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Message from the Director
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FiR Director

Hh #=

Dr. Kozo Tanaka

The average life expectancy in Japan has increased
by over 30 years since the end of World War I, and
people now live almost twice as long as they did 100
years ago. However, in a super-aging society where
30% of the population is aged 65 and older, various
medical and social challenges 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) conducts 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-Clinical
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.
Furthermore, we are closely collaborating with the
Smart Aging Research Center (S.A.R.C.), which aims
to create a dementia-free society, and the Cognitive
Neuroscience Application Center, which seeks to
apply cognitive neuroscience to societal 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 recognized 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-aging society.
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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.

}{:}E History

1941.12.15 | MEERIAKMERE
Research Institute of Tuberculosis and Leprosy founded.

1966.7.1 MERETRTR U AR Rl

Research Institute of Tuberculosis and Leprosy Hospital opened.

1977.3.23 IRTEMDICTRFTARIRANER - B4R

The institute was relocated to a new building at the present location.

1980.3.31 RIS RIRP AR - BED

The Hospital was relocated to a new building at the present location.

1993.4.1 MBEREIRIR SRR Z Nl EE IR TARr (CokiE

Reorganised as Institute of Development, Aging and Cancer (IDAC)
BRI ST PR Rl 2 Dl EE 22 2 P mbe (C R AR R

Name changed to IDAC Hospital

1997.4.1 MEERMMREEREY Y —RE
Cell Resource Center for Biomedical Research founded.

2000.4.1 IR RSB RSP (& EF M ERPT S S
IDAC Hospitals have merged with the Hospital of the Faculty of Medicine Hospital.

2004.4.1 BEIARFEEARIEKRZICRT
Transitioned to a national university corporation.

RIS $i2



2009.6.25 HEFA - HEFFHR [EEZHFR] (CE8E
The Institute was accredited as a Joint Usage/Research Center.
2009.10.1 MERAY—bk - T4 IV JERRERREY Y —RE
(~2017.3) Smart Ageing International Research Centre founded (Attached to the Institute) .
2015.4.1 MR R BRHEE T > 9 —RE
Pre-Clinical Research Center founded.
2016.10.1 AR—b « TA IV T ZERRERILR O
(~2017.3) Smart Ageing International Research hub founded.
2017.4.1 AXR—b s TAVVITEBERRERMEN S, AV—b - TA I VITZEERMAREY I -kl
Smart Ageing International Research Centre founded.
2019.10.10 |MIBIRIERX LU REBAREY I —RE
Center for Environmental Response and Aging founded.
2020.8.1 MiERRMRIE > 9 —38E
Brain MRI Center founded.
2024.6.1 MBSIRAF\EIVRIZ > 9 —3RE
Small Animal MRI Center for Research Use with Technical Advantage founded.

@1_%,3 ﬁ E Past Directors

MERERIARAE IEEZEREFAR
Directors of Research Institute of Tuberculosis and Leprosy Directors of Institute of Development, Aging and Cancer

1941.12.15 - 1948.03.30 H&& (NE Taizo Kumagai 1993.04.01 - 1996.03.31 & EHEA Minro Watanabe
1948.03.31 - 1963.03.31 BESRBER Toshiaki Ebina 1996.04.01 - 1998.03.31 5% B Tasuke Konno
1963.04.01 - 1968.03.31 {k#E =HB Saburo Sato 1998.04.01 - 2000.03.31 B+ EX Shigefumi Fujimura
1968.04.01 - 1974.03.31 #HAFEE Chikashi Suzuki 2000.04.01 - 2006.03.31 7] #k Masuo Obinata
1974.04.01 - 1978.04.01 7@k EM Tatsuo Saito 2006.04.01 -2012.03.31 f@8EH & Hiroshi Fukuda
1978.04.02 - 1984.04.01 {k@ #HBB Haruo Sato 2012.04.01 - 2014.03.31 {ET] IEE Masanobu Satake
1984.04.02 - 1987.04.01 5% & Kiyoshi Konno 2014.04.01 - 2023.03.31 JII& B&XK Ryuta Kawashima
1987.04.02 - 1990.03.31 IR R Shigeru Tsuiki 2023.04.01 - Hth #$= Kozo Tanaka
1990.04.01 - 1991.03.31 @H B8 Akira Wakui

1991.04.01 - 1992.03.31 A= H#E Masakichi Motomiya

1992.04.01 - 1993.03.31 #EZ [RBF Minro Watanabe

IDAC’S First Building Dates Back To 1941

Current Building

Institute of Development, Aging and Cancer / Tohoku University
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Faculty Council

) Annotation

1 BIRERBOEH
Dept. of Concurrent Professor
%2 FZaF ST EBRSH
Dept. of Tenure-Track Associate Professor

HENA-HEARREERER HEFA-HERAZER
— Joint Usage and Research —— Joint Usage and Research
Steering Committee Committee
S =
Director T |
FRETERER MBRER
EEan Future Planning Committee Finance Committee
Executive Council — G ABEES PN
General Affairs & Personnel Research Promotion
ElfRFFTR Committee Committee
Deputy Director
| TZRERFT B FRIRHIE S 1 ERZTREESDE
Research Divisions Gene Expression Regulation Modomics Biology and Medicine
pe— BIEFEARRSE TOYVIIMRRMEED B 1
ANERHIEERRER I Experimental Immunology Project Programs
Division of Aging Science
SEFHHFEDE AR IEERAETET % 2
Immuno biology Integrative Bioanalytics
BEiENETRz o E %1 A V-V IERRFR DB 1
Molecular and Cellular Biology In Silico
S HIEEZE 58T DFEBFHRADE IR F D E
Division of Cancer Science Molecular Oncology Thoracic Surgery
ERENFDE IR R E
Cancer Biology Thoracic Surgery
|| [MEEE P BRBHEHRN S RAEBPTRS) G2
Division of Brain Science Functional Brain Imaging Integrative Physiology
NG LR SRR TENRHF P ER R EF ¢ 1
Human Brain Science Cognitive and Behavioral
Neuroscience
BRPR IR E R 2R 5 B % 1
L Nuclear Medicine and Radiology
| =i ERflRERtEY—
Research Facilities Cell Resource Center for Biomedical Research
JEERREBRIEE LY 5 —
Pre-Clinical Research Center
RIBANVZELRAR YT —
Center for Environmental Response and Aging
BMRIE> 9 —
Brain MRI Center
SeimtAZEIMRIE Y 5 —

Small Animal MRI Center for Research Use with Technical Advantage

4 RIEKZIEEFHRFF #ME

HiEhEss . RERBEEE [LERIEHRE
Common Facilities Laboratory Animal Resources Public Relations and Information Office
HESEEEE
Center of Research Instruments
siE L W IR
Administration Office General Affairs Section Accounts Section
TFFHEER FER
Cooperative Research Section Material Supply Section
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2. REEMHE D4FE4AR1B~BH104E38318 (HH3F 10829858 E)

3. DR

MBEZMERRTIE, EDORENSFHE. WF. Bl RICEDNHROEANAAZXLZRRBL, BN
FRRZNA U THEICH D BAVER EDRY - BRRER PO AR EDIEERDRRZEELET., T5IC. Ein
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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
cancers. 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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Bl FRIEHIETES

Dept. Gene Expression Regulation

NEE EFOERNGRER. EoDEHOREER L
B cnze. nresie. BEFosEs@menEE
BEBHT N, SREAESES. 55U, BORESR
DIREEDIEFEIC DN D EEZ X T, CNC-sMaf &5 H
FHTAT BESHIES v N D — 2 DIEAEE Z DK
BIFBEBNOFEBICEEATVNE T, CNETCOIRE
h5. CNC-sMaf ESETE . MO E
HRBIET ST S0y, AR R AT
CEEREHERE LTWE T EEESNC LE Ui,
I, BER N L RSEORET &> T LB NRF2-
sMaf (&, Z<DIRFEEICK BN ESD SN,
EBOREEFVEDUNRASDCEN D >TEFL
1z FhfeBld. NRF2-sMaf [CK DA b LU A B EERED.
D AR E DRFEEIC BT ED & S HEEIERE L
TLBOH. EVNSEETHEEESTNES, BT
. A MURIREDRRRAF T D NRF2-sMaf B, L5
LT L THADBILICERT 5 &P, MR
EEDRETTH S paS-sMaf HIlIROEESIEE
UCTHADIERS ICEBIFREZRIZELTWVWS I &7z
SHMCUFEULRE. TUT. NRF2 OEMH(ENTEIFTRR
BB DR RS S 5 N5 & & A RE LT
$ U1,

B TClE. NRF2 [CKD= O RUTZOERBEDE
ECHREREMRERLTWVWDA CEZBE UIECEESE S

MFIC. FUVWIRERSHY. BIRED T DR & Sl
BICHRDPLZEBLTCVET, BRESTEF. iE
BFHAENERE UIEBIEZET 20 FDHRIRT. #l
BEERPIIEER. S FIVRUTZICBIFZIX
IWF—R#E., YT FIVmE JV/INTBEORESER
E. SRRIGEGEREEE > TV I ENBESHITKEY D
DHIFET, BIREDS FOERNDRBEE, TOESEIC
MO 2HEEEICDONT. YD ADBLRDFAZERE
U SIARZES TVET, BICABICLTWLWSD I &
(F. ZHOHALZRINEHRET DI ETEBZEATL
BEMERDITREA T DREFEBRTDEVNSTE
TY, NOURDERBREEHE T, A TIFKRERETDLR
FREIDEAET & DHEARKIC KLY & SO R ZE B iR
MOBENICERELTVET, BREHAVCERZT D
ZET ARERNTORIGCIBEEMRZHE SRR TIE
DHBSIED > EBIRED FOREENBES MIIR Y DD
WET, Ffeo BIER MU RREPEEBRIGSDH LW
ANZXLZEFAND T ET, BRMED FOESHHIEIC
Bh3ETFE LT, BERF NRF2 S/EMHERIEI =Y
B6 T&» 3 PLP DEEMDHASMCLF UL, INHD
ANZXLDEBENS. DNAPRKIERES. FIfRIHEE.
TIVARZFPRBREDREOD FEEZHoMILIEWE
EIZTVET,

Department of Gene Expression Regulation
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Transcriptional regulation and metabolic signals for stress response
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he selective expression of genes underlies
Tthe basis of life’s activities. We believe that
understanding the mechanisms controlling gene
expression leads to a better understanding of
diverse life phenomena and the pathology of various
diseases. Therefore, we are committed to elucidating
the transcriptional regulatory networks formed by
CNC-sMaf transcription factors and their roles in
living organisms.

Our research has revealed that CNC-sMaf
transcription factors play a crucial role in maintaining
homeostasis by controlling cell maturation and
function. Specifically, NRF2-sMaf, a key factor in
oxidative stress response, has been intensively
studied by many researchers, highlighting
its significant connection to our health. Our
studies focus on the role of NRF2-sMaf in stress
response mechanisms in the context of cancer
and inflammation. Recently, we have discovered
that NRF2-sMaf, a key factor in stress response,
contributes to cancer malignancy through metabolic
transformation. Additionally, p45-sMaf, a key factor
in platelet production, plays a vital role in controlling
platelet function, thereby contributing to lung
metastasis of cancer. We have also reported that
NRF2 activation can improve the pathology of various
age-related diseases.

Recently, we discovered that sulfur metabolism
is related to the promotion of mitochondrial
resilience by NRF2. This finding has shifted the focus

of our research to the functions and regulatory

R GRS

Concurrent Professor

15 [FDH

Hozumi Motohashi

mechanisms of new sulfur-containing molecules,
known as supersulfides. Supersulfides are newly
identified biomolecules characterized by a structure
of catenated sulfur atoms. They are emerging as
key players in various biological functions, including
antioxidant and anti-inflammatory effects, energy
metabolism in mitochondria, signal transduction, and
protein quality control.

Our research employs genetic techniques in mice
to explore the functions of supersulfides in vivo
and the regulatory mechanisms involved in their
production. A core principle of our research is to
pursue phenomena observed within living organisms,
integrating numerous biochemical reactions. In
addition to mouse experiments, we actively conduct
analyses using human specimens in collaboration
with clinical departments at university hospitals.
These in vivo studies have begun to reveal functions
of supersulfides that were not apparent in test-tube
reactions or cultured cell experiments.

Furthermore, by investigating new mechanisms of
oxidative stress response and hypoxic response, we
have identified the importance of the transcription
factor NRF2 and the active form of vitamin B6,
pyridoxal 5’-phosphate (PLP), as factors involved
in the biosynthetic regulation of supersulfides.
Through understanding these mechanisms, we aim
to elucidate the molecular basis of diseases such
as cancer, inflammatory bowel disease, pulmonary

fibrosis, and sarcopenia.

Institute of Development, Aging and Cancer / Tohoku University
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Dept. Experimental Immunology

F%f25¢%@ﬁ%ﬂ§tbt@—%bt%ﬁ%ﬁ
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= TO4 RREEICHIAT 3 LIRBA &V SEIEL &
S5 SLE BB EREET BREM TS X7
TIVERAICEMECEREIETSEVDHAEN S, LILRB4
BRI 5 DB G —E O APRIRDIEAT & D
HETHE UE U, C0&SBasiEnEmnan
RO RAEICHES T TN AR CEHTEE
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BElE. DA - SLE - WEZHESOSRCH .
=B DHFRDBE e UTHIEL b 79— BB &

UCBEMRISENLEF T, & RARFEBDORENDRE
HEE. EARNERFTO>TVBDHAICHLTIRIES5< R
BZEFDDEND [REFIVIRAY N OIVES
EAERESNCLE LA, TNZREE T2 EEEICH
A ICBRERBEDIRN RSN 2D C E WIS NERKLA
SNTVET, FeBEDHELTLZ LILRBA BHH AR
BICEAS5T 2D TIFRVNEWN D BEMIRFEBTHANCTH
FIE BESHICINZREEIT D ENARENBEERLF
Ulco FICACBIFMBIC, 20 FELEHKDFTFIREIN
TWZ LILRB4 OEBHWUHY RV INTED, T4
OxZ7F > N=EKiE 30 FOF)L > (FN30) THBCZ
EEREIWLDHF UTz, TufzBIF FN30 & LILRBA DiEE
FHEND AP SLE DHFEREE U THARRESND TR
MHCHARF UCHET 285 U, LILRBA HUAERE7Z SRR (C
PABESKICBRBITETIENRD CEZYICE>T
WET,

Fibronectin
FN30 RGD
B4/gp49B Integnn
Cell membrane
Cytoplasm
[ 1TIM | 4_(::: )_.
Inhibition l
Pro- Attach, growth,
inflammatory | | locomotion

CREF TV IIRAY S LILRBS (BHEREATY MU TR THD T« TORITF U EMED

AT TV OFEM L EREEIHT B

Figure:Immune checkpoint LILRB4 binds fibronectin, an extracellular
component, thereby inhibiting integrin activation and

proinflammatory signal.
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or the past 25 years, we have consistently
Fanalyzed the function of immune regulatory
receptors in relation to allergy, autoimmune 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

Selected publications

BERR GfR)

Professor
(Specially appointed for research)

= &7
Toshiyuki Takai

of our research to overcome cancer, SLE, and
neurodegenerative 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 cancer. Based on the simple idea that
LILRB4 may also be involved in cancer immunity,
we investigated LILRB4 and found that inhibition of
LILRB4 clearly enhanced cancer immunity. We also
independently discovered that the physiological
ligand protein for LILRB4, which had remained a
mystery for about 20 years, is the N-terminal 30
kilodalton of fibronectin (FN30). We have applied
for a patent in anticipation of the possibility of social
implementation of the binding inhibition of FN30 to
LILRB4 as an antibody drug for cancer and SLE, and
we sincerely hope that we will be able to deliver
LILRB4 antibody drugs to cancer patients in the near

future.

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.

2.1toi 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.

5.5u M-T et al. Blockade of checkpoint ILT3/LILRB4/gp49B binding to fibronectin ameliorates autoimmune disease in

BXSB/Yaa mice. Int Immu (2021) 33, 447.
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Dept. Immunobiology

| ABEZEDEFE. MRmICHOIREEBNIRRE L
3o TW3., B, BoRREER. RPEREIC
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RREYAT LZMELTVET . BLE BET L.
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([CU. #AR2HT - BEEORAZERELTCVET,
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BREROMmS TERLTHY . D4 )V AREMIZDHE
BRODAMIRDBEBRISRS A2 TVE T NK flikg
(F. INoSENEZEHEL Ty —cfiL &>
I—D2DODLETI-TH AL TV T ENHSNT
WET, BLFZDOLET I —DREHEEICERZES
TTHRZLTVET, FLlE. NKEE LT —
NKG2D W' DAL ARRRE. BBk, BChEtE

‘ FEARBHIEIZ 0 B
+

NK 1883 HAsER
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Awarded the JSPS Ikushi Prize

1 1 B AEREE UTe NK fBRahYBRasEIC@h S HEH DFR

Figure 1:Discovery of the mechanism by which NK
cells that attack cancer Discovery of the
mechanism of cell death

10 FIEKFNEREZRRAR $E

FRIA. WS BBICRES L TVWS T EZHSMICLE L
(PNAS 2013, Am J Transplant.2017).

Ffeo NK#fifE EICFHIRL TS NKG2D (&, EHED
BEIT&H 2 NKG2DL ZIEFICESZHELFIN,. Z
DERIC. NK #i2HY NKG2DL #&E S Z EMBES TR
WE Ulco NKG2DL 213 U o NKfifz (&, fhd NK
N S5Hd LEBEOBHZR > TSI ENS. ER
CEREASNT. NKlBELECTHET DLWV IFR
ANZALZEFHBUFE U (PNAS 2013) TOREIRIF.
HAZRBABEEDZEICRN U F U,

REOEXRMREIE. BBEREOHE. BEmERR
OMRRUERET LILF—DHK (Int J Mol Sci 2017,
Front Immunol 2022) [CEX WA TWNE T,

Xk :

1. Nakamura K et al.. Fratricide natural killer cells
dressed with tumor-derived NKG2D ligand. Proc Natl
Acad Sci USA (2013) 110 (23) : 9421-9426.

2. Kawakami T et al. Cytotoxicity of natural Killer
cells activated through NKG2D contributes to
the development of bronchiolitis obliterans in a
murine heterotopic tracheal transplant model. Am J
Transplant. 17(9): 2238-2349, 2017.

3. Takeda Y et al. TRAV7-2*02 Expressing CD81 T Cells
Are Responsible for Palladium Allergy Int J Mol Sci.
18(6): 1162, 2017.

4. Ito K et al. Palladium-Induced Temporal Internalization
of MHC Class | Contributes to T Cell-Mediated
Antigenicity. Frontiers in Immunology 12 : 736936,
2021.



Institute of development, Aging and Canser / Tohoku University

Bh#Y  Assistant Professor
;TE;@ %SZE Kazuki Watanabe

he Department of Immunobiology studies the
Timmune system with a focus on the recognition
mechanisms of NK and T cells in cancer, autoimmune
diseases, and infectious diseases that are caused
by age-related immune abnormalities. We aim
to elucidate the pathogenesis of these diseases
using animal models and genetic recombination
techniques, and to develop novel diagnostic and
therapeutic approaches.

Our laboratory focuses primarily on Natural Killer
(NK) cells, which are critical for both innate and
adaptive immunity. These cells play an important role
in the elimination of virally infected cells and tumors.
NK cell functions are regulated by the opposing
signals from activating or inhibitory receptors, and
our laboratory has been focusing on activating and
inhibiting receptors on NK cells and T-cells. Recently,
we found that NKG2D, an activating receptor,
is important for viral immunity, tumor immunity,
transplantation and the development of autoimmune

diabetes.

Research Topics

« Tumor Immunology

* Autoimmune Diseases
» Metal Allergy
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In addition, NKG2D expressed on NK cells attacks
tumors using NKG2DL, which is a marker of tumors,
and it was found that NK cells acquire NKG2DL
at that time. We discovered a new mechanism by
which NK cells that have acquired NKG2DL are
mistaken for tumors and attack each other because
they are mistaken for tumors when viewed by other
NK cells (PNAS 2014). This achievement led to the
award of the Ikushi Prize of the Japan Society for the
Promotion of Science.

Therefore, we will explore the molecular
mechanisms underlying recognition of NK cells and
T-cells against target cells in viral immunity, tumor
immunity, autoimmunity and allergy. Thus, our
laboratory mainly focuses on three areas of research,
namely: Tumor Immunology, Autoimmune Diseases
and Metal Allergy (Int J Mol Sci 2017, Front
Immunol 2022).

Institute of Development, Aging and Cancer / Tohoku University
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Dept. Modomics Biology and Medicine

—_— RZITRXEZDHFIF. RNA & ZDELERERE
——%tmjﬁﬁwbm@W/OTmeﬁlxw
F—RHOFHUWHEHFZETAK L TLE T, RNA EEH
DIfF%E (£ R=2 X = Modification+Omics) Z& L T.
EARIBRE T DD FHME T OWEEIC K DHERF R
FER ERRA RNk BB R R DRAEREF DRI, S5IC
(& RNA EERDHIEIC K 2% LWVEEEDEIHZBE U
TVERT,

RNA 35/ LEHRES Y INTDBNENT 259 FCTH
W mRNA Y tRNA 1R ERR L BRI ENIRRICTFIELE T,
. RNA [CHEBICZERMEZEMPEINTVD Z
ENREEIN. INSOEMNTRILF—RHREER:
HREBIRRICEBNL2 LD (TESEXMZSR).

RNA EEAR L DARDEFE L THEESNTVET,
RHCISBERBCHNTIE. REv YT FILEEDR
BOMEICHE S ERIEREHE TORETH 2 Z ENIRIS
SNTOLFRIN, ZODFHEEIBHTEMETH Y. 3
UWESRD B DN RN TVE T, FAlz5(E RNA
1BRE W\ D EHOVREI W ON 5. EREREMMHRIOMLHE
& ENIEEERBOREKFERICHKELTVET, B
AEIICIF. (1) RNAEEOREZE#E T B[ T
FIVGEDERE, (2) RNABMICLKD I NIV RUTF
RBEEHDOHAESDIRA. (3) RNAEEROREENIERT
(C KD IEESERBRD D FHFDMEA, D 3EEZ
PIDCHARZTEO>TVET,

Intracellular modification

=]

ré. Ml

RNA Modomics

Disease mechanism
and treatment

WE®
®®

Extracellular modification

RNA-derived modified nucleosides as signaling molecules and biomarkers

Chemical, physical, and biological stressors from the external environment, as well as internal factors such as
diseases and aging, lead to the dynamic “chemical modification” of various biomolecules in our bodies. These
modifications confer new functions and affect the function of cells and organs.

We refer to the comprehensive analysis of these modifications as “Modomics” (Modification + Omics). Our
research focuses particularly on RNA modifications, conducting advanced studies on the relationship between
RNA modomics and physiological functions such as metabolism, immunity, aging, and the pathology of human

diseases.
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he Department of Modomics Biology and
TI\/\edicine investigates the role of chemical
modifications in RNA and their impact on human
diseases. Various chemical modifications have
recently been identified in RNA, energizing a new
research field known as “epitranscriptomics.”
However, their physiological significance in humans
remains unknown.

Currently, our research focuses on understanding
the machinery involved in tRNA modification and
studying the mechanisms and consequences of
dysregulation of tRNA modifications in aging-related
diseases. Cytosolic and mitochondrial tRNAs contain
sulfur-derived chemical modifications that are vital
for protein translation. These modifications appear

to be affected by redox status and are altered during

Raja Norazireen Binti Raja Ahmad
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aging. Using a genome-wide screening system in

combination with mouse models, we aim to identify
the intracellular components responsible for sulfur
insertion in tRNAs.

Additionally, we have discovered that tRNA
modifications can be rapidly metabolized in response
to stimuli, and dysregulation of tRNA modifications
could potentially exaggerate novel cellular signaling,
leading to altered protein translation. Using mass
spectrometry in combination with physiological
approaches, we are attempting to elucidate the
underlying mechanisms and biological consequences.
We Dbelieve our work will broaden our knowledge
of the biological principles of protein translation and
contribute to the development of therapeutic agents

for aging-related diseases.

Institute of Development, Aging and Cancer / Tohoku University

13



H

=R EEREENT D ES

Dept. Integrative Bioanalytics

JH— FEREBTDTE. KRRT — 5 BT 28R E L T,
—L_HPAICK > TEFEDRBICBD DIFRED. BL
DARUVRAEEBLDBERIFEDLIBRHDN. T/NAR
DFFRRBERICEDRSIBFEZEHIABDH. £W>
EEWCEZA LS ELTVET,

ITEFEDIZMERC LY . ERZ - EEDHF TR/
EDTEDEMDERIRENICIER Z Ulce WEWT/
LE2FORINZHD CEFE LB TBA. HHMR
([CH1FD 2 HifEL EDBELFORRELPHBEDONHY
DEZMBENICATET DI LHTEXRT, ELADRED
BRER (FimvrHhl. BIEERE) OZBICEBEZH
FBBDNHUET,

BATE#MD—T3 T, MICFRBEDEFINI Ufce AR
RRT—IMEENTH, FONERMIZRET D
DHZHIRT 2 ENHUWVWBEENHDDTY., BIxD
BEOT—IEL (A PELTFRIEDBHREEZD
BIERE) ZfU DT 2 CENRHTH2HBEDELH Y
FI. BRUPTVT—IERBBLHICRIESTNER
Wh. BONEKRRT —I D SBRRIBERZMHT S
[CIFESTNEN, INSOEANGREBEZER D&
DEEMNMELTVET,

ERBRBADEF CE. KRBTV A2 KEREREHAL
ZUTIERBNE CZ—B UL TITD T E TARRT —9
ZRAMRICTERT 2MHEHZBET D EZK ) DD,
URICHERNDERRRZERT S Z2FELTVE
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T INTODIOVITMIHEBELTVWDDIE., KiFR
TS RN ZEERE U CERDREZEBERUKISETIR
T,

1. HAICERT 2BEDAADA A ZXALFEDKL S
BOM. NNADKEICET 2EBEMEATE—AT. O
ADEDKSITBAEZTICES UHDDMFELL D
N> TVFEB A, e B(F ZiEERICH T B ARIRET —
IR EBLEEEFEDE. COMBEFRRALELD
ELTVWET,

2.BLZDANUANRBPEICEZZFEFEDK
SBFHDN. BHYUXLDIENGE, BN EHEN
[CRFD [B&>EURANVA] BMERICEDELD
CRETHIDONZEHELLDOELTVERT, TV/\Y
Y—EFEENB Y/ LEE (BLFHVD - EZT -
EDLHSVRITTZN7ZRDD DNAEE ) ZEHRL
TWET,

3.0RYy hPFNI—. FNA ZDFEIERICEZ
DEEFEDRLDBBDN, JOFBICL>THIEL
febEEFLAEFBREF—ZLUX UL, RBENEY
AT LAFSPIEBICRLLTIERSBVWBDTY, O
My EP P NI —DFBHBITVET, T CT. N
SOFUWVT/NA RDOFBF. ERICEDKSBFE
ZEE5ZBDTULLDOIN? ZDEFEICEDVTEIUEREL
FINA RAEED T EFTBETLLDN?

CERBRBTSBOTO0Y IO b

Al £1A ® ARNEY AT A DPAERE: RRFREEEICEBL

g — -~ ‘1 - JEARICE W BATOET -
- B a (B) T\ Y —DHEBERRIT | BT HIR
B 1 . m;;_. “j\ HIEOBEICHT 2 BEHZHALET
T ’“-:inm b ) e 3 Q) FTNARFAPHBEEEOEFTE

s S QLSS
% (VY Figure Ongoing projects in Dept. of
Integrative Bioanalytics
(B) |—P (A)Cancer cachexia: we focus on early
_Gen G S —Qez e host pathophysiology

gere (B)Enhancer genetics: we aim to reveal

e N — the roles of enhancers in vivo
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he Department of Integrative Bioanalytics
Tutilizes large-scale data analysis to address
(1) why cancers are such deadly, (2) interactions
between daily stress and aging, and (3) how the use
of devices affects human physiology.

Recent innovations have dramatically increased
the amount of information in the life sciences and
medicine. It is no longer difficult to sequence an
entire genome. We can measure the expression
levels of more than 20,000 genes and the amounts
of hundreds of metabolites. The accumulation of
individual background information (age, gender,
medical history, etc.) is also impressive.

With technological innovations come new
challenges. Even when large amounts of data are
available, it is sometimes difficult to interpret what
the information means. It is often difficult to link
data from different levels of hierarchy (e.g.. gene
expression information and disease history). It is
increasingly important to consider these fundamental
questions: how to obtain data that is easy to
interpret, and how to extract useful information from
large-scale data sets.

We aim to build a framework for making the best
use of large-scale data by integrating experimental
design, large-scale measurements, and information

analysis while at the same time understanding the

Research Topics

HEEUR

Associate Professor

A 18

Shinpei Kawaoka

life phenomena described below. Common to all

projects is that our projects all seek to understand

the state of living organisms by making full use of
large-scale data analysis.

1. What are the mechanisms of cancer-induced
pathophysiology in the host? While our
understanding of the true nature of cancer has
advanced, how cancer causes organismal deaths
is not well understood. We are trying to solve this
problem by combining large-scale data analysis of
multiple organs, and genetics.

2. How does daily stress affect disease and aging?
We are trying to understand how “minor stresses”
that we are subjected to on a daily basis, such
as disruption of circadian rhythms, affect the
organism. We utilize genomic regions called cis-
regulatory enhancers to address this issue.

3. How does the use of robots, avatars, and devices
affect the organism? The COVID-19 pandemic
has transformed our living environment. Remote
interactive systems are now indispensable to us.
Robots and avatars are increasingly used. How
does the use of these new devices affect the
organism? Can we build better devices based on
this understanding? We address these questions

using large-scale data analyses.

Cancer cachexia, Immunology, Metabolism, Cis-elements, Multi-omics

Selected publications

1. Hojo et al. Nat Commun. 2019 Jun 13;10(1):2603. doi: 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: 10.1038/542003-023-04479-w.

4. Yoda et al. J Biochem. 2023 Jun 30;174(1):89-98. doi: 10.1093/jb/mvad028.

5. Saldajeno et al. Br J Cancer. 2024 Apr;130(6):1023-1035. doi: 10.1038/541416-023-02527-0. Epub 2024 Jan 18.
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Dept. Molecular Oncology

{7E/A$§Eﬁﬁﬁléb<wt\%@ﬁhb%ﬁ
EDEHEZFIAT 2

B DFICIF 60 JKEDMEN G Y FITH, TNIF
T OB DR ZR)IBRLUTTELHDTY, TD
121 DOMRBICIE, FBIHR UK HTK > TEGIFRD
FHEICGABNTVE T, —HE DN ATIEREBHED
EEPELCTOEENESN. INIFERIBRZEREC
LGAB UK HDRE (F'/ L©ALEM) ([C&>TRIY
FIo U/ LARLEMRET LY NA R —IRFEDEREL
ZIEOBIETHREOSND TEN|MESINTVEIN. £
DIF>TD U UL HEDOD > TOFR B e BTEBIFC
DY/ AARLZEENEDKSICLTRI DD, LT
ZTNHEDK S ICHAPELEELTNDDHIC DL
THRELTWVWET, ZUTYT / LAZREICHI TS &

Live cell imaging of mitosis

([CRDBEEDFERY. 7/ LAARRESZEI—T v hEU
e ARBEBDRRICDORIFRSIEULTVET,
reBlF. £ MBBICBF 2 RBAEDE DD THEIC
DVWTHSMNCLTEF Uz FIDEEBODEEN.
EDKSICULTELDIATESNDRBHRALTEEE
OTRITONICOVTRARTVE T, IBIC, Rk
ALTEMEEBLEDEECDODVWTHHALSMNCLEDEU
TWEYT, —ARCHBNRBEIEICEET 20 FEU
TERB U CAMP B, RifAINEEDFREEELGFCTH
T ENhhofefesh. CAMP DIRADFENDE
HCTOVWTHRELTVWET, CNODIfFRKF. BEM
BEHIONYNIAZANT. SATRILAX=I VT, &
{E2WERIT. &/ L - TES ) LWBTTRE DFERER(E
LTIToTHY . FURNILDSERFELUARILETO—E
UrciBgzBEL TV ET,

DNA
Kinetochore
Microtubule

Defective kinetochore-
microtubule attachment

DNA
Chr2

thl-n"-nii.

+ .= =-Aged mouse

Lo W

Subcutaneous tumor transplantation

I D FEBFMADBOWART —<

D HICH T DRBAEDEDBEZHRL, PAPELTRONDS / ARRTEM
NEDKIICLTELZDNZHRRLTVET,
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.
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The Origin of Genomic Instability and its

Relevance to Cancer and Aging

Our body comprises up to sixty trillion cells,
all of which are derived from one fertilized egg.
Each cell in our body faithfully inherits genetic
information through the cooperation of a number
of elaborate mechanisms. In contrast, most cancer
cells show chromosomal abnormalities and genetic
mutations, which are caused by genomic instability,
a condition in which the mechanisms ensuring
faithful transmission of genetic information are
impaired. Genomic instability is also reported to be
seen in Alzheimer’s disease and aging, although the
underlying mechanisms are not fully understood. We
are investigating how genomic instability occurs, and
how it is related to cancer and aging. Through these

approaches, we are aiming to develop a strategy to

Selected publications
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Kozo Tanaka

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 disruption of these mechanisms causes
chromosomal instability found in many cancers. In
addition, we are going to address the relationship
between chromosomal instability and aging.
CAMP, a molecule we discovered that is involved
in chromosome segregation, was recently found to
be related to intellectual disability. Therefore, we
are also studying the role of CAMP on neuronal
development. We are addressing these questions
from the molecular to the organismal level using
cultured cells and mice, and a variety of techniques
including live cell imaging, biochemical analysis, and

genomic and epigenomic analyses.

1. Nagai M et al. Deficiency of CHAMP1, 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. lemura K et al. Chromosome oscillation promotes Aurora A-dependent Hec1 phosphorylation and mitotic fidelity. J

Cell Biol (2021) 220, e202006116.

4. lemura, K et al. Chromokinesin Kid and kinetochore kinesin CENP-E differentially support chromosome congression

without end-on attachment to microtubules. Nat Commun (2015) 6, 6447.
5. Itoh, G et al. CAMP (C130rf8, ZNF828) is a novel regulator of kinetochore-microtubule attachment. EMBO J (2011)

30, 130-144.

Institute of Development, Aging and Cancer / Tohoku University
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Dept. Cancer Biology

b“/ui%ff\% HNAMHEGFDECFERDEBED.
PAZESIERI L, TOICEZOBEEZSHT
WEE T, IZEld. TOBELFEEICKOT, ELHA
A - INEN AEREE (HBOC) Z5|E#2C 9. BRCAT
DFEBEFAT ZPIDCITRZ{T > CWLWE T, BRCAT [F. &
BHEDHAREIF TR, MU AT « THRAEL
SEBMDID AR EDEIFEMEDH A PTIH A RIS
[CHRAS5T2TENHESHICHEOTVET, BRCAT (&,
HIRADS TS X BFEBICEAS LI ZEFFICE
DO AHNHIREICBZ R P OVAEHIE > DNABBRE(ICH
(7% BRCAT DHEBEICDOVWTHIRZIT>TVET (B 1)

PIDVEISE, MR D SERICHAIR AR & 7R L) R A0
FRDECICERGHEEZRICU. CORRBEDWHEE. 2
BHREOREPERZBILS U, RPADRERICIEY K
9. FhE(F BRCAT &G 72 F & LT Obg-lke ATPase 1
(OLAT) & Receptor for activated C kinase 1 (RACK1)
Z B E L (Mol Cell 2014, Oncogene 2019). Z N
SO ABROEEN PO FHIEHEICEEZDIST
CEZEBHOSNMICULE LT, Flemild. DNA EHE.
BRCA1 WA TD DNABE Y T F )L 7ZRIMEICEA
T, POEHZENS B 2HICBRN AHIRIREZIR S H S
U (Cancer Sci 2022), ESICHMAFFT—EELTH

( Cell division \

Dysfunction of BRCA1 causes Cancer
Nucleus /0“-"“5-9'“9-
O
Chromosome Repaired DNA
sor SR S ——
EN,‘ R R —
"{’\Sf//"\ DNA double-strand break
Microtubule ?ﬂle pole
| ),
| | Chromosome : il
‘q‘@f Loss or gain of Accumulatlf)n of
‘ Chromosomes gene mutations
[ag x /
h 4
0 O *%
oSN

B1 : BRCATDORBIC KB FHD A
Figure1 : Dysfunction of BRCA1 causes cancer
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5N% Aurora AN OLAT1 Z1EFF U THIOMER
AZ(BET D EBHESNICLF LR (Cell Rep 2023).
BRCA1 H"EEREE% T 2 DNA BB TH 2ERHE
BIEEDEEF. HBOC DRERERBDREIF TR, o
FAROVEEEE CTH D PARP BHE A DNA BEMERID
RZMEFRICOEECTT, NEFIEEMEIRAEEDH
fe13RBIRE R & U T Assay for Site-specific HR Activity
(ASHRA) ZFFE L ZE LTz (Sci Rep 2019) (K 2)e TD
TEF. IERERY DEFECEERICEN. PHFEEDR
BHRHOETY ., FEIFASHRA ZAHWT., ATF1 D
IEEM(EEEIC DTS BRCAT D7 I FR—S —gE(C
&%. PARP FHEE| & B REINDOI IR M A4S = 85
S5MCULE Uiz (Cancer Res Commun 2021). &afTld.
SFERR P < O X BAERER CORIEICDRIIL (Sci Rep
2024). TNAWT HBOC DRI PEEIDRRSZ 4 TR (S
DAY B EZEREILTVE T,
EFINODHRERBIE. ZOMDIFIER
EEEEN)FICEBUIMRZRBELTVLE T, Z1IC
K. BNADAAZZALZBBL, Fle. BPADTH
SBEDICH DI BN D FDERRKR. MIHABIRZ M
TFTHRERFORRRBE, SBRONABERICEBVTERIRE
AMEEBEORAEICESRT 5 EZHILTVET,

guide RNA— é Cas9
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Figure2 : Schematic of ASHRA
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ccumulation of genetic mutations in oncogenes
Aand tumor suppressor genes causes cancer
and further increases its malignancy. Our research
focuses on the functional analysis of BRCA1, whose
mutations cause hereditary breast and ovarian
cancer syndrome (HBOC). BRCA1 is involved in
various cellular processes, and we are particularly
interested in its function in centrosome regulation
and DNA damage response, which are important for
its tumor suppressor function (Figure 1).

The centrosomes become spindle poles during
cell division and play an important role in the equal
distribution of chromosomes. Disruption of this
function leads to chromosome deletion or excess,
which causes carcinogenesis. We have identified
Obg-like ATPase 1 (OLA1) and Receptor for activated
C kinase 1 (RACK1) as BRCA1-binding molecules and
demonstrated that these cancer-derived mutations
increase the number of centrosomes. Recently, we
have also shown that BRCA1 has a novel function
as a tumor suppressor in DNA damage-induced
centrosome amplification (DDICA) by transporting
DNA damage signals in the nucleus to centrosomes
and that Aurora A, a known mitotic kinase, promotes
centrosome maturation by ubiquitinating OLAT.

Abnormalities in homologous recombination repair,

iR
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a DNA repair in which BRCA1 plays an important role,
are not only a cause of HBOC but also important for
predicting the sensitivity to PARP inhibitors and DNA-
damaging agents. We have developed a novel assay
for homologous recombination activity, Assay for Site-
specific HR Activity (ASHRA) (Figure 2). This method
is simpler and more quantitative than conventional
methods and can detect moderate abnormalities.
Using ASHRA, we have revealed a novel resistance
mechanism to PARP inhibitors and platinum agents by
BRCA1 function as a coactivator of ATF1-mediated
transactivation. Recently, we have also successfully
measured ASHRA in floating cells and xenograft
tumor tissues in mice and are considering applying
ASHRA to the diagnosis of HBOC and prediction of
drug sensitivity.

We are expanding on these studies by focusing
on various other tumor-associated molecules. By
doing so, we aim to elucidate the mechanisms of
carcinogenesis, search for new target molecules
for cancer prevention and treatment, and search
for predictive factors for anticancer drug sensitivity,
thereby contributing to developing personalized
medicine, which will be important in cancer

treatment.

Institute of Development, Aging and Cancer / Tohoku University
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Dept. Thoracic Surgery

D?M%ﬂﬂ—?ﬁ%ﬂ& IEEZMERODEE LT,
Flo, BICKFREOZERL, FRSENRE LT
FEEILTVED,

MROFEGT—<(F. HNAEHMBIEICED2HDT
9, FiAEQ L ZBEUCRBARAREDELD., <
DERE - BRARDBFOTHODD & B CHES
RBSEZBDDFEDZEN - WIEZOOME. FEREFICED
DK, R - BEREMESCEED 2R, Bk
24 - BMEERINCED DR EZBEALTUVET,
BICREZE. PARREHSBEHRRICEN DD E
THY ., BHEOWEDAA VT ERO>TVETD,
R TRATRR IS T 2l e ED READRRIL A Z ' X5E
CBEVWCERMERZEELTCVLERT, &I5IC. FHE#EO
BE(CEAD2MR. Sl ofZ/ED BT, S
EFTDES TH 2 MEEFR T DO 5 s (4 S it
BOEEDRCIBEE - FEICEDRSBEEZDIS
ITHMCOVTORRICHIZANTVNET,

ZEREUTE Bl iR, EER EDRIERARERD S
5. ARNEEZET D DHDZEZEONRELTVET,
FRNRERIEE. SmEUMmEE. MfEEs. WEE
2. . WRRMERRIE. RRISME TR (Fh
BiE) BFRETY. RIEKZREEEEIC 11 1IFRdD 20
BAERFEMEERD—D(CERESN TS Y. &L - UEalc
BV TIFIE—DRZEREER TI . 2000 FOEFHYI SR
DRNFERRBRELIR. 2022 F 12 HETIC 160 BN
e (RMTERHFZAE 144 B, EAFRAE 16 Bl) ZhHET
WeUFR UTc, MiBHEROD 5 FEFRIFHK) 75% T4,
ERSROME 5 FEFERNLS5%) ZEET OIRY
BREENMESNTVET,

S&E. MEREDO—MRIFRSENE EMBIEZ2HE -
MEOHIwHE U T, BARS UICHFROIFIRIEANRIDFE
BOZHIC, Z U THEOSEROBRICIZTDRLOIETS]
THEHLTEUET,

Sy hDERMBHEERERE, FF—&EUIYEIY bOMEIK%Z microsurgical
technique ZAWLTYE LTV 2T,

Figure:Experimental left single lung transplantation in a rat. The pulmonary
arteries of the donor and recipient are anastomosed using

microsurgical technique.
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he Department of Thoracic Surgery operates
Tas 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,

i.e., how changes in lung tissue associated with aging

iR

Professor
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Yoshinori Okada

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%).
We will continue to make every effort to contribute
to the development of respiratory surgery in Japan
and around the world, and to the benefit of the local
community, with general respiratory surgery such
as lung cancer and lung transplantation as the twin

pillars of our practice and research.

Institute of Development, Aging and Cancer / Tohoku University
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he Department of Functional Brain Imaging
Tis 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
in small animals to functional brain imaging 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 perception, memory, motor,
linguistic and emotional processes, to reveal the

mechanism of the mind that survives the complicated

Research Topics

« Functional mapping of higher cognitive functions of humans.

iR
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Ryuta Kawashima

physical and social environment around us. In social
technology research, we approach education and
social welfare from the viewpoint of brain science
in order to improve and maintain brain functions of
not only the elderly, but to better foster the healthy
development in children.

Our department also develops technologies to
decode one’s state of mind, such as attention, mood,
motivation, and understanding, based on the latest
neuroimaging methods that are currently available
to us. Furthermore, we extend technologies to
researches in cognitive functions in daily life and
social interactions. Simultaneous measurement
of multiple brain functions enable us to evaluate
interaction and resonance among neural activities
of individuals, leading to the development of

communication-enhancing methods and designs.

+ Neuroimaging study for brain plasticity in performing 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 measurements.

Institute of Development, Aging and Cancer / Tohoku University
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A) Students examining images and results

from an MRI experiment.

B) A volunteer subject is thoroughly guided

in the scanner room.
C) Regions of the brain that are activated
during self-recognition in the mirror.
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Figure : Operation room (A) and imaging room (B) during an MRI experiment.
An example of research results (C):
Various brain regions at work in the perception of self-image in a

mirror (Sugiura et al., 2014).
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he Department of Human Brain Science was
Testablished 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 neuroscientific perspective. There are five main

research topics

The Self in the Brain

How is the ‘self’ born in the brain and how it affects
our cognition, behavior, and social adaptation? We
are trying to solve mysteries about various aspects of

the self, such as physical, social, and mental health.

Where value comes from?

The brain integrates various sensory inputs and
evaluates the item or environment by referring to
knowledge and memory, but the process is still full of
mysteries. Various behavioral experiments and neural

measurements have revealed the mysterious reality.

Language and communication
Humans create a society through communication,

and language is its powerful tool to convey feelings

B
Professor
128 TSR

Motoaki Sugiura

and move people. Elucidation of the neural bases
of these functions and their acquisition is expected
to contribute to understanding humanity and to

educational applications.

Disaster and the power to live

We are conducting various studies on human mind
and behavior in disasters.

In particular, we clarified 8 factors (leadership,
problem solving, altruism, stubbornness, etiquette,
emotion regulation, self-transcendence, and active
well-being) of the “power to live with disasters”
in a survey of survivors of the Great East Japan
Earthquake (2011), and using this questionnaire
we are conducting various surveys, behavioral
experiments, and clarification of their psychological
and brain bases. We aim to apply the results of
our research to disaster management and general

education.

Human brain science for the future

Super aging society, increasing disasters, and ‘smart’
society to come; how do these environmental and
social changes affect our lives and values? From
the perspective of cognition and brain science, we
aim to make proposals on the future of human life,

technology and society.

Institute of Development, Aging and Cancer / Tohoku University
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Figure Personalized prevention and personalized medicine for dementia and

cognitive decline

We assess the risk of dementia based on factors such as genetics, lifestyle, and
environment, and provide early lifestyle and medical intervention to achieve
individualized prevention of dementia and achieve healthy longevity
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he Department of Aging Research and Geriatric
TI\/\edicine stands at the forefront of brain science
and geriatric medicine, conducting comprehensive
research and clinical practice focused on dementia
and diseases specific to the elderly. We have
established a cognitive function outpatient clinic
where we provide precise diagnosis and treatment
through examination and testing of suspected cases
of cognitive decline, as well as consultation on
treatment decisions and coping strategies for severe
dementia with peripheral symptoms. In addition, we
are actively introducing new drugs for Alzheimer’s
disease that have recently begun to be used in
clinical practice, and are participating in many clinical
trials and new drug development for dementia. In
clinical research, we elucidate the pathophysiology
of dementia and cognitive impairment across all
ages using state-of-the-art imaging and physiological
examinations, and disseminate our findings to the
world. Furthermore, we aim to provide better medical
care through clinical research to solve problems such

as polypharmacy and delirium in geriatric medicine.

iR
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Moreover, we are vigorously engaged in basic
research to solve the challenges posed by the
super-aging society. To this end, we are promoting
joint industry-academia research that utilizes
the university’s diverse research seeds while
collaborating with many companies. Our department
covers a wide range of areas related to the health
of the elderly, including brain development, aging,
lifestyle habits, and genetic factors. Specifically,
we are conducting intervention studies to clarify
how various factors related to daily life, such as
dietary habits, exercise habits, and artistic activities,
affect the physical function, cognitive function, and
psychological state of the elderly. Ultimately, we
aim to connect the results obtained through joint
industry-academia research to social implementation,
recognizing that responding to the super-aging
society is an important issue that universities and
industry should work together to address. We have
already created several university-launched startup

companies.

Institute of Development, Aging and Cancer / Tohoku University
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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, leading to poor
quality of sleep. Certain stress also causes a reduced quality of sleep. Such poor sleep
quality leads to several 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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he function of the brain significantly declines 3. Elucidation of reversible and irreversible molecular
Tvvith advanced age. Recent studies suggest that mechanisms of brain aging.
such brain aging is not only a consequence of aging Additionally, we are trying to develop novel
but also may cause aging and affect longevity. The methodologies that will enable the extension
aims of our laboratory are to understand brain aging of healthy life expectancy in humans through
at the molecular level and to elucidate the role of collaborative research with experts in various fields
the brain in the regulation of aging and longevity in (epidemiology, clinical medicine, mathematical
mammals by addressing the following aims: modeling, etc.) across the world. We hope our
1. Identification of a novel neuronal population in research will contribute people to live longer and
the hypothalamus that may control mammalian healthier in a rapidly aging society.

longevity through sleep regulation and elucidation
of its mechanisms.

2. Exploration of neurons and neuronal circuits, which
are responsible for the effects of dietary/nutritional

interventions in mammalian lifespan extension.

Selected Publications

1. Urushihata T, Goto M, Kabetani K, Kiyozuka M, Maruyama S, Tsuji S, Tada H, Satoh A. Evaluation of cellular activity in
response to sleep deprivation by a comprehensive analysis of the whole mouse brain. Front Neurosci, 17:1252689,
2023

2. Tsuji S, Brace CS, Yao R, Tanie Y, Tada H. Rensing N, Mizuno S, Almunia J, Kong Y. Nakamura K, Furukawa T, Ogiso N,
Toyokuni S, Takahashi S, Wong M, Imai SI, Satoh A. Sleep-wake patterns are altered with age, Prdm13 signaling in the
DMH, and diet restriction in mice. Life Sci Alliance, 6:6202301992, 2023 (HEEZE)

3.ERE , ERERT . MRICHOERZLICRES I 2RKR MRMEEROBE . REBES, 2023. DOI:10.18958/7323-00003-
0000586-00 (BHEEE)

4.8, EEEHET . KCRESHEEIEY 125710 X . Geriatric Medicine, 61: 29-33, 2023

5. 5HE—B, hiFBHT . 5% NMEMERDRKZSD | BHAEICHIIDEL - FatlHDEMREZTDHARER FX . Geriatric
Medicine, 61: 5-7, 2023 (HESE1E)
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Figure: The photo shows nascent primordial germ
cells (green) in an early mouse embryo.
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ell Resource Center for Biological Research
Cconducts cell banking business and research on
germ cells.
1. Cell Bank
The purpose of the Cell Resource Center for
Biomedical Research is the collection, establishment,
quality control, distribution of useful cell lines, and
construction of database for researchers. 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 (http://www.idac.tohoku.

ac.jp/dep/ccr/).

2. Interuniversity Bio-Backup Project (IBBP)

IBBP is a system to back up the biological resources
essential to the work being done at universities and
research institutions nationwide. Tohoku University

is an IBBP member university, and works closely

Research Topics

tvI—k ==
Director of the Center |
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Yasuhisa Matsui

with the IBBP center which established a centralized
storage facility in the National Institutes for Natural

Sciences (NINS).

3. Research Interest

Our goal is to elucidate the molecular mechanisms
of germ cell differentiation and development, and to
uncover the mechanisms by which they transmit both
genetic and epigenetic information to successive
generations. We are especially interested in
understanding the epigenetic and metabolic changes
that germ cells undergo during their differentiation
and their roles. We also explore how various
maternal environmental factors including nutritional
conditions and chemical compounds affect metabolic
and epigenetic status in fetal germ cells and
subsequent germ cell development as well as health
conditions of individuals of next generation. The
photo shows nascent primordial germ cells (green) in

an early gastrulating mouse embryo.

1. Roles of metabolism-epigenome regulatory axis in germ cell development.

2. Mechanisms of epigenetic inheritance via germ cells.
3. Metabolic controls of pluripotent stem cells.

Selected publications

- Hayashi, Y., Tando, Y., lto-Matsuoka, Y., Ikuta, K., Takehara, A., Morino, K., Megawa, H. and Matsui, Y. Nutritional and
metabolic control of germ cell fate through O-GIcNACc regulation. EMIBO Reports, e56845 (2023).
- Tando. Y. and Matsui, Y. Inheritance of environment-induced phenotypic changes through epigenetic mechanisms.

Environmental Epigenetics 9, 1-12 (2023).

- Hayashi, Y. and Matsui, Y. Metabolic control of germline formation and differentiation in mammals. Sexual Development

15, 388-403 (2022)

- Tando, Y., Hiura, H., Takehara, A., Ito-Matsuoka, Y., Arima, T., Matsui, Y. Epi-mutations for spermatogenic defects by
maternal exposure to Di (2-ethylhexyl) phthalate. elife 10, €70322 (2021)
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Figure 2 Rotary blood pump Total
Artificial Heart
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IR Associate Professor Bh#  Assistant Professors
EE ?EZ Yasuyuki Shiraishi CHIKWETO FRANCIS

ES ZE Aoi Fukaya

he Pre-Clinical Research Center was established
Tas a facility that can perform all the necessary
processes to enable rapid device development,
including theory development, prototype modeling,
basic characterization using full-scale circuits,
evaluation of product functions and biological
functions through animal experiments, and evaluation
based on regulatory science in pre-clinical and
clinical trials. The Center for the Promotion of Non-
clinical Research was established as a facility that
can perform all of the above in a single system with a
global standard that can be used worldwide.

The electronic medical devices and healthcare
systems developed in this project can be clinically
tested at the Center for the Promotion of Clinical
Research at the University Hospital (CRIETO), which
is located on the adjacent campus. This will enable
rapid, seamless, and integrated development from
basic theory at the idea stage, to models, full-scale
models, animal experiments, non-clinical animal

experiments, clinical trials, and clinical trials, all

TVI—FK
Director of the Center

FEERIREBRIEEN BT R
Head of Pre-Clinical Evaluation

#]iR

Professor
NEg=pd

Tomoyuki Yambe

centered on this center, and is expected to lead to
the creation of a new electronic medical device and
healthcare system industry in the earthquake-stricken
Tohoku region.

The center consists of four research Departments.
The Department of Medical Engineering and
Cardiology aims to develop new diagnosis tools
and therapeutic devices such as the artificial heart,
ventricular assist device, and various artificial organs
by using new technology from the Bio Medical
engineering field. Our laboratory focuses on
future biomedical engineering based on Bio-Nano
technology and we are also a member of the Global
COE program and the Global Nano-Biomedical
Engineering Education and Research Network Centre.
Currently, various projects such as the Nano Artificial
Myocardium, Artificial Sphincter, and Regenerative
Medicine are underway, and based on our long list
achievements, we have been developing remote

Medical information devices with several companies .
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Pre-Clinical Research Center

FRAZEFEZTEF Dept. Respiratory Engineering

FRALEBFEZHFHF. HRALBEDTRUE.
EFOBEDELZBENE UT. MBIBEEDHLE S it
fEESEDER B DR, TEBRFEAICEBFSBRVIT
RALICH T 2H LLIBEE - 31UV EERKES DRIFE(C
BVIAATENDFRTD,
FRAEBFEFZDHFICHIFDHR
-RIEBEMRTZENE UicdeviceDEIF
JURERNAB D EE B DRIF
IR RS DE IR DFRER

HE(FEHAIRZLS?EF  Dept. Biomedical Measurements

S NG EURARR RO B (E. M (CREMR LI EEZE -
REZN - AEZNEEDFHAITIA PG ORF - 51D
(K. ADNEDFRIEC AN ZXLZHESHCT BT
EZEENICLTVET,
EENIERSTRAIRR D ECH 1T D
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PEHR Head of Department

|E_|Ea ﬁﬁ Yoshinori Okada

The Department of Respiratory Engineering
will promote lung transplantation medicine and
develop lung transplant-related medical devices
with the aim of improving the prognosis and
quality of life of patients with respiratory failure,
and will incorporate the development of new
treatment methods and new medical devices for
respiratory failure that go beyond home oxygen
therapy.

Research Topics:

« 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.

PER Head of Department
T B @EHmD Yoshifumi Saijo

The Department of Biomedical Aging
Measurements aims to develop and validate
imaging and sensor technologies for
measurements of aging-related physiological,
morphological and/or biochemical changes
which can help to elucidate the processes and
mechanisms of human aging.

Research Topics:

- Development of High Precision Imaging and
Sensor Technologies.

- Biomedical Engineering Evaluation of Skin
Conditions.

- Evaluation of Atherosclerosis in Large
Population, and finally.

- Collaborations of Aging Research and Imaging
and Sensor Research.



Institute of development, Aging and Canser / Tohoku University

IRIEX MU AZEAER

RtV I—

Center for Environmental Response and Aging

rEVI—F. BETOERE RELCEYE. KR
& BRI EDRERFICHT R MUAREE
OB EERZRASNICT D L ZBNE LTV
9, mICBRE. BB ZERIEL. HRREEIZE
HBTEICKHT, BUETOLRZESE, E(tEER
BEENTDIETT,

29 —E£ Director of the Center

B SBAF Fan-Yan WEI
B %0 Assistant Professor
E_HII%} %il— Keito Okazaki

The Center for Environmental Response Research
aims to explore the functional interactions between
the aging process and the stress response to
environmental factors such as chemicals, pathogens,
and mechanical stimuli. The center’s ultimate goal is
to delay the aging process and alleviate age-related
diseases by regulating defense mechanisms and
increasing cytoprotection capacities.

i MRI 225 —

Brain MRI Center

T Y—E. NEDRRE - FEREICEET ST DIC
HICEWSHIHISERERE (MR) =BZHEFMIC
HUTWE T, MREXEDFIHZRET dAZ. iz
B, EEOMAENWESTAIERICSINTERT,

Y9 —FK Director of the Center

*25% ﬁ:;’é': Motoaki Sugiura
The Brain MRI Center was established for “joint
use” of the high-field magnetic resonance imaging
(MRI) equipment, which is available for research on
human brain function and structure. Researchers from
universities, research institutes and companies who
are interested in using MRI equipment can participate

in brain measurement experiments.

FoumtA3/NEI MRI £ 9 —

Small Animal MRI Center for Research Use

with Technical Advantage

AV —ld. ZLOWMRE - BEICADTTEIRTE
B RNRZERE TR BIREA X — IV T HAf DR
UV —RZRHITDIEZBELTVE T, Fle. R
FAMRIZEET S Y bik—LA (CCERIZE Limif a2t
ARIBESE) ([CBELTVET,

9 —E£ Director of the Center

EHEP %#: Kozo TANAKA

The Small Animal MRI Center for Research Use
with Technical Advantage (RUTA) aims to provide
an imaging technology with high-resolution, which
allows to take images of diverse research objects,
for many researchers and companies. The RUTA also
participates in MRI platform as a program of Project
for Promoting Public Utilization of Advanced Research
Infrastructure of the Ministry of Education, Culture,
Sports, Science and Technology of Japan.
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9 Various Data

Hﬁ%i& Faculty & Staff  2024.5.1 I187£ (as of May 1, 2024)

?E;ﬂ Students 2024.5.1 $R7E (as of May 1, 2024)

# & Professors 10(1)||Z= #% B & Administrative Staff 11(4)
HHIZ  Associate Professors 8(2)| |#: 7 Bt & Technical Staff 7(3)
8 BT Senior Assistant Professors 2(0)| |BREIEBE Limited Regular Staff 13(11)
B # Assistant Professors 20(8) | |FEE &S Part Time Staff 32(29)
_ () ARFLETHE

af Total e &) () indicates the number of female staff included in counts.

|

Categories

FEE
Undergraduate

B e

Master Course

BLERERN

Doctor Course

TR ok
Research Students

&t

Total

EEXRiHR7E
Grad.Sch.Medicine

22 (13)

55 (20)

1 (1)

78 (34)

EFEEFH
Dept.Medicine

26 (7)

26 (7)

EFEREZR
Dept. Medicine,Health
Sciences

1 (1)

1 (1)

ESEiiest ]
Grad.Sch.Dentistryy

1M

1 (1)

EE e
Dept.Dentistry

1)

1)

TR
Grad.Sch.Engineering

2 (2)

0 (0)

2 (2)

ERES bR
Grad.Sch.International
Cultural Studies

2 (1)

3(2)

5 (3)

EanBlEiER
Grad.Sch.Life Sciences

15 (8)

4 (2)

19 (10)

ETEH5E
Grad.Sch.Biomedical

1

5 (1)

6 (2)

Pl ES=2 it
IDAC

2 (2

2 (2)

£t Total

28 (9)

42 (25)

68 (26)

303

141 (63)

() AlRTHETHRE

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

EEEQ%—J%%% Operation Grants (81 : FF) (in

units of 1,000 yen)

% I3 Categories / £ [ Fiscal Year

2019

2020

2021 2022

2023

EEEXMNE
Operation

AHE

Personnel Expenses

404,938

402,969

389,873 393,001

385,594

Grants

wHE

Non-Personnel Expenses

139,948

137,762

135,273 132,563

130,207

BEERMNE

Operation Grants Total

544,886

540,731

525,146 525,564

515,801

RIS $i2




FIFHNEREETZAJANT External Funds @ F) (in units of 1,000 yen)

% IH Categories / f£ [ Fiscal Year 2019 2020 2021 2022 2023
RN EHENE
Grants-in-Aid for Scientific Research 180,960 175630 199,160 206,570 254,670
SRR E
Funds for Commissioned Research 202,523 305,436 214,751 203,670 197,317
HEIFFZT
SEIE5T 130,996 113,050 146219 174,033 152202
Joint Research
Sl
D . 120,449 154,909 150,372 114,330 84,669
onations
5t Total 634,928 749,025 710,502 698,603 688,858
ELY) Buildings
EYIFSIEETE Total Floor Area of Buildings 20,957m

" el

SATIZT A RE AT

Agreements on Academic Exchange with Foreign Research Institutes and Universities

o R fHfEER
A% Name of University E% country s e

AV AKRETFE NAFT I RT 4 J AWK FXURB 1988.8
University of Illinois USA :
BEGEER - EELGEERIAN E 1998.12
Liaoning Cancer Hospital And Institute China :
AEVYRAIZAT—RMAF 4 DIV HF=— ov7r 2003.7
Smolensk State Medical Academy Russia :
Fa—-N-Za—-OYAIVR - EVI— Fa-—N 2008.3
Cuba Neuroscience Center Cuba :
REIKEEY U A —VAHERZRA nry 2010.6
Mcgill University Canada :
(NP A9U7
University of Turin Italy 2011.7
IRYN=BFVRENNY—TAIVITRREY I — FII—=T 2012.9
University of Copenhagen Denmark :
FRIA S DI P 2012.11
Southwest University China :
FYEYT - IRUFTZwvT T VHR=IL 2013.7
Temasek Polytechnic Singapore :
Ryd—U—KRZE - F—ZARSUTPY - RT=) - AT - PRNVZAS - XF1 Y F—AKNSU7T 2014.4
Macquarie University Australia ;
75 T BREEASE L RENES 75 TEREE 2016.7
United Arab Emirates University United Arab Emirates :
L7« Y TREDIDS - RSEHES £V 2 2016.9
University of Reading United Kingdom :
Y RZ—KZE F—AKSU7 2017.2
University of Sydney Australia :
RNIVP Y KZESS /DT — 2017.5
University of Bergen Norway ’
ART A=Yy - 5 - IVFvKF ARAY 2017.12
University of Castilla-La Mancha Spain :
FyIITVKRE o7&
Chang Gung University Taiwan 2018.12
EIPIERF =1 2019.7
National Chung Cheng University Taiwan ;
THU IRPESRE Frd 2008.5
Masaryk University Czech Republic :
RUVIRZTKE FXAUR
Pennsylvania State University USA 2020.12
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F ﬁ W@EE Institute Map

EtEETEY
Kita- nanabancho-dori St.

[ESEiiEse s
School of Dentistry

ah

1ERT
Front Gate

JEAETEL
Kita-rokubancho-dori St.

R I EE R Z PR
T980-8575 BRI lEHERXEMEAT4-1
Institute of Development, Aging and Cancer,

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

SEEREAZR

Center for Basic Aging Research

OV T I MNEETRTIR

Center for Clinical Aging Research
AR —bIA IV TRFR

Center for Smart Aging Research
FETOY T 1 TR

Laboratory for Advanced Frontiers Research
TA VI A FZTARFR

Laboratory for Brain Dynamics Research

B JLA VA XA=I VT HRTNE

EB?*&IZEEE Seiryo Campus Map

Laboratory for Brain Imaging Research

[ESEMIRERR

Facility for Tumor and Animal Experiment

B SRERERR

Aging and Cancer, Pre-clinical Research Center

B BMERERR

Center for Laboratory Animal Resources

RIEXFNESEZFTRZLRR IDAC
TEETE

.

Kita- nanabancho-dori St.
[E3f 2 .
Ji NRIE
School of R - SRR

eececcccccce

Dentlstr
— "‘ R\ TEY
Kita-rokubancho-dori St.
SLASEES - KSR N fE
Tohoku University School of Medicine KEHwRbeRl
Tohoku University Hospital Tohoku Daigaku Byoin Mae Bus Stop
EiE 48 S#8 Route48

eececccccscce

eeeccccccce
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ﬂJ.' 'EI\ER h\ 5 DrsJ T A Access from Sendai Station

\ \ i it 5%
g : Tohoku Daigaki !
ES?S&U“‘V‘*““Y Byoin Mae-Bus Stop N jﬁ@%T

¢\ Kit-\afyobancho Sta.

|

ElE=H 1.C.

lETIE T Sendai City Subway

T IR ICRRUEERN SROPIYTE(CRE L, JEUBFETERFEE. b 2 HOK Y/ \BETAEANESH 15 72
MEFHRIMUETIROBRR—LR—IZTELL 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.

ll&™E/VR Sendai City Bus

HUBRNZAD W IFFER
Sendai Station Bus Stop

DY EES et - 175% TNEEfEEEPR PREZNSRS
Bus Stop No. Route Destination Time
FEL—-FFIER LRRERES e
9 Kitayama—Shihjicho Loop Ifine FIRZF IR # 205
Tohoku Daigaku Byoin Mae About20 min.

Via Hirosedori Station

XEFRIFETSB/R—AR—IZTELLEE 0,
% Visit Transportation Bureau City of Sendai website for further information.

72— Taxi

ILEERN ST EEFREH 15 2

About 15 min. from Sendai Sta.

WLBZEBEHNSDF7 TR Access from Sendai Airport to Sendai Station

WEZEED SIEERE TILEZEEY I L RHRTHI 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 {lEHmBERXEMRHET 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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