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MEXT Promotion of Development of a Joint Usage/Research System Project:
Coalition of Universities for Research Excellence (CURE) Program

Establishing a collaborative intelligence platform

for “Extending Healthy Lifespan”

Summary of Joint Research FY2024
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Joint Research Projects

and Cancer

No. Type Institute Affiliation Title Irﬂrrelstglgl::tl(l)r Research Title
06-1 Ton-down Kanazawa Cancer Research Professor HIRAO Deciphering metabolic and immunoregulatory mechanisms of aging:
p University Institute Atsushi towards intervention methodologies
Kanazawa Cancer Research OKAMOTO | . Eluc@ahon .Of the mechanism under’lymg cancer and inflammation-
06-2 Bottom-up . . . Professor induced disruption of bone marrow environmental network for bone health
University Institute Kazuo science
06-3 Bottom-u Kanazawa Cancer Research Associate OSHIMA Interactions between the cancer microenvironment and tumor cells using
P University Institute Professor Hiroko devices
Kanazawa Cancer Research Assistant ISHIBASHI . . . . . .
06-4 Bottom-up University Institute Professor Kojiro Glial mechanobiology links brain metastasis and aging
06-5 Bottom-u Kanazawa Cancer Research Assistant HONGU Comprehensive functional analysis of mitochondrial one-carbon
p University Institute Professor Tsunaki metabolism in aged/obese tumor microenvironment
Kanazawa Cancer Research Assistant KOHNO . . e
06-6 Bottom-up University Institute Professor Susumu Targeting metabolic vulnerability in advanced prostate cancer
Tohoku Institute of . Associate KAWAOKA Roles of nicotinamide-N-methyltransferase in metabolic disorders
06-7 Top-down Universit Development, Aging Prof: Shinpei neludi hexi
y rofessor inpei including cancer cachexia
and Cancer
Tohoku Institute of . Assistant OKAZAKI Multi-Organ Network analysis in pulmonary fibrosis and search for
06-8 Top-down Universit Development, Aging Prof: . .
y rofessor Keito therapeutic factor
and Cancer
Tohoku Institute of . CHIBA Development of a method to measure homologous recombination activity
06-9 Top-down . . Development, Aging Professor .
University Natsuko of breast cancer organoids
and Cancer
Institute of . . o
06-10 Bottom-up Tghokg Development, Aging Assistant TEMURA Kenji Analysis of the effect of KIF18A 1nh1b1.t0rs on the growth of breast cancer
University Professor organoids
and Cancer
Tohoku Institute of . Assistant WATANABE Elucidation of the influence of NKG2D on the pathophysiology of
06-11 Bottom-up . . Development, Aging . . . . .
University Professor Kazuki periodontal disease and its mechanism
and Cancer
Tohoku Institute of
06-12 Top-down University Development, Aging Professor WEI Fanyan Exploring the molecular mechanism of epitranscriptome ageing




Principal

No. Type Institute Affiliation Title . Research Title
Investigator
Tohoku Institute of Assistant SUZUKI Investigation of the aging hallmarks using hyperacute neurogenic
06-13 Bottom-up . Development, Aging & sng g hypera &
University Professor Takaya pulmonary edema model in aged mice
and Cancer
Institute of . o v . . e
L Tohoku . Assistant SAKAKI Cognitive neuroscientific study of creative problem-solving ability in
06-14 Inter-disciplinary . . Development, Aging .
University Professor Kohei elderly people
and Cancer
Institute of . . L . . .
L Tohoku . Assistant TAKEMOTO Neural mechanism of social isolation in older adults using virtual avatar
06-15 Inter-disciplinary . . Development, Aging . L
University Professor Ayumi communication
and Cancer
Institute of K
06-16 Inter-disciplinary T(.)hOkl.l Development, Aging Professor SUGIU . Effects of optimism induction on experimental pain and brain activities
University Motoaki
and Cancer
Osaka Research Institute for YAMASAKI Identification of lipid-specific T cell subsets to counteract host immune
06-17 Top-down . . . . . Professor . .
University Microbial Diseases Sho evasion by virus
Osaka Research Institute for TAKAKURA .
06-18 Top-down University Microbial Diseases Professor Nobuyuki Development of therapy for cancer cachexia
Osaka Research Institute for ISHITANI Constructing genome information of new aging model animals and
06-19 Bottom-up . . . . . Professor . . .
University Microbial Diseases Tohru exploring aging regulating factors
06-20 Bottom-up Qsaka. Res.earch Inst.ltute for Professor HARA Ejji The influence of the oral microflora on oral cancer microenvironment
University Microbial Diseases
Osaka Research Institute for IKAWA Analysis of fertility decline in the middle reproductive age of females in
06-21 Bottom-up . . . . . Professor . .
University Microbial Diseases Masahito mice
0622 Bottom-up O'saka' Resgarch Inst}tute for Professor KOTANI Ai Identification of 1ntracellu1a'r moleculgr mechanisms regu'latmg transferrin
University Microbial Diseases dependence in aggressive NK cell leukemia
06-23 Bottom-u Osaka Research Institute for Assistant | MURAMATSU Ceruloplasmin from tumor blood vessels promotes drug resistance in
P University Microbial Diseases Professor Fumitaka glioblastoma
06-24 Bottom-u Osaka Research Institute for Graduate | MATSUMOTO Elucidation of the interaction between high endothelial venules and
P University Microbial Diseases Student Kinnosuke immunotherapy in non-small cell lung caner




Principal

No. Type Institute Affiliation Title . Research Title
Investigator
. Specially . . . . . .
Osaka Research Institute for ) KAMAKURA Spatial transcriptomics of FADS6 gene in human pancreas tissue with
06-25 Bottom-up . . . . . Assistant . g
University Microbial Diseases Takefumi Xenium
Professor
06-26 Bottom-up Qsaka. Res.earch Inst.ltute for Associate KAWAMQTO Elucidation of the mechanism of B cell senescence in human ileum
University Microbial Diseases Professor Shimpei
06-27 Bottom-up Qsakg Res.earch. Inst.ltute for Graduate NODA Yoshimi Functional analysis of endpthghal stem cellis in idiopathic pulmonary
University Microbial Diseases Student fibrosis using Xenium in situ
. . Project
06-28 Top-down Kelo. Instltut'e folr Advanced Associate SAIT.O Comprehensive analysis of intracellular RNA metabolism in cancer cells
University Biosciences Yasuhiko
Professor
Keio Institute for Advanced SOGA Elucidation of human acute myeloid leukemia-specific ammonia
06-29 Top-down . . . Professor . . .
University Biosciences Tomoyoshi detoxification pathway
Lo Keio Institute for Advanced AKIYAMA Research on methods for disseminating research results related to healthy
06-30 Inter-disciplinary . . . Professor o . . .
University Biosciences Miki lifespan science to the general public
Keio Institute for Advanced HAYASAKA Metabolomic analysis of extracellular vesicles released by cellular
06-31 Bottom-up . . . Researcher .
University Biosciences Ryosuke senescence as senescence-associated secretory phenotype (SASP)
. . Project . S . . . .
06-32 Bottom-up I'{elo' Instltut'e fo'r Advanced Research YANG Jiayue Mechanism elucidation of COllFlS attenua‘gon by an intestinal mucosa-
University Biosciences . associate bacterium
Associate
Institute for Advanced JSPS
Keio Biosciences / Faculty Restart . Investigation and mechanistic elucidation of the lifespan-extending effects
06-33 Bottom-up University of Environment and | Postdoctoral ISHIT Chiharu of metabolites derived from the intestinal microbiota
Information Studies Fellowship
L Kanazawa Cancer Research Associate . Optimization of drinking habits through the development of a non-invasive
06-34 Inter-disciplinary University Institute Professor ENDO Yoshio alcohol load detection method
06-26 Bottom-up Qsaka. Res.earch Inst.ltute for Associate KAWAMQTO Elucidation of the mechanism of B cell senescence in human ileum
University Microbial Diseases Professor Shimpei




06-01

1. SL[EBF TR
(Title)

W

IR AE D R - SRR RREREAE DR & I ATE DB %

o

Deciphering metabolic and immunoregulatory mechanisms of aging: towards
intervention methodologies

2. WHIEAEH
(Principal
Investigator)

BRKEE BARERGIEPIERT, 7 LAaE et e Bk ¥R %

b

HIRAO Atsushi, Professor, Cancer Research Institute, Kanazawa University

3. WEgEs
(Co-investigators)

BEEFRBRT: JoimAEmPEigEeT iR Bk M

o

SOGA Tomoyoshi, Professor, Institute for Advanced Biosciences, Keio University

BHIWRESIA A F—  BAEYIRIENITEE R BB EA

o

TANUMA Nobuhiro, Miyagi Prefectural Hospital Organization Miyagi Cancer Center

ALK NRESAAIERT R TR

o

KAWAOKA Shinpei, Associate Professor, Institute of Development, Aging and Center,
Tohoku University

BRKY: BAERGEIIEET B M #1

B

TADOKORO Yuko, Assistant Professor, Cancer Research Institute, Kanazawa
University

4. R
(Summary)

AW Cix, OMimEBEIZE B59 5 NAD Rt FrBifiET ik % fesr L,
ZOMKRERZEMRET 5 Z LT, T OZWIEOMZE & e 588 2 Hitk
THI L, ONMENTLE S AL SRR OB A MR L, &ilaEbo 2
H=ALERAONNITHZ E2HE LTI EZED -,

T AEEIT, NADRERZMREOREEZE~DOIGHZ B L, fEEB X
O - AR E 2R e LRRRBRZ BB L=, — 7T, WPLJ/ A
BEfFgepr & LR L, B bFa gl 354 7 Rt o h—ok
RERFEZHED -, TORR, 7o & A 7 LB U TER & OFEE 73 700 1%
N E Y — ORISR TI LT-, KREr—% A2 LT, B GRE
A XD NAD (Rt 2 E & oE L RIFICERTE D Z L, I OITRMRIAS
DERFAMAFRE TH D Z & WD LT, SR FEAR 2 o —%2BA% L.,
EEFIGSRZ AT CRR 2D 5,

EHIT, M~ ADOIEIM I BT 5@ in R EAENT I L OBEREffT &
Fh L, = OfER, &S B OMEITICTE T D 2 L AR LT,
At IERIZEE D EE MR RIEICBIT 2 & MR O El & Z O A B =
ALERENZTEHZ 2 AfET,

o

This study aimed to (1) establish a novel analytical method for NAD metabolism,
which is deeply involved in aging-related diseases, and to understand its clinical
significance, thereby promoting the development and societal implementation of
diagnostic methods for metabolic disorders, and (2) elucidate the relationship between
immune changes associated with aging and the metabolic environment, ultimately
uncovering the mechanisms of stem cell aging. In this year, we initiated a clinical study
targeting both healthy individuals and patients with liver diseases to explore the
application of NAD* metabolism diagnostics in disease diagnosis. Meanwhile, in
collaboration with the WPI Nano Life Science Institute, we evaluated the performance
of a niacin metabolite sensor based on supramolecular chemistry. As a result, we
successfully developed a sensor with a binding affinity to the target that is over 700 times
stronger than that of the prototype. Using these sensors, we confirmed that a NAD
metabolite produced by cultured cells can be quantified at a level comparable to mass
spectrometry and that the metabolite in urine samples can also be quantified. Moving
forward, we aim to develop a practical sensor for medical applications.




Additionally, we conducted gene expression analysis and functional analysis of
hematopoietic stem cells in aged mice and confirmed that these stem cells contribute to
the progression of atherosclerosis. In the future, we aim to elucidate the role of
hematopoietic stem cells in systemic inflammation associated with aging and to further
clarify its underlying mechanisms.

5. FmCIER
(Papers)

Ueno M, Sugiyama H, Li F, Nishimura T, Arakawa H, Chen X, Cheng X, Takeuchi S,
Takeshita Y, Takamura T, Miyagi S, Toyama T, Soga T, Masuo Y, Kato Y, Nakamura H,
Tsujiguchi H, Hara A, Tajima A, Noguchi-Shinohara M, Ono K, Kurayoshi K, Kobayashi
M, Tadokoro Y, Kasahara A, Shoulkamy MI, Maeda K, Ogoshi T, Hirao A. A
Supramolecular Biosensor for Rapid and High-Throughput Quantification of a Disease-
Associated Niacin Metabolite. Anal Chem. 2024 96(36):14499-14507. doi:
10.1021/acs.analchem.4c02653.

Jing Y, Kobayashi M, Shoulkamy MI, Zhou M, Vu HT, Arakawa H, Sabit H, Iwabuchi
S, Vu CQ, Kasahara A, Ueno M, Tadokoro Y, Kurayoshi K, Chen X, Yan Y, Arai S,
Hashimoto S, Soga T, Todo T, Nakada M, and Hirao A. Lysine-arginine imbalance
overcomes therapeutic tolerance governed by the transcription factor E3-lysosome axis
in glioblastoma. Nat Commun. 2025, in press.

Kaito S, Aoyama K, Oshima M, Tsuchiya A, Miyota M, Yamashita M, Koide S,
Nakajima-Takagi Y, Kozuka-Hata H, Oyama M, Yogo T, Yabushita T, Ito R, Ueno M,
Hirao A, Tohyama K, Li C, Kawabata KC, Yamaguchi K, Furukawa Y, Kosako H,
Yoshimi A, Goyama S, Nannya Y, Ogawa S, Agger K, Helin K, Yamazaki S, Koseki H,
Doki N, Harada Y, Harada H, Nishiyama A, Nakanishi M, Iwama A. Inhibition of
TOPORS ubiquitin ligase augments the efficacy of DNA hypomethylating agents
through DNMT1 stabilization. Nat Commun. 2024 15(1):7359. doi: 10.1038/s41467-
024-50498-4.

Yanagiya R, Miyatake Y, Watanabe N, Shimizu T, Kanamori A, Ueno M, Okabe S,
Carreras J, Nakayama S, Hasegawa A, Kameda K, Kamakura T, Nakagawa S, Yamauchi
T, Maeda T, Ishii K, Matsuura T, Handa H, Hirao A, Ishizawa K, Onizuka M, Mashima
T, Nakamura N, Ando K, Kotani A. Amino acid influx via LAT1 regulates iron demand
and sensitivity to PPMX-T003 of aggressive natural killer cell leukemia. Leukemia.
2024 Aug;38(8):1731-1741. doi: 10.1038/s41375-024-02296-6.

Baba T, Tomaru U, Hirao A, Mukaida N, Johmura Y. Autophagy Inhibition-induced
Cytosolic DNA Sensing Combined with Differentiation Therapy Induces Irreversible
Myeloid Differentiation in Leukemia Cells. Cancer Res Commun. 2024 Mar
20;4(3):849-860. doi: 10.1158/2767-9764.CRC-23-0507.

6. FRHE

(Presentation)

Hirao A: Critical roles of metabolic and immune responses in hematopoietic stem cell
homeostasis. Fujita International Symposium on Cancer Science 2024, 2024 4= 11 A 15
H, A& R

Hirao A: Metabolic Organelle Dynamics on Cell Fate Determination. 2 83 [A] H A¥#
TR 2024 29 A 19 H, &6

Hirao A: Critical roles of metabolic and immune responses in hematopoietic stem cell
homeostasis. Duke-NUS/ NCCS & Kanazawa University Joint Symposium. 2024 4F 3
Ha4aH, YoHAR—

H AT, SFRBC S & 2@l o & 2 7R O iR, 5
28 [AliE MARNESFAFFE22, 2024 4F 1 7 26 H, K

F AT - - SR AR A BE G OO 1E 5 VERERF AR ORI & T DI & 2 fEEFF
SEfZ HER LT, 3G LRFIVH - LRIBFES 27 DJEREE R
JEBANTIER T 0 7T hXy 7 AT RY T A 202442 H 21 H, 4R
HTHE -« &R o 2 o 7 IS OBE & € ORHEIC K DABMESAELR
RIS O fiR ], AMED-CREST/PRIME [ #(t) %0 BHAE sEI S 75, 2024 4 4
H20H, f&

HETHE -« &Rl o 2 > 7 IS OBAR & € OMGEIC K D IBPERAESR
SRS ORI, AMED-IST &R % v 7 4 7223, 2024 4 12 A 14 H, HUR
R R, SER B U Y Y — AIEPEITRAT L 72 B S i AR AE O fiR B &
BORUIBRIEORISE, 927 0] M GSEETIER, 202341 H 19 B (OK) - 20 H,
NG

LB fRh, AZILEERS, BRPE, AEROKHE, TR O T A T Y A O )
ONA AN =Ty NRFEBALD T2 O DRI F /31 A Y —OF%E, % 10 [
oL RERTTES, 2024 28 A 1 H-2 H, K%




10.

11.

Kobayashi M, Jing Y, Hirao A: Lysosome-mediated TMZ-resistance is promoted by
TFE3 in glioblastoma, 5 83 [A] H AR P FIl4s, 2024 429 H 19 H-9 A 21
H, f&h

Jing Y, Kobayashi M, Hirao A: Manipulation of the amino acid metabolism promotes
therapeutic efficacy through targeting lysosome in glioblastoma, American Association
for Cancer Research Annual Meeting 2024; 2024 Apr 5-10; San Diego, USA.
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1. EFEFICIRE
(Title)

B ORERFICRT T2, A - RIEIC K 2 BREEREE R v MU — 7 ORGERRE D
i o

o

Elucidation of the mechanism underlying cancer and inflammation-induced disruption
of bone marrow environmental network for bone health science

2. WFERFE
(Principal
Investigator)

BIRKRTF DAERRGTENETT #ax WA —5

o

OKAMOTO Kazuo, Professor, Cancer Research Institute, Kanazawa University

3. WHgEsr s
(Co-investigators)

KBRRZ BEWRMTIERT 2% 1L &

b

YAMASAKI Sho, Professor, Research Institute for Microbial Diseases, Osaka
University

FRRT: RFEBEEZRITER AR 2w ilE  FriEbh#  RE Ekk

o

ASANO Tatsuo, Project Assistant Professor, Department of Osteoimmunology,
Graduate School of Medicine, The University of Tokyo

4. HEEL
(Summary)

BIXH R E L2 NI EBZROETH Y . T OREREIR T I3 OB OHERC
EfE L. MEEEEMOEN - ENH#EREOER LD, BICBELHRE L TIRA
SORIETR BT MR 2 A U AR AT 2 B R 2R 2 &S0 D, BT e fia,
B, R, TRRGMIIE, MRS OB & 1E D S AR i tE [ % B
LTW5D, X5\ m e <c o i OMER: - /3b72 & ok m ik
INREEOR B B O, G TR B SR O BRAR I, MZERE M, MW
BRRARN, EAHHI 2 OB REBREE D Z IR R R U — 7 ISR D R A )
FELTHLNCTANERS S, 2 CTABETIE. PARKIEKRBEZET S
BTNV T RGBT, SERIFEIRIZ KX > T EEZ SN b ERERES
BT L. Z OFEMTOMATICE D $LA TS, BREEMNT. 726 N B
AR, EBEMZE R, AR ORI 28 U T, BREREOER
LR BRSPS 7 VRIS 2B S M L, DSAHIRZ B ONTHRIERIC K D
BT F AR ORFEIC R o o, RRRIE, EBER O/ A8 < TR - 1R
HIBRAR OHFFH > — X OAIHICENR 5 Z LRl S5,

o

Bones are the key component of the locomotor system that supports and moves the
body, and their dysfunction directly affects the quality of life and is the main cause of
shortened healthy life expectancy. Especially, cancer and inflammation can affect bone
structures and cause irreversible changes. Bone contains various mesenchymal cells
including osteoclasts, osteoblasts, chondrocytes, adipocytes and mesenchymal stem
cells. The bone marrow also plays a role in the hematopoietic microenvironment for
the maintenance and differentiation of hematopoietic stem cells and immune progenitor
cells. Therefore, understanding the mechanisms of pathological bone damage requires
comprehensive elucidation of the changes in the multicellular network within the bone
marrow environment, including mesenchymal stem cells, immune cells and bone cells.
In this project, we have worked to investigate the bone environmental disorders induced
by various pathological stimuli in mouse models of cancer and inflammatory diseases,
and to elucidate the mechanisms how bone environment is damaged. Through
comprehensive analyses of bone structure, bone cells, bone marrow mesenchymal stem
cells and immune cells, we identified the cellular populations and/or signaling pathways
responsible for bone damage in the pathological settings. Our findings revealed novel
regulatory pathways of bone homeostasis mediated by cancer cells and the immune
system. This study would generate innovative seeds for the development of preventive
and therapeutic technologies that promote musculoskeletal health.

5. fmSCHER
(Papers)

YL
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6. FRIEK
(Presentation)

9.

10.

11.

12.

13.

Kazuo Okamoto [ Immune-Bone crosstalk in health and diseases | The
haematology/oncology meeting in Universititsklinikum Regensburg, 2025 4F 3 H 13
H., KA« L—=F 2707 (BI5H#TH)

A% TEREBICETE &R A7 AOMAEE]  HOTEFLRY: RIBS
seminar, 2025 4F2 A 21 H. THEWREFH i (FFFHE)

WA —% TEZGE R -MIERGME s v 2 h—2 | F—E AR A
Jeex. 2025 422 A 8 B RUEBISRLED i (PR 7R )

fAR—% T2 -FEEREMMa s n 2 h—7 | FKERF MR AL
FHAINE 25 JEAERL &Y VAR Y D AL 2024 45 12 H 2 B, 5T RGBT (TR )
Kazuo Okamoto [ Unraveling tumor assault on bone-immune microenvironment| 4>
REBENAEDFEY R T T A 2024411 H 6 B, 1) IIR&R TR )
Kazuo Okamoto [The osteoimmune cytokine RANKL in bone metabolism and cancer |
The 12th FUSCC-CRIKU Joint Symposium on Tumor Biology 2024, 2024 4 10 H 25
A, B - LigarsEns)

fAR—% [TEREND, REREZHLE Lok 7 a2 b—27 %) R’
R ZFPEFE MIEFHE - R FHE S 6 FE MG R Ptsta. 2024
10 H 12 B SR SO X (A T)

A—5 TE., G, S AIZE1 5 RANKL #FZEOicHi#R:] Bone & Immunology,
2024 427 H 31 A, Online (FRTF74IH)

il A—%  [The osteoimmune cytokine RANKL in bone, immunity and cancer] 2§
LEIRB AR A M A 5, 202447 A 26 A, ALHEEFLE TR #EE)
Asako Kubota, Kazuo Okamoto. Hiroshi Takayanagi, Sho Yamasaki [ Contribution
of ITAM receptors to spontaneous inflammatory disease] 55 1 [BIHAY A b A >
T, 202427 H 25 H, ALMEEFLIR T (R A 7 —)

Kazuo Okamoto [ Spatio-temporal Analysis of the TNF family cytokine RANKL in the
immune and skeletal system .| 16th World Congress on Inflammation (WCI 2024),
20247 H2 H, ¥« rXo 7T 4 (RAHX—)

fAR—% TERBICETE L RE Y AT AOMEE] 5 42 [0 B ARG RHEE
SRS 2024 457 A 2 A, IHREARE T (R AR TE)

DRI AR @A, IR TF OFE R IEMER: 2 48§ 2 S il
SFl HIRIAAERESE, 2024 4F 6 4 27 A, MPBRE & ETHERA X —)
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1. HL[EBFTER
(Title)

TA A7 IO T2 23 AU INBRBE & EISE AN 0> KR AL VR oD i

b

Interactions between the cancer microenvironment and tumor cells using devices

2. WrgEEH
(Principal
Investigator)

BIRKF: DAERGENETT W K& ST

b

OSHIMA Hiroko, Associate Professor, Cancer Research Institute, Kanazawa University

3. WEgEs
(Co-investigators)

PR RFERARIIERT S ok 41T

o

MATSUNAGA Yukiko, Professor, Institute of Industrial Science, The University of
Tokyo

SIRKT PSAERGEZERT  SME ARSI E Q024 4 10 AlRE) =7
P A —

o

KOK SauYee, JSPS Postdoctoal Fellowship for Overseas Researchers, Cancer Research
Institute, Kanazawa University

4. R
(Summary)

KGN ABED 5 EAERIT, AT —23 TO%LLETHLDITK L, i -
fFlig7e & DMIBESFIEE NRO SN D AT —Y 4 [ZHEITTH LK 15% IR T4
%o OFV | JRIEEON AN EFE O MR o VERNICIRE L. ol
~EE UHEE T DERE 0N, KB AICBIT 2 ERFEREEZ LD, HERE
7 1 ADF T KGN AR O ARBEREI &R RIEBRFE O - DI,
DA X B i B R AR LI RBR 72 3 2 < R R iRT S L E T H D, AF
JETIE, TNETITHNL LI~ D AETARA NS /A RETVEHANT, L
TO2WHHEIZEHR LW a#ET 5,

1. MEEEFE D B fk#E L C, ApcA716 (A), KrasG12D (K), Tgfbr2-/- (T), TrpS3R270H
(P), DAFHIAD KT A N—BIn - EREF>O, BEFNY /A K (AKTP #ifd)
ERHWT, SRR Y AT L TH DB AMNREERLT A A& 2 ERL L,
A58 AR o0 I A NS EFE 2 A A — D 0 T T+ %, ZORgRICE D M
N[ A TR 5 RIE DS A O I A& PN A EHE A 2 PR3 5

2. B AHRAIVH ) A K& Cancer associated fibroblasts (CAF) OFEAAEH
ARV TR T AT OEEE S AT A BRI A,

pi

The 5-year survival rate for colorectal cancer is over 80% at stage 3. However, once
it progresses to stage 4, where metastasis to other organs such as the lungs and liver is
observed, the survival rate drops to approximately 15%. This indicates that the primary
cause of death in colorectal cancer is the metastasis of cancer cells from the primary
tumor site, where they invade surrounding blood vessels and lymphatic vessels, migrate
to other organs, and establish secondary tumors. Therefore, understanding the
mechanisms by which cancer cells infiltrate blood vessels is crucial for elucidating the
metastatic process in colorectal cancer and developing methods to control it. In this
study, continuing from last year, we aim to elucidate the mechanisms of colorectal cancer
metastasis by intestinal organoids (AKTP) harboring four genetic mutations, ApcA716
(A), KrasG12D (K), Tgfbr2-/- (T), and TrpS3R270H (P). We will utilize a three-
dimensional culture system, the cancer microenvironment-mimicking device, to
visualize the process of vascular infiltration by colorectal cancer cells, with the goal of
understanding the patterns of vascular invasion and shedding light on the metastatic
process of colorectal cancer.

5. am SLIESR
(Papers)

Yukinori Ikeda, Makoto Kondo, Jun-ichi Suehiro, Hiroko Oshima, Sau Yee Kok, Kazuki
Takahashi, Joris Pauty, Dong Wang, Hiroyuki Sakurai, Masanobu Oshima, Yukiko T.
Matsunaga, " A tumor-microvessel on-a-chip reveals a mechanism for cancer cell cluster
intravasation”, iScience, accepted.
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Hiroko Oshima, Yuichiro Furutani , Noriyuki Inaki , Masanobu Oshima. “Wnt ligand-
associated liver metastasis of gastric cancer in organoid model” “Fffi k=B ~ 7 Ak~
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Glial mechanobiology links brain metastasis and aging
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AINZHEODT B Z AR L 2 0 | HEl b=l W TAZ I HITHEINT 5
THAHIREL MR DORIE « #EOTFHICORN D EEZBND,

o

In this research project, we focus on the mechanical properties of the brain, the softest
organ in the body, examining how physiological and pathological alterations in the
brain's microenvironmental stiffness, such as those occurring during aging, influence
glial cell characteristics. This study aims to investigate the resultant effects on the
formation and progression of brain metastasis, thereby contributing to the understanding
of glial mechanobiology in brain metastasis.

Recent studies have shown an increase in the expression of the extracellular matrix in
aging and Alzheimer's disease, leading to heightened mechanical stiffness of the brain
(Reed et al., J. Histochem. Cytochem., 2018). However, the impact of these changes in
brain stiffness on glial cells remains largely unexplored. Therefore, by clarifying the
effects of changes in brain microenvironment stiffness on glial cells and metastatic brain
tumors, this study will make it possible to organically link aging and brain diseases
through glial cells, which will lead to the prevention of the formation and progression of
various brain diseases that will further increase in the super-aging society in the future.
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Comprehensive functional analysis of mitochondrial one-carbon metabolism in
aged/obese tumor microenvironment
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HIZRENT T 2, ABFZEIC L0 1k - IEMEREEICIT 203 UMM 1 RSB 0%
BN S E e, 1 IRFBICHTRIE 2R & U 7= 85Ik R O A1 H 12 5
MBS,

p

One-carbon metabolism is an essential process for nucleic acid synthesis, amino acid
synthesis and energy production. Therefore, it could be a potential target for anticancer
agents. We recently found that inhibition of mitochondrial one-carbon metabolism in
breast cancer cells leads to significant changes in the properties of tumor
microenvironment cells such as tumor-associated macrophages and blood vessels. Thus,
mitochondrial one-carbon metabolism in cancer cells plays crucial roles in crosstalk with
niche cells.

Aging and obesity are known to alter the properties of tumor microenvironment.
However, the impact of cancer cell mitochondrial one-carbon metabolism on the
aged/obese tumor microenvironment is not understood at all. Therefore, in this study, we
comprehensively analyze the effects of cancer cell mitochondrial one-carbon
metabolism on its microenvironment in aging and obesity states using single-cell RNA-
seq. This study may lead to the creation of personalized medical strategies which target
mitochondrial one-carbon metabolism.

5. fm LIS
(Papers)

T. Hongu, Saranqiqige, Shandan, H. Kusunoki, A. Ishimura, T. Suzuki, T. Oskarsson, N.
Gotoh. Permeable lung vasculature creates chemoresistant endothelial niche by producing
SERPINE] at breast cancer metastatic sites. Cancer Science, in press.
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Tsunaki Hongu, Itsuki Toriba, Hirokazu Kusunoki, Noriko Gotoh. ‘“Mitochondrial one-
carbon metabolic enzyme SHMT?2 as a therapeutic target for cancer” The 28" Japanese
Foundation for Cancer Research-International Symposium on Cancer Chemotherapy
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Tsunaki Hongu, Yuming Wang, Tatsunori Nishimura, Takiko Daikoku, Ryoji Yao,
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Targeting metabolic vulnerability in advanced prostate cancer
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R TQ DOFEFYN PCC LA LM o722 & 2521 T, TQ DREER 21T
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oz L0, SUCLA2 KRICHINLARDS A DFT- 72 iR — R L e DAL B % Al
HybZtaxHET,

b

The inactivation of the tumor suppressor gene RB induces hormone-independent
nuclear translocation of the androgen receptor, representing a pivotal factor in the
development of hormone therapy resistance. A critical issue arises as existing therapeutic
modalities predominantly target the androgen receptor, leading to cross-resistance and
ultimately exhausting treatment options. Hence, there is a pressing need to develop a
novel class of therapeutic agents. Previous findings from our research indicate that
approximately 30% of advanced prostate cancers exhibit deletions involving the
SUCLA2 enzyme, a metabolic gene co-encoded by RB and its adjacent loci. Moreover,
we have demonstrated that 2-isopropyl-5-methylbenzo-1,4-quinone (TQ) shows promise
in targeting SUCLA2 deletions and thus presents a potential avenue for disease
management. Building upon our prior elucidation of TQ's target mechanism, this study
aims to refine the molecular structure of TQ and synthesize more potent derivatives.
Furthermore, we seek to elucidate the mode of action of these newly synthesized
compounds through comprehensive metabolic analyses. Through these efforts, we aim
to develop compounds that serve as novel therapeutic candidates for SUCLA2-deficient
prostate cancer.
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Gong L, Voon CD, Nakayama J, Takahashi C and Kohno S. RB1 loss induces quiescent
state through downregulation of RAS signaling in mammary epithelial cells., Cancer Sci.,
115(5):1576-1586, 2024.

Yu H, Kohno S, Voon DC, Hussein NH, Zhang Y, Nakayama J, Takegami Y and Takahashi
C. RECK/GPR124-driven WNT signaling in pancreatic and gastric cancer cells. Cancer
Sci., 115(9):3013-3025, 2024.

Kayahashi K, Hasan M, Khatun A, Kohno S, Terakawa J, Horike S, Toyoda N, Matsuoka
A, lizuka T, Obata T, Ono M, Mizumoto Y, Takahashi C, Fujiwara H and Daikoku T.
Androgen-responsive FOXP4 is a target for endometrial carcinoma. Commun Biol.,
7(1):740, 2024,
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Roles of nicotinamide-N-methyltransferase in metabolic disorders including cancer
cachexia
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This study aims to understand the role of nicotinamide-N-methyltransferase in cancer
cachexia and related metabolic disorders. NNMT is an enzyme that transfers a methyl
group from S-adenosyl-methionine to nicotinamide, producing 1-methyl-nicotinamide
(1-MNA) and S-adenosyl-homocysteine. We will uncover how this metabolic reaction
and accompanying metabolites contributes to pathophysiology such as cancer cachexia.
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Shinpei Kawaoka. Our challenges to understand cancer cachexia, decode enhancers, and
reveal multi-omics changes in our daily lives. ASHBi Retreat 2024. 2024 45 1 A 26 H.
Shinpei Kawaoka. Multi-modal data analyses to understand cancer cachexia, enhancer-
dependent gene regulation, and physiological responses to daily activities. International
Symposium on Cancer, Aging Biology and Bioinformatics-Toward Omics-driven
prevention and medicine for aging and cancer- RIMD, Osaka University. Feb 18. 2025.
Shinpei Kawaoka. Understanding complex biological phenomena using large-scale data
analysis. International Symposium on Physics of Intelligence—Statistical Mechanics
and Machine Learning: A Powerful Combination of Data Analysis. Nov 6-8. 2024
Shinpei Kawaoka. Systemic metabolic and immune defects in advanced cancer patients
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o

Idiopathic pulmonary fibrosis is a disease with a poor prognosis in which repeated
damage to the lung epithelium induces inflammatory cells that activate fibroblasts and
cause fibrosis. Although molecular targeted drugs that suppress the function of
fibroblasts are used in clinical practice to treat pulmonary fibrosis, no effective treatment
results have been obtained and the development of new therapeutic drugs is highly
desired. Pulmonary surfactant, which has a lung-protective effect, is synthesized from
fatty acids in the lung. There has been reported that surfactant synthesis is abnormal in
pulmonary fibrosis, and in mouse experiments, the tissue image improves with
pulmonary surfactant supplementation in lung fibrosis. I decided to investigate whether,
in pulmonary fibrosis, there are lipid interactions between the liver and adipose tissue,
which are the main lipid storage reservoirs, and the lungs. Specifically, I will search
whether compensatory mechanisms exist and it ameliorates the pathology or, conversely,
whether such as a lipid mediators mediate the worsening of fibrotic pathology and, if so,
what will happen by promoting or inhibiting these phenomena. The aim of this study is
to find new treatment strategies from organ interactions in pulmonary fibrosis, and it has
the potential to be a breakthrough in the treatment of pulmonary fibrosis.
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Development of a method to measure homologous recombination activity of breast
cancer organoids
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o

Homologous recombination (HR) is an important pathway for repairing DNA double-
strand breaks. Dysfunctional HR activity (HR deficiency: HRD) increases the risk of
carcinogenesis and is a cause of hereditary breast cancer, while cancer cells with HRD
are sensitive to DNA-damaging agents. Therefore, evaluating HR activity is useful for
elucidating the carcinogenic mechanism of cancer and predicting the effects of
anticancer drugs. We developed Assay for site-specific HR activity (ASHRA) as a
method to measure HR activity more accurately than conventional methods. We have
revealed that it is correlated with PARP inhibitor sensitivity (Sci Rep 2019, Cancer Res
Commun 2021). Furthermore, we have recently succeeded in measuring HR activity in
mouse transplanted tumor tissue using ASHRA (Sci Rep 2024). In this study, we will
develop a method for measuring HR activity in breast cancer organoids linked to clinical
information and clarify the usefulness of ASHRA.
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o

This study aims to analyze how growth defects caused by KIF18A inhibitors affect
breast cancer organoid cells. KIF18A is a motor molecule that regulates spindle
microtubule dynamics, and its inhibitors have been investigated as potential anticancer
agents as they can prevent aneuploid cancer cell proliferation. However, it is unclear how
exactly KIF18A inhibition suppresses the proliferation of aneuploid cancer cells in a 3D
environment in vivo. We investigated the growth suppressive effect of KIF18A inhibitors
on breast cancer organoids established at the Cancer Research Institute of Kanazawa
University. We also observed the chromosome segregation of organoid cells under
KIF18A inhibition using live-cell imaging to clarify the type of mitotic abnormality that
leads to growth inhibition. This study will provide critical primary data that can help
determine the clinical application of KIF18A inhibitors by elucidating their mechanism
of action using organoids, which are closer to the in vivo situation.

5. FmCFES
(Papers)
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1. EFEFICIRE
(Title)

NKG2D 25H B DIRREIZ G- 2 BB L D A 1 = X KD FiFEHH

pi

Elucidation of the influence of NKG2D on the pathophysiology of periodontal disease
and its mechanism

2. WFERFEE
(Principal
Investigator)

FAERY: NmEARIERT B 0 Bk

o

WATANABE Kazuki, Assistant Professor, Institute of Development, Aging and Cancer,
Tohoku University

3. WA
(Co-investigators)

BIRKT: DAERGEIET Zd% A —5

o

OKAMOTO Kazuo, Professor, Cancer Research Institute, Kanazawa University

AR R RESRE #dx 9id i

b

ASAGIRI Masataka, Professor, Department of Pharmacology, Faculty of Medicine,
Yamaguchi University

FALRT: INREAAERT B DR R

o

OGASAWARA Kouetsu, Professor, Institute of Development, Aging and Cancer,
Tohoku University

4. HEEL
(Summary)

s & & BITHBRNEMT D RIEMERBLE LCHERISH 5, HhEHE I,
R R BB REOHER L5 Z NN TWD, WEMIL, P gingivalis
72 EOWBEIREEIC L 0 5l & - SRR LY MO RIEN
FE S, WEMROEMELEZ T &8 2 U CHflE 28 o 7= 8 Rk o il gE 3
D, LL, SBISEOERITIA LN E 2o TR, —F, NKiEMH b=
K TH S NKG2D 1F, EMECEME e T CTHRIAL TND 2 ERNHDL
. NK EMAEZ AR E LT Tz, iy 7-om M b= /IR s LT
WEFIZHE G LTV D AREMER & 5, HFEE O 1X. NKG2D B EMH b= B/ &
LT, 7 UAF =Bl OB EE R EE ZH o TWA Z EEB LML
T&7z, £IT, RKFEOBW & ERIT. IWHEEZRIKRTH S NKG2D 125 H
L. NKG2D 23 H &5 OFR e EIC 5. 2 2 B2 50 E 45 & & b, IR
BE L COHEBIFBOBIZ TR ONRIEEO A HBETHZ L ThH D,

b

The prevalence of periodontal disease that is an inflammatory disease, increases with
age. Periodontal disease is known to be an exacerbation factor in various systemic
diseases. In periodontal disease, the immune response caused by pathogenic bacteria
such as P, gingivaris induces inflammation and activation of osteoclast, which lead to
destruction of periodontal tissues including the alveolar bone. However, the full extent
of the immune response is still unclear. On the other hand, NKG2D, an NK-activated
receptor, is also known to be expressed in osteoclasts and activated T cells, and may also
be involved in periodontal disease. Until now, we showed that NKG2D plays an
important role as an activating receptor in allergies and organ transplantation. Therefore,
the purpose and significance of this study is to clarify the influence of NKG2D on the
pathogenesis of periodontal disease by focusing on NKG2D, which is an activating
receptor, and to establish a foundation for new prevention and treatment of periodontal
disease as an age-related disease.

5. FmCFER
(Papers)
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1. HL[EBF TR
(Title)

TERNTRT VT h—bT A DT DR

o

Exploring the molecular mechanism of epitranscriptome ageing

2. WHoEERAE
(Principal
Investigator)

FACRS: NREOIFERT B B Jabk

o

WEI Fan-Yan, Professor, Institute of Development, Aging and Cancer, Tohoku
University

3. WrgEsr
(Co-investigators)

FAEKRY: N ESARIERT  Bh /NI #EAF

o

OGAWA Akiko, Assistant Professor, Institute of Development, Aging and Cancer,
Tohoku University

FALRT: IEREIITERT  Bh# 5 BX

b

TANI Haruna, Assistant Professor, Institute of Development, Aging and Cancer, Tohoku
University

FALRT: INEREAIZERT Bh# AW B

o

MATSUDA Shigeru, Assistant Professor, Institute of Development, Aging and Cancer,
Tohoku University

BRKREE DAERGIEIIEST 2% A A0

o

JOHMURA Yoshikazu, Professor, Cancer Research Institute, Kanazawa University

4. B
(Summary)

EAL E VTR S R - MEESRE D R X Th D, ELD /) THERE I3 T
HEHETHY, BEFORBOY 7077 I 0 IR ERREINTWENR, =0
BIRNARHTH D, Hii# 5L RNA I SN ARG %EM (T2 ) 7
h—2) OAFHEE L EEBEEIIER L T2 IiT-oCT& 7, TN ETIT,
mRNA OEGRE 5 % #5545 (RNA (T S D ZEEZMEA I ZBIER O IEReME & %)
REMH L TR, BHOWFENZ 7 BEFERFE 2RI L, 2R
FZALEER B ORRK & 725 Z L 2L LTE R, ik, M~ 7 2% Hn
7o HBRERD 72 RNA BT 247V t(RNA B AEE 2 72 E i~ 7 A TR T
LHBRERNE L, IROORRIE, =8 T A7 Y T h—LOERIME
BREAGCHELS G35 Z &2 omed 5%, U EziE . AFE T, &k
WFFEDHE— NH TH DA% & SLRIFFZE 2 BB L. S22 a3 2 M
EDVR—=F =g~ T AL W BB A V—R [T, HEEELD
Ji AT D RNA BT HAN 2 S 32 2 & ¢, B{LMizici i 5 RNA Effi
DEREHLINTT D E HIT, RNA Effi~DIr ADBNZILERBE R 27T 50 %
FRAEL, =B R T A7 VT =LA OHRENLEILOKLNNIIED Z L2 B L
T 5, RBFFRICEY, TERNTURATZ YT h—Lh « oA D7 0D S
DOHEST L & HIZ, FTLWEIY O ZLBEEORIHAEIFE S, oA
FEUZEE DS HEFEHEMOME &L\ ) RANTHFIEO BAZZRIZEM T 5,

o

Aging is the decline of cellular and tissue functions that accompanies advancing age.
The molecular mechanisms of aging are extremely complex: although phenomena such
as gene and metabolic reprogramming have been reported, the overall picture remains
unclear. The applicants have focused on the physiological functions and disease
relevance of post-transcriptional modifications of RNA (the “epitranscriptome”). To
date, they have shown that diverse modifications on tRNA—which decodes the genetic
information of mRNA—regulate translational accuracy and efficiency, and that
breakdowns in these modifications disrupt protein homeostasis, ultimately causing
various aging-related diseases. Recently, through comprehensive RNA modification
analyses in aging mice, they discovered a decline in tRNA modifications across various
tissues in older mice. These findings strongly suggest that alterations in the
epitranscriptome are deeply involved in organismal aging. Based on these results, in this
research the applicants will collaborate with Professor Shiromura, a leading expert in
aging research. By applying the applicants’ expertise in RNA modification analysis to
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Professor Shiromura’s invaluable biological resources—such as reporter cells and mice
for cellular senescence—they aim to (1) elucidate changes in RN A modifications within
aged cells, and (2) investigate whether interventions targeting RNA modifications can
delay aging. Their ultimate goal is to probe the core of aging from the epitranscriptomic
perspective. Through this study, they hope to establish the novel concept of
“epitranscriptomic aging” and develop new approaches to delay aging. In doing so, they
aim to contribute to extending healthy lifespans based on fundamental principles of
aging, thereby helping to achieve the goals of this research hub.

A SR

e
(Papers) s L
BUIGAT © SRR M&D 7 — 2 B v 2 — R T A (2025461 A 23 H)
6. SN BUIEAE : Ribosome meeting 2024 (2025 412 H 2 H)

BUOAF : EFS tRNA 522 (2025 4E 11 A 23 H)
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1. EFEFICIRE
(Title)

I~ & AR U T IR E 7 VAT I & 2 INiln 7 G- IR O fiF

pi

Investigation of the aging hallmarks using hyperacute neurogenic pulmonary edema
model in aged mice.

2. WFERFEE
(Principal
Investigator)

FAERY: INRESARIERT  BhE gnk Pk

o

SUZUKI Takaya, Assistant Professor, Institute of Development, Aging and Cancer,
Tohoku University

3. WFgEsT
(Co-investigators)

FORRYE REFPBERFAMBAIZER B N Jek

b

TOCHINAI Ryota, Assistant Professor, Graduate School of Agriculture and Life
Sciences, The University of Tokyo

KRNI IE R & - BB o & —WFJepT  WiJeisR ik =t

o

MUTO Tatsushi, Physician, Research Institute for Brain and Blood Vessels, Akita
Cerebrospinal and Cardiovascular Center

FAEKRY: IERESARIERT  RFBed OHik SR

p

ITO Takayasu, PhD Student, Institute of Development, Aging and Cancer, Tohoku
University

EHWRNIA A 2 — RS R B R

o

TOMIYAMA Fumiko, Surgeon, Department of Thoracic Surgery, Miyagi Cancer Center

4.
(Summary)

PR D T2 i DN ZEALIXER IR L3 LB 62Ty, Bl Tidl
ASZHBEITEABICIER T, @R CT THEMEZRD RN L0130, Zh
THEFEPTZRETITI Y N WEBLRFRFET D2 2R L TN D, RKIED
MERERIBFZEIZ L0 . Bk % & 7o L7z Miia N O B8R 5 Bl BE O T R (Stoeger,
Nature Aging 2022), #D{X T (Gyenis, Nature Genetics 2023) , #5577 —4HE D
JUHEAS A X4 C U D (Sen, Nature Aging 2023), & LIERIZENR—2F 4 > D
HREIEMEICHEN H D DO THhHIUX, HEED N T —IZx3 2 e’ 5 A6
PED SV, ARWFZE CTIIINMBR O L BREL, REBICHT21LY ) 2%
T 5 Z & THBMNITT 5, BARRCIT Z < ED R A b T2 AR R MG
KIEZEET L OBBINC T 5 BB FIRFEMOEE 2| v~ U X L&l
YA B D WITHMREE R & A IR A T S Z LI K D BT
L, JEEA R L RICOGT DB FEMIC TEEEOREN] X [ZIERICRE
DEFARRL] DRV EREET D,

o

Aging features in disease-free organs are not always clinically or morphologically
apparent. For example, in the lungs, the gas exchange capacity is generally normal, and
high-resolution CT scans often show no changes between young and aged ones. This
suggests the presence of aging factors that cannot be fully measured by symptoms or
morphology. Recent studies have demonstrated a decrease in gene transcription rate
(Stoeger, Nature Aging 2022), a reduction in quantity (Gyenis, Nature Genetics 2023),
and an increase in transcription error frequency (Sen, Nature Aging 2023) within aged
cells. If there are issues with baseline transcriptional activity due to aging, there should
be delayed responses to disease triggers. This study aims to reveal the presence and
extent of aging phenomena by evaluating resilience to invasion or stress. Specifically,
by comparing gene transcription product variability in the very early stages of a
neurogenic pulmonary edema disease model in young and aged mice, or in primary
cultured cells and replicative senescent cells, we will investigate whether there is a
"delay in transcription" or an "aging-specific transcription fingerprint" in response to
disease stress.
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Localized pulmonary vascular changes in a mouse model of subarachnoid hemorrhage
created by combining filament perforation and blood injection

ZA
5. £ Ryota Tochinai, Takaya Suzuki, Kenji Tomita, Shin-ichi Sekizawa,
(Papers) Yasuyuki Taki, Masayoshi Kuwahara, Tatsushi Mutoh
Microvascular Research (Under review)
American Journal of Respiratory and Critical Care Medicine 2024;209:A1146. Lung Volume
6. SEATEH and Biomaﬂ.(er Based Early Diagnosis and Treatment of Neurggepic Pulmonary Edema A.fter
’ (Presentation) Subarachnoid Hemorrhage: A Case Report. T. Mutoh, R. Tochinai, M. Kuwahara, J. Moroi, T.

Ishikawa
https://doi.org/10.1164/ajrccm-conference.2024.209.1 MeetingAbstracts.A1146
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1. HL[EBF TR
(Title)

e A ORI Y 72 [ REARIRRE )12 B9 2 AR AR L 2 O MR,

o

Cognitive neuroscientific study of creative problem-solving ability in elderly people

2. WHoEERAE
(Principal
Investigator)

FAERT:  JSHRRmMe R 2 — BhE T

o

SAKAKI Kohei, Assistant Professor, Cognitive Neuroscience Application Center,
Tohoku University

3. WA
(Co-investigators)

FHERT: SCHRBE T TRl I R

o

KAWAGOE Toshikazu, Junior Associate Professor, School of Humanities and Science,
Tokai University

IBERRRY:  MESUETE Mg b Bz

b

YAMAOKA Akina, Associate Professor, Graduate School of Regional Culture, Okinawa
International University

4. W
(Summary)

AWFZEIL, ElinE ORGSR 72 BERRGE O B, Wb THEOTh ) Off
FRILAE 2RI U, Sl OSBRI SR 5 2 L2 BT, BRI,
MRI % T 65 kL Lo @liE 30 44 & F4FEE 30 4 OfiEE 2 FHEI L, Al
EMERRERATREE (Bl o~ KU Z Y 7 (MW) & OEFHERE
RS, RO EIT S,

AEVERREEIT. Unusual Uses Test (UUT) Z V>, A% S O#E 7266 H 5 k%
BRI, EHIT2EFEML, IR (b7-72o#) 28dez & Tibah
REFHRST D, Hizl-oMPICix, EEHREZIE L. BENEO M ZH
ET D, MW OZEME L BREMRBEORGEE (i, Zikt:, Bt BXO,
BAIEEY DAL Z 0T 9 % Z & T, @lna OALEMEICR T 5 MW O&E| 2 B 52
235,

AW ORRIT, ElnE OIS T 22RO Z e L, AMIEH %
IEHAL S L AMREME A FFo, I 62, @EO A CHERCE A HEE &)
HITANTFEORIIZ LN D,

ZOFEE LT, BEMRAE, EE LDEPICNA, Aefy. TE #
BT, BEF. B KERTFREORSBIRES Y =7 BV ABE{E 3
ERATV AT U AT S, 22 EMEZO#FKREE LT, [F03)) %
& LT Rl OF 7 el OSGAIHC, R e xR - h— v X EH %
H¥Ed.

pi

This research aims to elucidate the neural basis of enhanced creative problem-solving
abilities in older adults, often referred to as the "wisdom of age," and to contribute to a
societal re-evaluation of older adults. We will investigate the relationship between mind-
wandering (MW) during an "incubation period" and performance on creativity tasks,
comparing brain activity in 30 older adults (65+) and 30 younger adults using MRI.
The creativity task will utilize the Unusual Uses Test (UUT), requiring participants to
generate novel uses for everyday objects. The task will be administered twice, with a
break (incubation period) in between to induce an incubation effect. During the
incubation period, an attention-demanding task will be employed to assess the diversity
of thought content. By analyzing the interplay between MW diversity, changes in
creativity task performance (fluency, flexibility, originality), and brain activity, we aim
to clarify the role of MW in older adults' creativity, specifically comparing it to younger
adults.

The findings of this study have the potential to shift societal perceptions of older
adults' abilities and promote their active participation in the workforce. Furthermore, it
may lead to the development of interventions to enhance self-esteem and self-efficacy in
older adults.

As an extension of this research, we will hold an interdisciplinary symposium
involving researchers from cognitive neuroscience, medicine, and psychology, as well
as experts in life sciences, engineering, education, economics, law, disaster science, and
representatives from companies involved in senior-related businesses. Through
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discussions among diverse professionals, we aim to create new opportunities for older
adults to leverage their wisdom, and to develop innovative businesses and services.

5. FmCHRER .
= N2z 7Z
(Papers) % 7a L
S
= N2z 7Z
(Presentation) AT L
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SEEIZBITATNREZ—aI a=r—3 g 3 AT LBV HESINII O MK

1. FE[ERFFERRE H BB IRT T 7 o ARE— 2 Ofif]
(Title)
¢ | Neural mechanism of social isolation in older adults using virtual avatar communication
2. B EE H | BJAERT IilESERT B AR Hdd
(Prln.01pal +« | TAKEMOTO Ayumi, Assistant Professor, Institute of Development, Aging and Cancer,
Investigator) s . .
Tohoku University
A | 3RS INisEZTET B i oo
% SUGIURA Motoaki, Professor, Institute of Development, Aging and Cancer, Tohoku
University
B | AR BEFOER FEAL GHiE SN
4 | ITO Ayahito, Lecturer, Graduate School of Education, Tohoku University
3. Wy
(Co-investigators) | {1 | fripks: WABEHEAT FHEHH Ivd Fxo
% CHENG Miao, Project Assistant Professor, Research Institute of Electrical
Communication, Tohoku University
H | JAEKRY SEXUEEMET #EdR Fy—7=A Y=z
- | TSENG Chia-huei, Associate Professor, Research Institute of Electrical Communication,
ES . .
Tohoku University
IR R EE R bESICBZ AL LD & LTWD, MEITZENET TIER
<, HBWRINIZ L D, EmEICBT 2 BRFEOEMRH T b, £ 2T,
H | KT —~Tld, N—F ¥ LT — % TR 72 I 2 355 &, -
SIS A R E O B R 72 MIEENC E D X 5 7o B 5. 2 5 DE 5T
j—‘ é o
4. Bl e ; ; :
(Summary) Currently, we are living in the super aging era. The problem is not only the aging, but
also social isolation which induces the increase of suicide ratio in older adults. In this
% project, the avatar conversation system eliciting pseudo-social isolation were developed
and the spontaneous brain activities were collected before and after the avatar
conversation task, then were compared between in social-isolation and control condition,
in order to investigate the effect of social isolation on the spontaneous brain activities.
Takemoto A, Iwamoto M, Yaegashi H, Yun S and Takashima R (2025) Virtual avatar
6. mmCFEE communication task eliciting pseudo-social isolation and detecting social isolation using
(Papers) non-verbal signal monitoring in older adults. Front. Psychol. 16:1507178. doi:
10.3389/fpsyg.2025.1507178 (In press)
7. FERFER e
23\ f
(Presentation) #AL
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T T H | 2832675 78 05 RBRADR IR & TG Eh I M T 3528
(Title) #¢ | Effects of Optimism Induction on Experimental Pain and Brain Activities
T B | gk MBI ERIT 2% B ik
(Prln'mpal - | SUGIURA Motoaki, Professor, Institute of Development, Aging and Cancer, Tohoku
Investigator) ES ) .
University
A RAERSY: SRRl o 2 —  GEA A KT
% OKAMOTO Yuko, Lecturer, Cognitive Neuroscience Application Center, Tohoku
University
A | RAERY: EERUIERIERY XL 6 B
% CHANG Xiaoqian, Graduate Student, School of Medicine, Institute of Development,
Tohoku University
H | RAERY: SCRPER BRSO 29k Bl =
% TANIYAMA Yozo, Professor, Faculty of Arts and Letters, Religious Studies, Tohoku
3. WFgEsYHAE University
(Co-investigators) R N o —
H | BAbRY: BEFER #BdR e F
# | NAKAJIMA Taira, Associate Professor, Faculty of Education, Tohoku University
H | lEAEGZTFRY ABFROBEELTR FrEdR Ll Pesl
% YAMAZAKI Hirofumi, Special Appointed Professor, Department of Psychology and
Social Work, Faculty of Human Sciences, Sendai Shirayuri Women’s College
H| LRl BRI e Rl BT
% MAEKAWA Masamitsu, Associate Professor, Department of Pharmaceutical Sciences,
Tohoku University Hospital
BV TR D 72 S FRIAHIC LR 2 525 2 LM S
NTEY ., HRAAD30%LL EQEMEIFICE LATHD Ll STV
M, ABFFECIE, BRSO AD—ER E LT, BB FERFEN
PR DR L OMEENC 52 2B A MET 52 L2 AN E T2, Fro, fi
FEFF i DIEAR DBLE NS . BAGITHE O B & BEA~ OIS W REME 2 LR IC A,
PRERLT: - DET - RECE - VB T — 3 VREOFEREE AT ATz
Pt 5 L, MR & OB RAH A8 U CRBLER N A O FLERRY g 4
ML,
AMFFETIE, BEREROBLILIS YL (IMRD) % 72 TG B Ot 208 ©
T, HBLEFFHR DR PE N IR RIE TR EL A ST 52 L &2 3HE L
4. WEL H oo BRBICIZ, BTV AV 7V —AEHAWTEFEIEEZ 5 2, AR
(Summary) D22 IS B 2 JE L, &R R 1T B 57 2 I GE I i O BEREHURS & DK

FH L, BRI ADPRIREANC T T HREREA D =X L2\, HNNCT D
Z xBTS,

ABFFEDORIRIE, EIRE I T 2Bt NEDO I 25 L & biz, %
BERFHFEDEIRREFN BT T BOMAEZZ A ST L Z LICHBRT 2 2
LRI S NG, Atk BUG LT — 2 OIT 2D 5 2 & T, RIS
it e & LT B~ OIS R0, (SR OSBRI & 9 25 7z 7 D BT
AT Fa—F OWESLIZST 5 Z L &2 BT, (584/6005)

ZE IR
[1] Cohen SP, et al. Chronic pain: an update on burden, best practices, and new
advances. Lancet. 2021;397(10289):2082-2097.
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b

Chronic pain not only affects health but also imposes economic burdens, with reports
indicating that over 30% of the global population suffers from it'"" This study aims to
investigate the effects of optimism induction as a psychological intervention on pain
perception and brain activity. From the perspective of promoting healthy lifespan
extension, we explore the potential application of optimism induction in pain
management for aging populations. To achieve this, we have developed an
interdisciplinary framework that integrates neuroscience, psychology, religious studies,
and rehabilitation. Additionally, through discussions with experts, we have refined the
theoretical foundation for optimism-based interventions.

This study employs functional magnetic resonance imaging (fMRI) to analyze brain
activity and investigate the impact of optimism induction on pain-related brain regions.
Specifically, we use capsaicin cream to induce pain stimulation and measure resting-
state brain activity before and after the intervention. By focusing on changes in
functional connectivity among pain-regulating brain regions, we aim to uncover the
neural mechanisms underlying pain alleviation through optimism-based interventions.

The findings of this study are expected to lay the groundwork for innovative pain
management interventions and clarify individual differences in the effects of optimism
induction on pain relief. Moving forward, further data analysis will be conducted with
the ultimate goal of applying these findings to pain management in older adults and
developing new psychological interventions to promote a healthy lifespan extension.

(225/300words)

5. fmSCHER
(Papers)

MR, SHRTEISE ALY D, (B TINEACAFSE DA Ri#R ) Precision

L BIEES N EORKEEBIZBIT B ER & 2B ORE|AREAE2025F2 A 15 H.

Medicine, 2025; 8(1): 26-29(Fn L E£E)

Matsumoto S, Yamashita Y, Chang X, Hasegawa T, Nishi K, Moriuchi T, Noguchi K,
Nakao Y, Furukawa K, Higashi T. Effects of Disturbed Body Perception on Arm Function
in Patients With Frozen Shoulder. Cureus. 2024 Sep 9;16(9):¢69031.doi:
10.7759/cureus.69031

89 48 2 % pp.134-140.doi: https://doi.org/10.11477/mf.036851870890020134

6. FRIER
(Presentation)
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A fh—, T 4R, 15 BERF, RIS, P8 R, AR M, 0 o
B rE—, Ek FI, &I A=, R RERJAMEAEREED 3 A% L
B REUE ~xF L TR 2 7 O RE, 25 12 [B] B AE B SR Bl A I A 21l
Rz, 2024 4 9 ) RIRBH

WF 0, A fifi—, e, 1B BEE, W OSEIRMER RS ISR D
ERAREMRAZ W7 7 27 =38 L RRIEIR O, 25 12 [8] B ASEB) &%
FLUPRRIE T RTITR SR, 2024 42 9 A BHIEBA ff

Yi DING, Yuko OKAMOTO, Xiaogian CHANG, Mai TAKAGI, Momoyo TSUCHIYA,
Yumi HAMAMOTO, Kei TAKAHASHI, Kohei SAKAKI, Motoaki SUGIURA Sense of
Rejection and Parietal Operculum Activation in Self-Presentation Change After
Rejection, HARE Mg~ v 7% 202443 A 7 H-3 A 8 B, MBI TE
(L TIE)
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(Title)
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o

Identification of lipid-specific T cell subsets to counteract host immune evasion by virus

2. WHoEERAE
(Principal
Investigator)

KBRS BAEWROTIERT 2% 1Lk

o

YAMASAKI Sho, Professor, Research Institute for Microbial Diseases, Osaka
University

3. WA
(Co-investigators)

AR EAMOIIEET  BhEC ARE K

o

MORITA Daisuke, Assistant Professor, Institute for Frontier Life and Medical Sciences,
Kyoto University

KBRRZ BEWHRMTIERT AFZER R F2T0A]

b

ASA Minori, Postdoctoral Researcher, Research Institute for Microbial Diseases, Osaka
University

4. W
(Summary)

—EOTANAIZ, ZFURTEICEEE (RVATF U E) ARG I
5L L Tl OPFI RN TERWBICER S, BEREZEREL TV 5,
W, B F MHC 7 7 A2 1 ®—2>Td 5 HLA-A*2402 MBIREER~TF K % fi
BTHZ NP LNl oT, IEF, HAxIFIXTF RELITYRTTF NEHE
BRETER L7 HLA-A*2402 @ X #fEamFRoAmic kv, UV 7y Refad
HRTy FOFEMEE R L, KBREEE 77 o TNV — VAR EERRENE
NOT U H—ER (RXTFRD 2 FHOT I B BLRIARXTFROIY
AF U DFES I EREIL SN TWS Z e &R LT, T74bb, —#o MHC 7
TR TIETF RET TR BEEMRTF REEET 2N EE L,
7 A JVADIE ERSERREC RIS A FEAH A TV b S SN D, £ TR
22 ClE. b MEEEZ AW TIREEM<7F RS THRY 7% v &2 FE
L. TORERHEON B EMAT L 2 HNET S,

p

Some viruses modify their proteins by covalently attaching lipids (such as myristic
acid), leading to a conformation that prevents normal antigen presentation, thus evading
host immunity. Recently, we revealed that HLA-A*24:02, one of the human MHC class
I allomorphs, can bind lipid-modified peptides. X-ray crystallographic analyses of HLA-
A*24:02 in a form complexed with either peptides or lipopeptides indicated that its B
pocket exhibited plasticity upon ligand binding, and hydrogen-bond network and van
der Waals interactions were optimized for binding each of the anchoring elements (P2
of peptides and the myristic acid of lipopeptides). This suggests that some MHC class |
molecules acquire the ability to bind not only peptides but also lipid-modified peptides,
potentially providing a means to counteract virus-mediated host immune evasion.
Therefore, this study aims to identify lipid-modified peptide-specific T cell subsets using
human samples and elucidate the molecular basis of their immune recognition.

5. FmCFE
(Papers)

Hiromu Suzuki, Yuka Kunimatsu, Yuya Yoshioka, Minori Asa, Sho Yamasaki, Masahiko
Sugita, and Daisuke Morita. TAP-independent induction of N-myristoylated lipopeptide-
specific CTLs in transgenic mice expressing the rhesus MHC class I allomorph, Mamu-
B*098. The Journal of Immunology 2025 in review.

Yuki Sakai, Minori Asa, Mika Hirose, Wakana Kusuhara, Nagatoshi Fujiwara, Hiroto
Tamashima, Takahiro Ikazaki, Shiori Oka, Kota Kuraba, Kentaro Tanaka, Takashi
Yoshiyama, Masamichi Nagae, Yoshihiko Hoshino, Daisuke Motooka, Ildiko Van Rhijn,
Xiuyuan Lu, Eri Ishikawa, D. Branch Moody, Takayuki Kato, Shinsuke Inuki, Go Hirai,
Sho Yamasaki. A conserved human CD4+ T cell subset recognizing the mycobacterial
adjuvant, trehalose monomycolate. The Journal of Clinical Investigation 2024.
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Previous studies on the mechanism of cancer cachexia have revealed that
inflammation originating from cancer tissues triggers various metabolic abnormalities.
These include sarcopenia induced by protein degradation factors, enhanced lipolysis
promoted by lipid mobilizing factors, and increased gluconeogenesis in the liver, all of
which are exacerbated by insulin resistance. Additionally, appetite suppression is driven
by an imbalance between leptin, an appetite-suppressing molecule, and ghrelin, an
appetite-stimulating molecule, which is induced by inflammatory cytokines. While
therapeutic agents targeting these molecular mechanisms have been developed, their
effectiveness in clinical settings remains insufficient. In this study, we aim to elucidate
the mechanism of cancer cachexia by focusing on angiogenesis, a factor not traditionally
considered in existing models.

5. FmCIER
(Papers)

Bal Z, Takakura N. Hydrogel use in osteonecrosis of the femoral head. Gels. 2024 Aug
22;10(8):544.

Suehiro JI, Kimura T, Fukutomi T, Naito H, Kanki Y, Wada Y, Kubota Y, Takakura N,
Sakurai H. Endothelial cell-specific LAT1 ablation normalizes tumor vasculature. JCI
Insight. 2024 Aug 20;9(18):e171371

Hayashi Y, Hashimoto M, Takaoka K, Takemoto T, Takakura N, Kidoya H. Tumor
endothelial cell-derived Sfrpl supports the maintenance of cancer stem cells via Wnt
signaling. In Vitro Cell Dev Biol Anim. 2024 Dec;60(10): 1123-1131.
AR, AT AR O RIENC K 2 M8 1233 2 TaH U i 3K R 1k
% 3-8p, 2024 4

BRI, Tie2 IAMIEIEILIC X 5 MAE L E(LOFHE & MEHIRHRER, K50
bW, 289 % 13 5, 949-942p, 2024 -

EEHE, BAMUNREEZ T 5 IE & R EAER, BRRSEE - 7 LV X —F,
82 & 5 75, 470-475p, 2024 4F

12

6. FRFEL
(Presentation)

AR BHME 0L X Dl - EiEEL
2 HEARIEAR—/L 20244E6 A1 H

EAMSE M ORBMER I L 2D AEBOME 5 33 [ BAN GBS
2 202446 H27TH HREEFEAFEEEZ +—7 A

5 24 18] H ARHUINERE 226

ERMEE BALMERE SN 9 B ARLIEHSFINES 2024
5 H24 B EREESTRFEHES v 8 R

37



06-19

HREALET VEWI O ) DEBIER & € 2RI L ZALHIEAE 7 O PR -

H
1. JERBFSCARRE b
(Title) % Constructing genome information of new aging model animals and exploring aging
regulating factors
2. WFZEEE Ho| KBRS BEMIRAIERT Bk A% K
(Principal
Investigator) 4 | ISHITANI Tohru, Professor, Research Institute for Microbial Diseases, Osaka University
A | BB RAZERT 2% L8 BRE
% | KURAKU Shigehiko, Professor, National Institute of Genetics
3. WrgEsr s
(Co-investigators) | f | KPRK%: MAEMIRIIERT SHEBIZ B BEK
% ABE Kota, Assistant Professor, Research Institute for Microbial Diseases, Osaka
University
BUEDZEICB W TR U ARET AV ER L LTEHSA TS D
D, Z DI DR S P NI KRR N BE L > T D, Fxld
ZOMBEE RIS DHRET VERE L TRBEMBESY —a( XX 7 1 v
va (FV T4 vva b)) [TEA LTS, ZORIIEE FTRERFHEBIY O
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4. Hgus EIRFET D,

(Summary) In current aging research, mice are widely used as model organisms, but due to their
long lifespan, aging analysis requires a huge amount of time. We are focusing on the
ultra-short-lived fish turquoise killifish as a new model organism to solve this problem.
This fish has the shortest lifespan of any vertebrate that can be kept in captivity, and

% | shows an aging phenotype similar to that of humans. In addition, since there are strains
that age at different rates, factors that accelerate or suppress aging can be explored by
comparing strains. In this study, we will decode the killifish genome, which has not yet
been completely decoded, with high accuracy. We will then use the decoded genome to
explore genetic factors related to aging and longevity.

Sex-dependent regulation of vertebrate somatic growth and aging by germ cells.

5. FmCFEE Abe K, Ino H, Niwa T, Semmy D, Takaochi A, Nishimura T, Mogi C, Uenaka M, Ishii M,
(Papers) Tanaka K, Ohkawa Y, Ishitani T.
Science Adv. 2024 Jun 14;10(24):eadil621. doi: 10.1126/sciadv.adil621.
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Oral cancer, particularly, a type of squamous cell carcinoma, has recently shown a
significant increase in incidence. Notably, cases have been rising among women, young
people, and non-smokers, suggesting an urgent need for novel perspectives in elucidating
its pathogenesis and developing diagnostic and preventive strategies. In the field of
cancer research, “dysbiosis” has been implicated in carcinogenesis, with evidence that
commensal bacteria persist within colorectal tumors, forming tumor-specific microbiota
that promote cancer progression. Many of these bacterial species originate from the oral
cavity. The applicant previously isolated Fusobacterium nucleatum from the oral cancer
patient’s saliva, and we have reported that its inoculation into a mouse model of oral
cancer exacerbated tumor progression. However, since numerous other bacterial species
also inhabit tumor tissues, further investigation is needed. Therefore, this study aims to
assess the potential involvement of bacterial species besides F. nucleatum in oral cancer
progression and to elucidate the underlying mechanisms.

5. am SLIESR
(Papers)

ML

6. FRFER
(Presentation)

1.

EMBO Workshop (Developmental Circuits in Aging) Roles and mechanisms of
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(Summary) In this study, the oocytes of young mice (2-3 months old, corresponding to 20-30 years
% of age in humans) and old mice (8-9 months old, corresponding to around 35 years of
age) were compared and analyzed for age-related morphological changes and reduced
fertilization potential in the oocytes.
Age-associated aberrations of the cumulus-oocyte interaction and in the zona pellucida
5. IR structure reduce fertility in female mice. Yu Ishikawa-Yamauchi, Chihiro Emori, Hideto Mori,
- (Papers) Tsutomu Endo, Kiyonori Kobayashi, Yuji Watanabe, Hiroshi Sagara, Takeshi Nagata, Daisuke
pers Motooka, Akinori Ninomiya, Manabu Ozawa, Masahito Ikawa. Communications Biology, 7:
1692 (2024)
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(Summary) Do
% We aimed to uncover the intracellular molecular pathways contributing to transferrin
dependency of aggressive natural killer cell leukemia by in vivo CRISPR screening.
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We have been searching for microenvironmental factors that support the acquisition
of anticancer drug resistance capacity and induce cancer stem cell transformation by
tumor vascular endothelium. It has been revealed that vascular endothelial cells regulate
Fe ions in the microenvironment via the iron oxidase ceruloplasmin, which promotes the
expression of glioblastoma drug resistance genes, but the details are still unknown. It is
also possible that a similar iron ion-mediated vascular cancer microenvironment may be
involved in drug resistance in cancers other than glioblastoma and various molecular
targeted drugs. This study aims to elucidate the mechanism of iron ion-mediated cancer
stem cell support by blood vessels and to examine approaches to cancer therapy based
on a novel vascular niche role model.
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Netrin-1/Unc5b interaction results in organ specificity in intracranial vascular endothelial

cell transplantation.

International Vascular Biology Meeting 2024

42




06-24

1. EFEFICIRE
(Title)

FE/NHIRRTRE LZ 51T 2 i N BRI = F & S itk OAR AL OfF B

pi

Elucidation of the interaction between high endothelial venules and immunotherapy in
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[Introduction]  Tertiary lymphoid structures (TLS) exist within tumors. However, the
mechanism by which they are generated remains unclear. In this study, we will elucidate
the structure of TLSs and their structural changes before and after immunotherapy
administration at the single-cell level by using the spatial single-cell analysis platform
Xenium in situ.

[Materials & Methods] Non-small cell lung cancer samples from 4 immunotherapy
and 4 control cases were analyzed with the xenium analyzer. The results were analyzed
on board using xenium explorer, a dedicated application, and total 90 TLSs on the all
samples were identified. 90 TLSs were cut as ROIs and their cells were analyzed using

43



R (seurat), stLearn (python).

[Results] Approximately 320,000 cells were extracted from the 90 TLSs, classified
into 17 clusters, and annotated. Follicular T cells and follicular B cells, which play a
central role in TLS formation, were significantly increased in the immunotherapy group,
especially in the Major Pathological Response (MPR) group. Furthermore, analysis of
cell-cell interactions revealed that the CD40-CD40LG pathway was significantly
enhanced in the MPR group. Follicular B cells themselves also highly expressed
CXCL13, and we elucidated one of the mechanisms by which immunotherapy activates
follicular T cells and thereby acts anti-tumor.
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Several factors are involved in the onset of diabetes, one of which is age-related
chronic inflammation, which increases insulin resistance and decreases pancreatic p-cell
function, making it a therapeutic target for diabetes.

Polyunsaturated fatty acids (PUFAs) are essential fatty acids and are classified into
®6 PUFA and ®3 PUFA. The Arachidonic acid (AA), a type of ®6 PUFA, is a precursor
fatty acid for eicosanoids, inflammatory lipid mediators such as prostaglandin E2
(PGE2) and leukotrienes (LT). On the other hand, eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), type of @3 PUFA, are precursor fatty acids for specialized
pro-resolving mediators (SPMs), anti-inflammatory lipid mediators such as resolvins,
protectins, and maresins. Therefore, it is believed that chronic inflammation can be
improved by regulating the ratio of ®6 PUFAs to ®3 PUFAs, and then the onset of
diabetes can be prevented.

Here, we focus on fatty acid desaturase 6 (FADS6), which is specifically expressed in
pancreatic 3 cells, and analyze human pancreatic tissue with Xenium to clarify the
expression distribution of FADS6 and its interactions with surrounding cells in the
microenvironment.
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Aging, a phenomenon experienced by all higher organisms, causes an increase in age-
related diseases and social costs and has become an urgent issue in developed countries.
Therefore, aging research is being actively conducted to extend healthy life expectancy.
Our recent findings have shown that the induction of cellular senescence in gut germinal
center B cells by gut microbiota causes a decrease in the production and diversity of IgA
antibodies, thereby leading to the disruption of the gut microbiota with aging.
Furthermore, our analysis of human ileal specimens showed that the accumulation of
senescent B cells and changes in the gut microbiota occurred in humans with aging,
suggesting that a similar mechanism exists in humans. Therefore, this study aims to
elucidate the mechanism of induction of cellular senescence in human ileal B cells by
performing spatial transcriptome analysis with Xenium. Our research will lead to the
development of novel methods for improving and preventing gut microbiota
disturbances leading to the development of age-related diseases.
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1. EFEFICIRE
(Title)

Xenium in situ % F O 72 BRI VERRGHERE |2 38 1) 2 148 PN RE R B OO K RE AT

pi

Functional Analysis of Endothelial Stem Cells in Idiopathic Pulmonary Fibrosis Using
Xenium in situ

2. WFERFEE
(Principal
Investigator)

RBRRZE BAEWROTIEET  REEGE BPMpksE

o

NODA Yoshimi, Graduate Student, Research Institute for Microbial Diseases, Osaka
University

3. WFgEsT
(Co-investigators)

KBRRZ REEFEESRMZER #E2dx B I8

o

NOJIMA Satoshi, Associate Professor, Graduate School of Medicine, Osaka University

RERRT: RFPFEEFRPGER Bd e

o

SHINTANI Yasushi, Professor, Graduate School of Medicine, Osaka University

RBRRZ RZEGEEERMZER HEdx ®H HA

o

TAKEDA Yoshito, Associate Professor, Graduate School of Medicine, Osaka University

4. B
(Summary)

FERNERRRHEE(IPF : Idiopatic Pulmonary Fibrosis)i, JFURASEH O HESTPERRAME
bR T T HRAROMERE T, IGTERIEN 2 IWBMANRSE TH L, &
1 & PN FZ A (Endothelial Cell : EC) 23 & FHAR (2 Angiocrine factor & #RFR S
NDMRMER 7AW L, REROFAEERT Z &R0 -o T, /o, M5
5 OBFFEIZ X 0 BRI & N A2 #ifd (Endothelial stem cell : ESC)MFTET 5
ZERohrolz, —J7, IPF OfHLHEN TIXMEEENMET L TR Y, iR
T BSC MIEFIZHEE TE TV D D030y o TWRW, HEEE X 2 ARl
% 7=, Xenium in situ Z V7= IPF ([Z351) 5 ESC OREREMRHT & 511 L 7=,

F b b ORI & O IPF ifi o single cell RNA fi#dt DABT — % 2 HWTC, b

FOMZERIT S ESC £HERET D, £D LT, B F® IPF JREIEARICIWN
T, BHELRIEAN S L <ITEBHCE T D ESC O JHTE & el X - ChEad 4
%, [RIEALC Xenium in situ & WV CGEE FHIUR I Z T L, IPF EAIZEES
ESC #&fn T RO EALE BN L, (b L T D s T ORI 2175, Iz
T, BHELRIEA S L <X BESC JEFA O bR Aifa <> B a e L FHER 5E
DI N B AR O IR BBZEAIC R B A 52 TV DD DT HAT D,

o

Idiopathic pulmonary fibrosis (IPF : Idiopatic Pulmonary Fibrosis) is a progressive
fibrotic lung disease of unknown cause, with a poor prognosis and no curative treatment,
making the elucidation of its pathology an urgent matter. Recently, it has been found that
vascular endothelial cells (Endothelial Cell : EC) secrete humoral factors collectively
termed Angiocrine factor into surrounding tissues, promoting organ regeneration.
Furthermore, the applicant’s research revealed that vascular endothelial stem cells
(Endothelial stem cell : ESC) exist within organs. Meanwhile, in IPF fibrotic lesions,
vascular density decreases, and it remains unclear whether ESC can function normally
there. To clarify this, the applicant plans to use Xenium in situ to analyze ESC function
in IPF.

First, the applicant will use publicly available single cell RNA analysis data from
healthy and IPF lungs to identify the ESC population in human lungs. Next, in human
IPF pathological specimens, the applicant will confirm the localization of ESC within or
near fibrotic lesions via immunostaining. In the same regions, gene expression will be
analyzed using Xenium in situ to investigate ESC gene expression changes
accompanying IPF, followed by functional analyses of any altered genes. Additionally,
the applicant will examine whether epithelial cells or blood cells in the
microenvironment around ESC within or near fibrotic lesions influence changes in the
state of vascular endothelial stem cells.

5. fmSLFER
(Papers)
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1. HL[EBF TR
(Title)

D8 AU 36 T 2 HEREL P RNA A OO M 7RO AT

o

Comprehensive analysis of intracellular RNA metabolism in cancer cells

2. WHoEERAE
(Principal
Investigator)

BERERIRY:  Joom/ B R AR SERT AR EMEENR R RESL

o

SAITO Yasuhiro, Project Associate Professor, Institute for Advanced Biosciences, Keio
University

3. WFgEsT
(Co-investigators)

[EINTAFFEBR 38 1A N BEEHAN R B FIERT IRy T2 9E P AT — & 3
AT AR N—T TS S5 L

b

KONNO Masamitsu, Senior Researcher, Biological Data Science Research Group,
Cellular and Molecular Biotechnology Research Institute, Advanced Industrial Science
and Technology

4. W
(Summary)

DIAMIBIERBE A P LA pH A M VA HRIZ N LR EEBOSNRYE, B
FO, ARER S LRSS0, DARIIIZIE I Z 5 A b L A )G
LUEFEd 5, HEE LN E IO % > 78 LLGL2 ML A
KEANVAMEIGICEE THL Z 2 AHLE, ST, PHOT—XEND
LLGL2 ZHis & U7oMifatsdt: & o R 7 i3k 2 7o A N U RIS &, A h L
AWINCBT DY T FINNT o+ LTI enEx 6N, — . B
SHEL Z ORI X X I X D A N L ARTENG DGy RS RAT 208 T
HFARRYE & o 7327 'F 75 DNA <2 RNA & o 7= B4 7 % I3 5 AT REME 2 RLHY
L 72 VT CILEE T G HEY T %5 mRNA [T 51 Hr A 72 N 45 A %o
TIENHMBNTND, HFEEDITZOMALN RNA 434 B RE 8 2 7= 72
DHIAEN mRNA G & EFE L. AHFZE Clrdsiamrt # > R 7 Bl X e
mRNA I & Z OREHEN b 72 50 AFIEIZ I 1 B IR REAE B2 A0 8B O fif
MraiTo) ZEEHE LTS, AL TIIITH-H S M2 72 » 722N mRNA
AR5 D I EREAE 2 I IRME D B AR 0> B oy R FF 2 BR - 5 = L2 W TR
CTHY., £z, BAMIIZE T 2N mRNA R ORGFEZ KR L, £ DJH
R AE B P R B A MRBAT 5 2 LB W THHMER S WA AR TH D L 2
Do

o

Cancer cells are exposed to multiple exogenous and endogenous cellular stresses,
including nutrient stress, pH stress, and replication stress, and cancer cells skillfully
adapt to these stresses and proliferate. The applicant has found that the cell polarity
protein LLGL2 is essential for the adaptation of breast cancer cells to nutrient stress.
Furthermore, our preliminary data suggest that cell polarity proteins, mainly LLGL2,
function in various stress adaptations and act as a signaling hub molecule in cellular
stress adaptation. Meanwhile, through the analysis of the molecular mechanism of stress
adaptation by cell polarity proteins, the applicant discovered the possibility that cell
polarity proteins regulate nucleic acid molecules such as DNA and RNA. Recently, it is
known that gene transcripts mRNAs show gene-specific intracellular distribution. We
defined the intracellular RNA distribution dynamics as a new "intracellular mRNA
metabolism" and aim to analyze the regulatory mechanisms of intracellular mRNA
metabolism in terms of cell polarity proteins and the pathophysiological role of its
disruption in cancer cells. This study is pioneering in understanding the molecular
mechanisms of regulation of intracellular mRNA metabolism from the viewpoint of cell
polarity, and is a novel cancer research in seeking the disruption of intracellular mRNA
metabolism in cancer cells and elucidating its pathophysiological role.

5. FmCFES
(Papers)

Fujii, Y., Kamata, K., Gerdol, M., Hasan, 1., Rajia, S., Kawsar, SSM.A., Padma, S.,
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Kawasaki, T., Ogawa, Y., Ozeki, Y., Fujita, H. Multifunctional Cell Regulation
Activities of the Mussel Lectin SeviL: Induction of Macrophage Polarization toward the
M1 Functional Phenotype. Mar. Drugs 22:269 (2024)
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(Title)

b FEMEEBENE A R R R T =T RS AT L ORI

o

Elucidation of human acute myeloid leukemia-specific ammonia detoxification pathway

2. WA
(Principal
Investigator)

BEEFRBART: JoumE P EaigEeT i B

o

SOGA Tomoyoshi, Professor, Institute for Advanced Biosciences, Keio University

3. WEgEs
(Co-investigators)

TUNKRF e BAn T - AIRRRIEES  GEET 9% &5k

o

KIKUSHIGE Yoshikane, Lecturer, Center for Cellular and Molecular Medicine, Kyushu
University Hospital

RS ARIREREIREIERT  BhE Ok Ek

pi

ITO Doshun, Assistant Professor, Institute for Molecular and Cellular Regulation,
Gunma University

4. B
(Summary)

SEFBEME A (AML) (3RDEZHEERD 7 0 —F L 72 HEFEIZ K 0 RS 1
DD E M E I ARIE T D, IO R 5 . AML (2R S 72 AR
BPERH SN E o TE T2, HIEEDLDEITIRICB O THELELZE b AML
FIAD A Z R — LT —ZX—=ARH NS, @7 2 FRGEHRRE S IR I B
ThHIEEHERLTWD, @7 X/ BREALSIE D 31L 5 —EA MR 5H
DEEPLITIEFICEETH D, FRHIMEAN, FFiCI b=y R T2
LT UE=TREAMEZNIZE SR DT BT BENRET H Z LS
LG, FZTHEESIZ, AMLAIRL VL TTY =T HEE2 AT 5 A
S RALDFHET D G & 72Tz, JATHET — 2 513, AML Mgz C
RV A 7 VR RRGEHED N E O LV TR S TN Z &b,
AR/ M EF2 T UINEMAL S WIRFEY A 7V AML flilia ¢ B AT
WIEMEE L TWD EE 2T, BRI TA Y F—7 F L — T EREZITV,
AML HIJAIZBWTREY A ZABT VBT OMEBEICHH SN TWAZ L
A L7, &b, iFMoEE TlRE SN T =T V%A 27 U ik
Z AML fifa2ZFIH L, 7 oE=7 2 EMEE LT, AT IV BEEhEH
2T X BAEREMRIICAER L TWAD Z & AR LT,

o

Acute myeloid leukemia (AML) is an aggressive hematological malignancy
characterized by the clonal expansion of immature myeloid blasts. Recent studies have
emphasized the significance of AML-specific metabolic activities which AML cells
strongly depend upon for their survival. AML cells actively catabolize amino acids to
maintain the energy production and leukemia propagation; however, the catabolization
of amino acids inevitably produces high levels of ammonia in mitochondria, which can
be associated with cellular toxicity. Consequently, our investigation focused on
elucidating the mechanisms through which AML cells accommodate the high amino acid
catabolic processes and the subsequent production of ammonia at the cellular level. We
have identified a cell-intrinsic ammonia-detoxification mechanism specific to AML
consisted of ectopically activated urea cycle and ammonia-recycling pathway. AML cells
employed urea cycle to suppress ammonia accumulation and actively synthesized non-
essential amino acids and essential amino acids such as branched-chain amino acids
(BCAAs) from the surplus ammonia through the activity of ammonia-recycling pathway.
Inhibiting the ammonia-detoxification mechanism resulted in the accumulation of
cellular ammonia, leading to the impaired AML propagation through the suppression of
oxidative phosphorylation (OXPHOS), while sparing normal hematopoiesis intact.
Thus, targeting ammonia-detoxification pathway represents a novel therapeutic
approach against AML.

5. fm LIS
(Papers)

Minami, M., Sakoda, T., Kawano, G., Kochi, Y., Sasaki, K., Sugio, T., Jinnouchi, F.,
Miyawaki, K., Kunisaki, Y., Kato, K., Miyamoto, T., Akashi, K. & Kikushige, Y*.
(2025) Distinct leukemogenic mechanism of acute promyelocytic leukemia based on
genomic structure of PML::RARalpha. Leukemia. *corresponding author

Sakoda, T., Kikushige, Y*., Irifune, H., Kawano, G., Harada, T., Semba, Y., Hayashi,
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Kikushige, Y., Kunisaki, Y., Mizuno, S., Nagafuji, K., Iwasaki, H., Kamimura, T.,
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Marrow Transplant, 59, 466-472.

4. Tsunoda, S., Harada, T., Kikushige, Y., Kishimoto, T. & Yoshizaki, K. (2024)
Immunology and targeted therapy in Castleman disease. Expert Rev Clin Immunol, 20,
1101-1112.
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(Title)
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pi

Research on methods for disseminating research results related to healthy lifespan
science to the general public

2. WHIEAEH
(Principal
Investigator)

BEEFRRRT: SomEmPiEaigEeT Bdx Bl Eid

pi

AKIYAMA Miki, Professor, Institute for Advanced Biosciences, Keio University

3. WFoE A
(Co-investigators)

BEMESSRN Y [REEEMEAE SRR B B T

o

MIYAGAWA Naoko, Instructor, Department of Preventive Medicine and Public Health,
School of Medicine Keio University

BEMERREAR Y R ARE RS BEREAT AR ERE

b

IIDA Miho, Assistant Professor, Department of Preventive Medicine and Public Health,
School of Medicine Keio University

4. W
(Summary)

TEFREFF A IERIZ B3 2 =RV PR 24T 5 WF9EE OMFEREB1X . BEPIEE~ DR
XHHEICE EE LT, FOREETROASICONIROTSBETL Z ENK
HHNTWD, FRICHIRERZ35 & T 2 FM R TR DL RIE, &l
SMUTERIBZD ZEDRMHFIND OO, I v 7 AiFr & & MM
DEWFERNFIZOWNTUIZL DO IEMEZ L 2N D —RERNEFECTCE 5 LD
\AGZ D Z EITRE L 7> T D, 2 TAIZEIL. IERNE2E Y 2T 1T
N T277 749N TTANT 7 N (LLF GA) IZHER L, EfEHEZR G2
5T RSB ARERIL CRIET D HIEZMARTH L2 HME Lz,

(RS T TIThiu T\ D TSR A X R a— A ak— M) ORFZERER
DB, AREEIIHFELEOMRREIZONR# T 0 7 74U o 7 OEIZBET 2
MR D GA I[ZDWW T, EENHIROERZ MU PR (PR Sz L
&, TORNRDIER) &, FBENESEL T 7 — N THA L, BIFEICAT
ST REY = TIHAERR &g L, FRFIZEEERIZOWT S B HFLE T A
v hEBE, ENEBEZT, AU T x—~ 2 MR IR EHLRTE
L, 41X Ea—%170, WE~ORBESG, TRMOIEF, #7774
WS TEHEMHGEICNA T, ERRMZERL THDOhbhbinl o7
U =R I RHY . ZNHEEEZ T GA DLEEED TN Z EiIThoT,

pi

Researchers and research institutions conducting medical science research on
extending healthy life expectancy are expected not only to publish papers in specialized
journals but also to disseminate their findings to the public and society in an easy-to-
understand manner. Findings obtained from epidemiological research are expected to be
returned to the participants. However, it is a challenge to communicate the content of
research involving omics analysis to the public in a way that is understandable while
maintaining accuracy. Therefore, this study focused on graphical abstracts (hereafter
“GAs”), which visually introduce the content of research, and aimed to develop an
effective method to disseminate research results understandable to the general public
while still maintaining accuracy.

We chose a GA of the study on changes in metabolic profiling of middle-aged women
before and after menopause from “Tsuruoka Metabolome Cohort Study” conducted in
Tsuruoka City, Yamagata Prefecture. This year, we surveyed residents of the Shonai area
to determine their level of understanding and subjective difficulty level of the GA, and
compared these results with those of a nationwide web survey conducted the previous
year. In addition, free comments were obtained for improvement of the GA. After the
survey, a few key informants were selected and interviewed to obtain suggestions for
improvement. Citizens provided feedback that they did not understand what each figure
meant, in addition to technical terms such as metabolic profiles, and we decided to
improve the GA based on these comments.

5. FmCFES
(Papers)
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1. SR FEIRE
(Title)

A AL BE AL S (SASP) 12 10 it S av7-fiflasdh Ma o A 2 78 v — L il
r

o

Metabolomic analysis of extracellular vesicles released by cellular senescence as
senescence-associated secretory phenotype (SASP)

2. WrgEfEH
(Principal
Investigator)

BERART: JomEam Bl EisEr MER R seth

b

HAYASAKA Ryosuke, Researcher, Institute for Advanced Biosciences, Keio University

3. WFoE A
(Co-investigators)
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b

HIRAYAMA Akiyoshi, Associate Professor, Institute for Advanced Biosciences, Keio
University

[ESLS A > 2 —  ERREERLS ATER FAN R

B

TABATA Sho, Researcher, Tsuruoka Metabolomics Laboratory, National Cancer Center

BRIEFSRY:  BRETHHSR FE 44 HOR BEH

o

TAKAGTI Eri, Undergraduate Student, Faculty of Environment and Information Studies,
Keio University

4. HEEL
(Summary)

DD IR UL AH, BB A R LA B L AEEARTTHE: DNA 18
B, MEEl & FEXN D2 E LB L x2 b 7- 67, Zehilaix, B
5 D1E IE, senescence-associated-B-galactosidase (SA-B-gal) {HPEHEINOMLIZ, HifY
EALBHE YL BIS: (SASP) & LT, RIEMEX LU i EORIIRME S X7
SOHAEAL NI (EVs) & ZBICEHT 5. R CH LRI 5 EVs X, #l
JEALDOFELR AL O IR E 2 OBEEE AT 5. ZhE T, ik
RN 9% EVs 100 mRNA <2 microRNA, % > 237 BIZB LTI, fi#trn
D HILTEN, (REWE IBE - BUKMERBE) (2B L Tk E L TR
HThoTo. £2C, A TIE, HFEE OBAFE L7z EVs (Zi L 7o w7
A B R — LENT R 2 AV, ELRIE2S SASP & LTl 9 % EVs FiZE £h
HREWEDOEEOMAE HIE L1-. b bIEFERMESIR 2 S I mia (L
HEREMEN LT, 2D, ZOELEMT EVs ZEILL, A XK v — AT
BLIOY B R— A2 L=, FOREE, filaZ{kic L - T EVs P ofH
WE a7 7 A VIR D ZENH LN o7 RBFFETE DR,
SASP & L CE(LMIEN kT2 EVs 2 Bf# L, EVs B E 2 Min LT
RICT B BN ORI D A RetEN 6 5.

b

Unrepairable DNA damage caused by repeated mitosis, anticancer drugs, and
oxidative stress leads to a stable cell cycle arrest called cellular senescence. In addition
to growth arrest and increased senescence-associated P-galactosidase (SA-B-gal)
activity, senescent cells also produce soluble proteins such as inflammatory proteins and
extracellular vesicles (EVs) as senescence-associated secreted substances (SASPs).
Among them, EVs released by senescent cells have many functions, such as inducing
cellular senescence and promoting cancer cell proliferation. Although mRNAs,
microRNAs, and proteins in EVs released by senescent cells have been analyzed, the
role of metabolites (lipid and hydrophilic metabolites) remains a crucial yet unexplored
aspect of cellular senescence.

In this study, we aimed to elucidate the complete picture of the metabolic substances
in the EVs released by senescent cells as SASP, using a highly sensitive metabolome
analysis system suitable for EVs developed by the applicants. We established a system
for inducing cellular senescence in a normal human fibroblast cell line. We then collected
EVs under these senescence conditions and performed metabolome and lipidome
analyses. As a result, it was found that the metabolic substance profiles in EVs differed
depending on cellular senescence. The results of this study may lead to a better
understanding of EVs released by senescent cells as SASP and elucidate new roles
played by EVs and metabolic substances in cellular senescence.
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Mechanism elucidation of colitis attenuation by an intestinal mucosa-associate
bacterium

2. WFERFEE
(Principal
Investigator)
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o

YANG lJiayue, Project Research Associate, Institute for Advanced Biosciences, Keio
University
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(Co-investigators)
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o

OBANA Nozomu, Assistant Professor, Institute of Medicine, University of Tsukuba
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o

NAKATO Gaku, Vice Leader, Gut Environment Design Group, Kanagawa Institute of
Industrial Science and Technology

4. B
(Summary)

b MEENITIZZHE SRR ENAER L TEY . TNOREET DA
A E DN NRIC B2 5 25 Z L HE SN TW5D, R MATIc R
ET5BNME OB TICEEELE2 D Z LD, TOMBEHMIIEETH D,
ATV LAE #E WA OFE RO | ER T & RIGHBESIE OMEE IXEL L Tk
D, HEHWD 2 & TRIGREIEIT S O A # 2 RO IR BER I BRHT T RE T H
52 EEHLMNI LT, RFIEIC LR OMBRIEME R Adlercreutzia % [
ELT, YZMEdE0RMEREZEE I XA A — b~ U R EERL, K
REEZ SET LA, FREIIKBREMERZET 52 EPBHLNERS
7o BENEYO A Z R0 — LR NPOIBNTEZ 7Y VEREML TS Z &
BN ERoTe, #U0 EROBE LERE~ ¥ 2 XKRBROEFMEN %
AL EnG, FREIIBENTH Y v EslinswEs 2 LT, KEREE
M52 ENRBInz, BERNDOX T IGNMEDE T 2 BB A
FERIC L > THRABMBEHE LV AEIND, nvitro RERIZ LV . [FE O A2
i A RER 1L OM ORGP B B R & g U CF OIEMEREICE N T &
BHONER ST, LR CTREOSWIEH BRI SER I RGREMICE
HAThsrLEZLNS,

b

Intestinal mucosal bacteria are reported to affect host health through modulation of
host immune system. However, knowledge of mucosa-associated bacteria is limited due
to the invasiveness of conventional sampling methods. The aim of this study is to
investigate the interaction between mucosa-associated bacteria and their host.

In this study, we have developed a non-invasive sampling method for mucosa-
associated bacteria from stool samples. Through a murine experiment, we found that
swab samples of fecal surfaces display a similar microbiome profile as mucosa-
associated bacteria. With this method, we found that Adlercreutzia, which has never been
reported as mucosa-associated bacteria before, inhabits the colonic mucosal layer. The
colonization of the type strain A. equolifaciens greatly improved the survival rate and
attenuated the symptoms of colitis in gnotobiotic mice. Metabolome analysis of the
cecum content of A. equolifaciens-colonized gnotobiotic mice shows significant taurine
accumulation. Taurine supplementation significantly attenuated colitis in germ-free
mice. We found that bile salt hydrase enzyme from 4. equolifaciens has a high ability to
produce taurine from taurine-conjugated bile acids.

Our results suggest that mucosa-associated bacteria Adlercreutzia attenuate colitis
thought the action of the bile salt hydrase enzyme, which produce a high amount of
taurine, an anti-inflammatory compound. This mechanism underlines the potential of
these bacteria as a target for therapeutic interventions in colitis.

5. FmCFER
(Papers)
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15 PRI R 7 SR GBS K 2 FF A R O RRGE & A 0 = X LR

pi

Investigation and mechanistic elucidation of the lifespan-extending effects of
metabolites derived from the intestinal microbiota

2. WrgEfEH
(Principal
Investigator)
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i

b

ISHII Chiharu, JSPS Restart Postdoctoral Fellowship, Institute for Advanced
Biosciences, Keio University
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(Co-investigators)
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p

MIZUNUMA Masaki, Professor, Graduate School of Integrated Sciences for Life,
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A wide variety of microbes inhabit the gut, and the composition of this gut microbiota
and the metabolites it produces are involved in both disease development and health
maintenance. The composition of the gut microbiota and the metabolites in the gut and
blood change with aging, and this study revealed that some of these age-altered
metabolites affect the lifespan of C. elegans. Hence, these metabolites are promising
candidates for intestinal microbiota-derived metabolites that promote lifespan extension.
However, the effects of these metabolites on aging and lifespan in mammals such as
mice and humans, as well as the mechanisms by which these substances affect lifespan,
are unclear. Therefore, this study aims to verify the effects of these metabolites on the
lifespans of mammals and reveal the underlying mechanisms that extend lifespan.

With the recent arrival of declining birthrates and an aging society, extending healthy
life expectancy has become a very important issue for mankind. Caloric restriction and
the administration of rapamycin and resveratrol have been proposed as ways to extend
lifespan, but they require continuous dietary restrictions and drug administration. If
metabolites derived from the gut microbiota can be used to extend human lifespan
through application of our research, it may become possible to extend healthy life
expectancy without frequent drug intake or long-term dietary calorie restrictions, by
controlling the intestinal environment. The manipulation of metabolites derived from the
intestinal microbiota is a promising avenue for the creation of new lifespan-extending
technologies.
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Optimization of drinking habits through the development of a non-invasive alcohol load
detection method
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In recent years, discussions on the health risks of alcohol have been spreading
worldwide, attracting attention as a significant social issue. The World Health
Organization (WHO) has launched a global strategy to reduce the harmful use of alcohol,
and in Japan, the Ministry of Health, Labour and Welfare has set goals and action plans
related to alcohol consumption as part of the national health promotion initiative. On
the other hand, there are individual differences in the activity of enzymes that metabolize
alcohol in the body, and the appropriate amount of alcohol consumption varies greatly
from person to person. However, no precise, individualized indicators have been
established to determine the amount or frequency of alcohol consumption that increases
health risks. In this study, we aim to develop a novel diagnostic method using biomarkers
that reflect vitamin metabolism in the body. To prepare for clinical study, we established
a unique protocol and submitted an application to the affiliated hospital's Clinical
Research Ethics Committee. The study was approved at the end of 2024, and the trial
began in January 2025. Furthermore, to assess changes in participants' drinking habits,
follow-ups on alcohol consumption behavior will be conducted every three months.

In parallel with the clinical trial, an ethanol loading test was conducted on mice to
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optimize experimental conditions. The analysis revealed that metabolism-related genes
in liver tissues were significantly upregulated due to ethanol exposure. Based on these
findings, we plan to conduct further metabolomics, transcriptomics, and epigenetics
analyses in the future.
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