU7 2017.2
University of Sydney Australia )
NIV VKR ESS /DT — 2017.5
University of Bergen Norway )
ARAT4—Uv - 5 - IUFvKF ARAY 2017.12
University of Castilla-La Mancha Spain )

F v I UKE 8%

Chang Gung University Taiwan 2018.12
EhEAS =l 2019.7
National Chung Cheng University Taiwan )
IR N

University of Siegen Germany 2024.4
O > 2R AVI—=FY 2025.8
Karolinska Institutet Sweden )
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TR ATY T Access Map

ﬁﬁ EﬁEE External Funds

EEETEY

1EF
Front Gate

Kita- nanabancho-dori St.

ESEiEst e
School of Dentistry

EAETEY
Kita-rokubancho-dori St.

RIERZE N EF R PR
T980-8575 B RIIEHERXERA4-1
Institute of Development, Aging and Cancer,

Tohoku University 4-1 Seiryocho, Aobaku, Sendai
980-8575, Japan

SKRERIRZTAR

Center for Basic Aging Research
TOVTIMAGTRFR

Center for Clinical Aging Research
AR —hIA VTR

Center for Smart Aging Research
FETOY T TR

Laboratory for Advanced Frontiers Research
TA VA FZTRRFE

Laboratory for Brain Dynamics Research

@B JLA VA RXR—I VTR

Laboratory for Brain Imaging Research
FES N SRERIR

Facility for Tumor and Animal Experiment
B SiRERERERE

Aging and Cancer, Pre-clinical Research Center

€) BB RRBRR

Center for Laboratory Animal Resources

E@i@zﬁaﬁ Seiryo Campus Map

R IERERTHFAR 1DAC

.

B TEY

W

]
[ |
S‘chool of ©

)

Kita- nanabancho-dori St. |

eececcccccce

NAE

Tohoku University Hospital

fl

a

B

e =

) HEFER - RAL TR o i

. Dentistr | F

Cl L e 4E:
] T A& TEY N
Kita-rokubancho-dori St. 8_\

. Q.).

o

%

RILKZEZE - KRk NZE e

Tohoku University School of Medicine KEFRBTa] %7

o

<

Tohoku Daigaku Byoin Mae Bus Stop

EEEEEREN

EE(IEFHER /Route Sendai-Murata
(B 48 S#§ /Route4d) |

N s

= JtmET

RETE/ A , Kita-yobancho
Sta.
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ﬂJ.I -IL:IA:%R b\ 5 DrJ t A Access from Sendai Station

=
RILKXF N EZTHZLFR IDAC

.
A@ﬂg

IR b
Tohoku University

Hospital

— RElar EEI’.%;?/\
Route Sendai—Murata\l INAE
(EE 48 S# /Routedd) BT/

Il

Efla=ZH 1.C.

lETMER T8 Sendai City Subway
TR ILRUEIRD SRPYTE(CRE L, LB TERTEE, 4t 2 HOK W/ \EBTSEANESHK 15 5
B ATSER R — AR — VB CEL T,

Take the North-South Subway Line bound for “Izumi Chuo” at Sendai Sta. and get off at “Kita-yobancho Sta.” From North 2
Exit, about 15minutes walk from that exit.
% Visit Transportation Bureau City of Sendai website for further information.

lBTE/VR Sendai City Bus
HWEBR/NZD Y FERN  Sendai Station Bus Stop

DY [FES et - 1755 TEFEMR PREEE
Bus Stop No. Route Destination Time
9 FEL—-FFEER LREERERE RAEKRZmbal #1209
Kitayama-Shiheicho Loop Line Via Hirosedori Station Tohoku Daigaku Byouin Mae About 20 min

XEHEIFLETRBR/R—LR—IZTELEEL, Visit Transportation Bureau City of Sendai website for further information.
¥ 70— Taxi
IEERH SRR 15 7

About 15 min. from Sendai Sta.

WEBZEBEH SDF TR Access from Sendai Airport to Sendai Station
IIBZEEN SIIEERE TIIEZEEYT 7 TR TH 25 7%

Take the Sendai Airport Access Line from Sendai Airport and get off at Sendai Station. About 25 min.
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Institute of Development,
Aging and Cancer
Tohoku University

T980-8575 flliEmEREXEMRKHET 4-1
&EiE 022-717-8443 FAX 022-717-8452
E-mail ida-pr-office@grp.tohoku.ac.jp

=

https://www.idac.tohoku.ac.jp/site_ja/
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