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[ Abstract )

Classically, a proinflammatory tumor microenvironment is thought to promote carcinogenesis
and tumor growth Although great advances have been made in terms of the cellular
composition and immune interaction within a tumor niche, how cell-intrinsic mutations within
the epithelium drive this process, through the aberrant secretion of growth factors and cytokines,
is poorly understood. Moreover, with the advent of cancer immunotherapy, it is now well
appreciated that recruitment of certain subtypes of immune cells hold the key to turning a
“cold” tumor “hot”. In this context, we are interested in the role of epithelial-derived IL23A
(eIL23A) in modulating immunity during gastrointestinal infection and carcinogenesis, and its

potential impact on tumor immunity.
<2023 research achievement and future plan>

We continue to deepen our investigation on the molecular mechanism through which epithelial
IL23A (elL23A) augments canonical IL-23 in the production of proinflammatory cytokines to
induce tumor immunity. We previously observed that the phosphorylation of STAT3 and STAT1
were elevated by the co-treatment of eIL23A in a time- and dose-dependent manner in Kit225
T-CLL cells. In the past year, we have established aTh17/ILC3 gene signature with which we
can determine if e[L23A enhances the effector functions of IL-23. To elucidate the molecular
mechanism of augmentation, in collaboration with Hirotaka Takahashi (Ehime University) we
have established a proximity biotinylation assay to empirically identify the extracellular and
intracellular molecular partners of elL23 A during its secretion and juxtacrinal signaling. During
this year, we continue a fruitful collaboration with Jun Won Park (Kangwon National
University; Korea), in which we study the in vivo contribution of epithelial IL23A by analyzing
the 7/23a conditional knockout mouse tissues during Helicobacter-induced gastric
inflammation. Our current focus is in completing our study into the interplay between 1L-23
and IL-2 in Th17/ILC3 phenotype in Kit225 cells.
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[ Achievements ]

< Publications (Primary) >

An HW, Seok SH, Kwon JW, Choudhury AD, Oh JS, Voon DC*, Kim DY * and Park JW*
(2022) The loss of epithelial Smad4 drives immune evasion via Cxcll while displaying a
vulnerability to combinatorial immune checkpoint blockade in gastric cancer. Cell
Reports, 41(13):111878. DOI: 10.1016/j.celrep.2022.111878 *Joint Corresponding
Authors

< Publications (Collaboration) >

Ma M, Wu M, Gu X, Yang J, Wang C, Zhang Y, Cheng S, Xu S, Zhang M, Wu Y, Zhao Y,
Tian X, Voon DC, Sheng J, Wang Y. Inactivation of CSGALNACT2 Promotes Ovarian
Cancer Migration and Invasion Through the MAPK/ERK Signaling Pathway. Cell.
Oncol. doi: 10.1007/s13402-023-00903-9.

Li MJ, Nishimura T, Takeuchi Y, Hongu T, Wang Y, Shiokawa D, Wang K, Hirose H,
Sasahara A... Tojo A, Yoon DC, Ogawa S, Okamoto K, Foukakis T, Gotoh N (2023)
FXYD3 functionally demarcates an ancestral breast cancer stem cell subpopulation with
features of drug-tolerant persisters. J. Clin. Invest. 133(22):e166666.

Yang J, Wang C, Zhang Y, Cheng S, Yoon DC, Wu M, Gu S, Xu S, WU Y Wu, Wang Y
(2023) Clinical Significance and Immune Infiltration Analyses of a Novel
Coagulation-related Signature in Ovarian Cancer. Cancer Cell International.
23(1):232.

Kwon J-W, Oh JS, Seok SH, An HW, Lee YJ, Lee NY, Ha TH, Kim HA, Yoon WM, Kim
SE, Oh PR, Lee SH, Yoon DC, Kim DY, Park JW (2023) Combined inhibition of Bcl-2
family members and YAP induces synthetic lethality in metastatic gastric cancer with
RASAI and NF?2 deficiency. Mol Cancer, 22: 156.

Imamura R, Sato H, Yoon DC, Shirasaki T, Honda M, Kurachi M, Sakai K*, and
Matsumoto K* (2023) Met Receptor is Essential for MAVS-Mediated Antiviral Innate
Immunity in Epithelial Cells Independent of its Kinase Activity. Proc. Natl. Acad. Sci.
USA.,120(40):€2307318120. DOI: 10.1073/pnas.2307318120
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< Conference Presentation >

1. Sarah Momtazkari , Kason K. Koo, Anahita D. Choudhury, Thank D. Le, Tuan Z. Tan,
Seiichi Mori, Masaharu Hazawa, Richard W. Wong, Kenichi Harada, Chiaki Takahashi,
Yoshiaki Ito, Dominic C. Voon (2023) RUNX3 and p53 act cooperatively to induce S10042
in gastric epithelial cells in response to DNA damage. Oral presentation at the 82" Annual

Meeting of the Japanese Cancer Association. 21%-23™ September 2023, Yokohama, Japan.

<2023 Research Funds >

Not applicable.
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Cancer-Immune System Interactions
NA-REZMEEERI=Y b

Associate Professor Kohsuke Tsuchiya +J& 547

[ Abstract ]

Pyroptosis is a pro-inflammatory form of regulated necrosis caused after the formation of
plasma membrane pores by gasdermin (GSDM) family proteins that are activated by cleavage
by specific proteases. This study is progressing in the identification of novel proteases that
activate GSDM. In this study, it was discovered that caspase-12 derived from several species
activates GSDMD. Furthermore, it was revealed that caspase-12 is activated by bacterial-
derived molecular patterns, suggesting that this molecule may function as a novel pathogen
sensor. Analysis of the activation mechanism of caspase-12 revealed that approximately 100
amino acid residues at the N-terminus of the molecule are involved in ligand recognition. The
results also suggested that caspase-12 multimerizes in the presence of the ligand. Moreover,
exploration is underway for proteases derived from bacteria/fungi that activate GSDM. It was
suggested that a protease produced by the Aeromonas genus bacteria can activate human
GSDMD.

<2023 FOWFRE, EHRRKE NS RO HE >

SRAB M=V REMEEN DR 0 — U AO T 1 7T MBI, RAELEWE %K
H4 22 & TRIEAZFR L, EREHSCNASGEDOFEMWAL CICHEST D, WAL —
773U =57 (GSDM) %, A8 h—YRADFATRFTHY, FrED7 a7
T—EBIZL o TUMr &5 Z & CIEME(ET D, A TIX GSDM Z &ML 588
7aT 7T —EDREEEDTVD,

AIFFRIZ BT, BEEOEMFER kDB A 3—P-12 7 GSDMD % iEMAr42 = &
Wbmole, IHIT, HANR—E-12 DHEBRS FNZ— ko TEHE LS D
ZEMBABNNTRY, RFDE LWRERE Y —Th D AR R ST,
A= -12 OIEHACHEFAIZ DOV THRNT 24T o 7o 3. [F1453 1D N R0 100 7 2
JERIRFEN Y T R D Z ERbiroTz, £lo, DAN—E-12 R HT R
FAE FCEEMRIT 2 AREMEN /R ST,

Z DA, GSDM Z{EMEL S ELME/ EE RO 7 v T 7 —EB DR Z1T> T 5,
B2 Aeromonas JBE P EAET H 70T T —EAE M GSDMD ZiEMHA LT 25 Z & n
RIS,
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<HRHWL>
R

Inaba Y, Hashiuchi E, Watanabe H, Kimura K, Oshima Y, Tsuchiya K, Murai S, Takahashi C,
Matsumoto M, Kitajima S, Yamamoto Y, Honda M, Asahara SI, Ravnskjaer K, Horike SI,
Kaneko S, Kasuga M, Nakano H, Harada K, Inoue H. The transcription factor ATF3 switches
cell death from apoptosis to necroptosis in hepatic steatosis in male mice. Nat Commun, 14:167,
2023.

Ogura K, Endo M, Hase T, Negami H, Tsuchiya K, Nishiuchi T, Suzuki T, Ogai K, Sanada H,
Okamoto S, Sugama J. Potential biomarker proteins for aspiration pneumonia detected by
shotgun proteomics using buccal mucosa samples: a cross-sectional case-control study. Clin

Proteomics, 20:9, 2023.

YN
JMEN R

Hernandez-Cuellar E, Tsuchiya K, Valle-Rios R, Medina-Contreras O. Differences in Biofilm
Formation by Methicillin-Resistant and Methicillin-Susceptible Staphylococcus aureus Strains.

Diseases, 11:160, 2023.

<ERFER>

Kohsuke Tsuchiya, Shoko Hosojimal and Takashi Suda. A novel pyroptosis-inducing protease
that senses bacteria-derived molecular patterns. The 3rd Japan and Australia Meeting on Cell
Death 2023. 20234E8 7 16~18 F (AL /L)

12 R ARFRVER IR IE A T b= AD 45 TR T S RGBS 1 A% B F3SEIAEY)
VIRTUT A 202349 H 1~2 8 ([ (L),

+ =%, M+, Eduardo Hernandez Cuellarl, ZEH & 5], A X—E-121F3HIEF YR
RTFREBHL T b= REFHE TS, F330 H AR LIRS e 2. 2023
H9H28~30H (L#p).

<SHNEHEE>

1. BlepteEmibha e (B) B k0 5287 2877232 — 3R
SRR OMBERAT LIS (R (') IR 2023 ~ 2026 4
BloydE (2023 2FE) @ 400 T

2. BlEmteEaibha  PRERAORFIE (B53F) T AX—I v« 757 I U — 1%k
AL S HAME - BEH R e T 7 —EOgEE] (HR2MN) (18F) 2AI:
2022 ~ 2024 FEE FdyAE (2024 4FE) ¢ 1,200 TH

3. AMED 7HEREZRIEMRE « BEIRIAEATE BB XK ERL st EE NREEIZLD
FFRERRSE DAL R & = OATEBER I « BEDO A =X L0fEH | (L2
RAT) (Or4H) RHART: 2021 ~2023 £ BlorKE (2023 A4FE) ¢ 1,000 T-H
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Microenvironment Regulation in Cancer Stem Cells Unit
MNAFBIRESEIE L= v +

Assistant Professor Yasuto Takeuchi 77N FEA

[ Abstract ]

Cancer stem cells (CSCs) have been reported to exist in many cancers. CSCs have been
suggested to have high tumor-initiating ability and to contribute to colonization and
proliferation at metastatic sites. However, the role of tumor microenvironment in the tumor-
initiating ability and metastatic potential of CSCs remains unclear. I focused on cancer-
associated fibroblasts (CAFs), a major component of the cancer microenvironment to clarify
their interaction with CSCs.

BCSC Recombinant
When human breast cancer cells (BCCs) GCSF DI HuiTiCSF
= CAF - ere proliferation
were cultured under sphere condition in the  pmary breast 25411 O ~ )
. . cancer tissue * ,‘-.‘.‘: —— CO:':- BCC GCSFR expression I
conditioned medium of BCCs and CAFs Ll L e 0
. »
co-culture, larger spheres were formed
compared to conditioned medium of BCCs = © .

Bone metastatic

microenvironment CAF GCSFR"" BCSC

-

alone culture. This suggested that CAFs
secreted factors that promote sphere e e e :
proliferation of BCSC populations. Next, t0  wewee corw.cors) @  Frobies tcoun ram =
identify the secreted factors derived from TmmTme L e
CAFs, we performed transcriptome analysis by comparing CAFs cultured alone with those co-
cultured with BCCs. As a result, we identified granulocyte colony stimulating factor (G-CSF).
We examined the effect of GCSF on the tumorigenic potential of BCSCs using sphere culture
and limiting dilution assay and found a concentration-dependent increase in tumorigenic
potential of G-CSF. On the other hand, the expression of G-CSFR, a receptor for G-CSF, was
increased in BCCs co-cultured with CAFs compared to BCCs cultured alone. In addition, the
high G-CSFR-expressing cells had higher tumor-initiating ability and metastatic potential than
the low G-CSFR-expressing cells, suggesting that G-CSFR-high cells have a feature of BCSCs.
These results suggested that G-CSF-mediated interaction between CAFs and G-CSFR-high
BCSCs is a new therapeutic target against BCSCs.

<2023 SEDOBFFEER, EHRILKOSHE OFHHE >

Z < ORAIZEBNT, DBAFESHIIE (Cancer stem cells: CSCs) DAFENHE XL TV
%o MDA, BEEFAKAE (Tumor-initiating ability) 2315 <, HAFEIE TOAEE O
56 (colonization) (ZRHH-T 25 Z LAVREIN TS, L, DABMUNRERED, BNA
AR DS AR CHER I E D K 9 B2 H > TV D Dy, RIEZICAHTH D,
T 2T, MABUNREE O EE IR ERR T C o 5 05 A BEFMEL MY (Cancer-associated
fibroblasts: CAFs) (235 B L, WAL E OMBE/ERZA LT Z L2 B L,

CAFs & A3 AMIAE (BCCs) DIREHE I TBCCs Z# A7 = THi#E L7 L 2 5, BCC
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BB EE LI LT, KO RERRAT 2T NIV ELIBRENTZ, 2D Enb,
CAFs 1%, A7 = 7 HE# 23T % BCSCs ML D 2 7 = 7 {5 A R 5 K+ % 5
W 5B Z LIRS LT, RIS, CAFs HRODOZIBR T ZFRIET 572912, HMEEE
L7 CAFs L FL2S AL & 4h8538 U7z CAFs OEIZ LD R T A7 U 7 b — LT
ATo T, TORER, LML & 5538 L7 CAFs TlE, NFkB OiEME(LEATRO,

HEIMMA R =K & LT, JEhiEk = o =—fI#[E ¥ (Granulocyte colony
stimulating factor: G-CSF) Z [FlE L7z, WIZ, FL2SARMILOEISEEKRRIZRTT 5 G-
CSF O %, A7 = 7145 L limiting dilution assay C, #i-X7z& Z A, G-CSF Dj
FEARAF RN BB R BE DS AS FL H 7z, F72, G-CSF OZFRTH H G-CSFR D
B2 Avfifla T2 & 24, IS Ao BRER#ERE & b~ T, CAFs & 3LH5%
Lo HLDN AMIR T, FBEBLMEIN L T\ e, & 51T, G-CSF @7 BififnlL, (R7sEim
fa & T, JEBEEREESCIRBREN B2 & Ny o 7z, G-CSF #4 L7- CAF &
BCSCs & DM EAEA ZH5ET 572912, G-CSF FFPiAE =& 2 A, LA AJFESE
5 70 & NS BRI OB 2 32 Z E R LT o T2, 2D OFERMN S,
G-CSF %#71 L7= CAFs & G-CSFR-high BCSCs & OAHAEAERIE, FL2S AJF 5 fEg & #is
BN Z6E 9 DT R IRIRIER) & 72 B 2 L SRR STz,

[ #F 28 % #& ]

<FERKFmL >

1. M Lif, T. Nishimura’, Y. Takeuchi', T. Hongu, Y. Wang, D. Shiokawa, K. Wang, H.
Hirose, A. Sasahara, M. Yano, S. Ishikawa, M. Inokuchi, T. Ota, M. Tanabe, K-I. Tada, T.
Akiyama, X. Cheng, C-C. Liu, T. Yamashita, S. Sugano, Y. Uchida, T. Chiba, H. Asahara,
M. Nakagawa, S. Sato, Y. Miyagi, T. Shimamura, LAE. Nagai, A. Kanai, M. Katoh, S.
Nomura, R. Nakato, S. Suzuki, A. Tojo, VC. Voon, S. Ogawa, K. Okamoto, T. Foukakis,
N. Gotoh. FXYD3 functionally demarcates an ancestral breast cancer stem cell
subpopulation with features of drug-tolerant persisters. "Equally contribution. Journal of
Clinical Investigation., 2023 Nov 15;133(22):e166666.

2. Y. Takeuchi, N. Gotoh. Inflammatory cytokines-enriched microenvironment plays ley
roles for the development of breast cancers. Cancer Science.,2023 May;114(5):1792-1799.

3. T Ishizaki, Y. Takeuchi, K. Ishibashi, N. Gotoh, E. Hirata, K. Kuroda. Cryopreservation
of tissues by slow-freezing using an emerging zwitterionic cryoprotectant. Scientific
Reports., 2023 Jan 2;13(1):37.

<FRRR>

1. NN, FHL&EE, WEAEE, MAREY, REERE HZIEZ, AR, KH
WA, ZHGRS, MEFE, ETACT, HER, FARRES, HGA M, %kl
¥ : CAF Hik Ok Ek = v = —HIIK 7 GCSF 1%, ~VU VR TT 4 THBADNE
WIER i 2 RthT 5. 13 E 7y NU— T HFPES, 2023.11.24-11.25.
)], AR
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VNN, FHLEE, TAEE, MR, REBERE BUFEZ, AR, KH
e, ZH—RS, MBI, ST, H R, AR, BEAH, #ERil
- : CAF HROFERIER 72 0 = —JIJ%IK 7 GCSF 1L, NV TN BT 4 THBADNE
IR L i 2 BRta T 5. 2 82 [BIH A4, 2023.9.21-9.23. ik, #dt

- PIARRRA, AILEE, VEAEE, MRERY, REERE, FUEZ, A)IRT, KH

YA, ZHE—RS, mEfE, SiACT, LR, RARHER, HREAM, %Rk
T 8 A BEEERAE 2 A R R D BRI ER = = —RIPHIA - (GCSF) 1, FL72% A D Fi &
HIBICH G 5. 5843 M AP~ — 0 —hijes, 2023.9.20. A, A
The

PNERA, FLUEE, WEAEE, mrED, REEME HUEZ, A)IRT, KH
YAz, ZHERS, mEAnE, AT, LR, AR, R, %Rk
F 1 D3 A BEELRRAE SR B R O BRI ER = v = —HIIKIA - (GCSF) 13, FL7% A O Higi &
BEBICHEGT 5. 8 27 BIBARASFERRRTS, 2023.621-623. {EH,
Ak

Yasuto Takeuchi, Noriko Gotoh : The membrane-linked adaptor FRS2b fashions a cytokine-

rich inflammatory microenvironment that promotes breast cancer carcinogenesis.
5520 BIEHIIE S AW D T A, 2023.5.19-20. HKER R, A

<A EEE >

1.

2.

[5F0 5 R BHeafse & Bk e & T8, 123 AUmHila o SR il fE A
T = RXLOEB |, TNEEN, RFE, ST 3FE-5m 745, 4,550,000 [
[BF0 SRR BBl et B Brm St soedte s ), [THLA3 AU BEMER L
FERE DM PTNEEN, 3R, &0 54, 1,400,000 [

(5F0 5 A BRSAIBFSEHEE Y v 77 4 BT ey =7 b, TRWEA A ik
WRIZL DT A 7 A = A O R L1328 /04, 5F0 5 47, 500,000 [
(B0 5 FE Beparsed ks B B), MEERRRIMEICE S H LV HE
DS AARIRERIE OREEE |, AL)IEE, o, SF0 4 -5 7 45, 100,000 1
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Mitochondrial Dynamics in Stem Cells
ShaVRYTHREIZ=V

Assistant Professor Atsuko KASAHARA %5 R+
[ Abstract ]

Mitochondria fuse and divide for their pleiotropic functions as a power plant (ATP supply) and
as regulators in metabolic pathways, calcium and redox homeostasis, and apoptosis.
Mitochondrial quality, distribution, size, and motility are excellently tuned by their continuous
fusion and fission. Mitochondrial fusion and fission are regulated by a family of GTP-
dependent dynamin-related proteins, Mitofusinl (MFN1), Mitofusin2 (MFN2), Optic Atrophy1
(OPAL1), and Dynamin-1-like protein (DRP1), and their expression can be linked to malignant
phenotypes, such as chemo-resistance.

Mitochondria create contact sites between other organelles, especially with the endoplasmic
reticulum (ER), for calcium homeostasis, lipid metabolism, and control of mitochondrial shape
and mitophagy. The ER-mitochondria contacts are less in glioma stem-like cells, while the
contacts are more created in differentiated glioma cells. Likewise, embryonic stem cells (ESCs)
displayed distant organelles with fewer contacts, whereas cardiomyocytes differentiated from
ESCs showed closer organelles and more contacts. Both are associated with an up-regulation
of MFN2, a known tether protein, in differentiated cells.

MFN?2 is involved in the fusion of the mitochondrial outer membrane with MFN1. In addition,
MFN2 also resides at the ER membrane and tethers the ER and mitochondria. The molecular
mechanism of how MFN2 regulates these two different events is unknown; thus, I have
identified a novel MFN2-interacting protein, RAB35, in a purified mitochondria-associated
membrane fraction. Knockout of RAB35 increased the ER-mitochondria contact sites by
detecting the ER-mitochondria split GFP system, and this increase is MFN2-dependent, and
MFNI1, or PDZDS8, another known tether protein, is independent.

RAB35 ablation induced mitochondrial Ca** uptake stimulated with IP3R agonist ATP,
whereas RAB35 and MFN2 double knockout decreased mitochondrial Ca** uptake, which
functionally confirmed that RAB35 untethers MFN2 tethered ER-mitochondria contact sites.

<2023 FDOHFFERE, EHRE NS % OFHE >

SR RYTIUMAREBEREZRR L, ZOETEC/MIENS Far Ry
T D Ca¥ DBATONRENBICEE TH D, 7 U A — <A DEEEED R 722 %
fEH D TRINLZZ I by U7 L/NaROERE, #aA0EV T, ES fild &
SHALDARAIILCH FERICBIZE TE T D, Zabidid, I 3 R T L/hlaks
BCHRTTHD MFN2 O 27 BEEBZALA D TR D . 3 IR O Byl
EMREEHBE L TVWDE L) THDH, MFN2 1 b= KU THAEBER T TH b
V. 2 ODREE ED & D ITHIE L3 TV D Dh MEN2 BNWEWEA VTR T3 E
DEIICHESHTVEDMN, REFELWST AT =R NIbho TRV, + 27T,
I RaY RY T LMD AT T LT D EA A S L, MFN2 L fHE
VY 23 2 >/ T RAB3S & TLRAHTIC & > TRHIE L7z, RAB3S KIHICL 5T,
b RU T EMUEOBE AN, ZO8IE MFN2 KIBIC X - TRRE S,
I by RUTHMERE O MFN2 O 3— b —ToH 5 MFN1 R, Bl b= Y
T E/NEARZ SN T PDZDS ORI TITMM L7z £ Th o7, HEEMICH
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RAB35 K#BIZL > T, S har FU 7O Ca¥ i iAZlT E5H L, RAB35 K MFN2
KB TR T D720, RAB35 X MFN2 (255 2 hay RU T E/NAROLRE % fif g
THRTTHD EHELERIND, A%k, /Mais o< RAB35S B ED X 912 MFN2
DEENTEI Fary RU T E/NREEZREL TS0, FIHICLTHNE L,

[#F 52 4K

<FEFKFWIX >

1. Kurayoshi K, Takase Y, Ueno M, Ohta K, Fuse K, Ikeda S, Watanabe T, Nishida Y,
Horike SI, Hosomichi K, Ishikawa Y, Tadokoro Y, Kobayashi M, Kasahara A, Jing Y,
Shoulkamy MI, Meguro-Horike M, Kojima K, Kiyoi H, Sugiyama H, Nagase H, Tajima A,
Hirao A.

Targeting cis-regulatory elements of FOXO family is a novel therapeutic strategy for
induction of leukemia cell differentiation, Cell Death Dis, 2023 Sep 29;14(9):642, 2023

2. Noguchi M, Kohno S, Pellattiero A, Machida Y, Shibata K, Shintani N, Kohno T, Gotoh N,
Takahashi C, Hirao A, Scorrano L Kasahara A.

Inhibition of the mitochondria-shaping protein Opal restores sensitivity to Gefitinib in a lung
adenocarcinoma resistant cell line, Cell Death Dis, Apr 5; 14 (4):241, 2023

<FEoFERK>

1. THEFEM R EICE 1T D MFEN2-RAB35 ([T LD 3 hay KU T &/ OAR RS )
WZOWTY BB 2BHARI hay R 7HEE84,2023 4 11 A 14-15 H, OEARFE, O
S

2. [ har RUT E/NEIKROBE ST « fEBE S T A T = AL EHOEMNIT 5], 5B
0 HAI iy R 7HSES 202343 H 16-18 H, R A Z —383, # T

<A EE 4>
L,
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Senescent Cell Dynamics Unit

ZlMRaEgREAET1I=Y

Assistant Professor Yasuhiro Nakano H'Hy Zgfd

[ Abstract ]

Senescent cells are known not only to permanently cease proliferation but also to exhibit a
senescence-associated secretory phenotype (SASP), marked by the excessive secretion of
inflammatory cytokines and chemokines. We have previously demonstrated the accumulation
of pl6™4a_positive senescent cells in organs and tissues in cancer and chronic inflammatory
diseases, revealing their involvement in the malignancy of pathophysiology. However, the
dynamics of senescent cells in acute tissue injury have not been elucidated. Therefore, this
year, we induced acute liver injury in p16“ERT2/R2LSIdTomato mjce where pl6™42-positive
senescent cells can be labeled with tdTomato, to investigate the dynamics of senescent cells.

Analysis of the liver tissue immediately after injury revealed the expression of tdTomato in
hepatocytes adjacent to the injury area. Subsequently, evaluation of the tissue repair process
after injury revealed that tdTomato-positive hepatocytes showed marked proliferation,
including expression of the proliferation marker molecule Ki67, which contributed to tissue
repair. Following this, tdTomato-positive cells immediately after injury were isolated using
FACS, and gene expression was analyzed by single cell RNA-sequencing. Feature analysis of
cells using UMAP showed a hepatocyte cluster exhibiting characteristics similar to senescent
cells, including SASP, with a neighboring cluster of proliferating hepatocytes. Additionally,
this several SASP factors reported to promote liver regeneration. On the other hand, inducing
acute liver injury in plé6-deficient mice resulted in delayed tissue repair compared to
wild-type mice. These findings suggest that some hepatocytes activate a transient cellular
senescence program through p16™ expression, promoting proliferation of both themselves
and neighboring hepatocytes via the expression of SASP factors, thereby contributing to
tissue repair following acute liver injury.

<2023 FEOMFERFE, EBRRKE S % OFH >

AL, EARNCHE 2 E1E T 57717 T, RIEMEY A S A - FEEIA
yfigéﬁﬂﬁlzfﬁ%ﬁﬁéiaﬁﬁﬂ(SASP) ERTZENHLNTND, ¥a2=v FT
LN ETIZ, BDARIEMERIER BBV T plem G2 biia ) lges « ik
*iL\_M@f EQOEMALITER T2 2L 2HLMNILTER, LrLAaERDL, &
PEARRRBE S 2 35 1) 2 LM OBIRE XA & 072 > TR, & 2 CTAREIL, plett
%%%Mﬁ%%mmmmf7mwﬁ E77 pl6CreERT2/R pLSIAdTomato 2 77 =24 = b 1T Ak
JFEEZFHR IS, B Lo BhEZRE LT,

= ﬁ?ﬁ®ﬂ?fﬂ#ﬁ%%ﬁ#$ﬁ L?‘_F%\ T GE I BT D AT IZ 3V T tdTomato
DFBNEO LAV, WIT, EENO OMBEERREZFME Lz 2 A, BIREZ
ku_@mem%%ﬂﬂ%imm%%ﬁféﬁfﬁ%ﬁ%%%%b\ﬁ%@@m
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FhHT DT ENHOLNTR T, £ 2T, FEEER D tdTomato BEMERMANZ FACS 1T &
DAyEL L, —MNEE R R BUENTIC X - CBRE 7RI MT L7-, UMAP (2 X 5 liia
DRHBFFENT 21T > 72 & T A, SASP 72 E BN DR A2 /R T HFMIE 7 & A X — 3
FEL, 207 T AX—CHE L CHEAITMIa Y 7 A% =P i@ L Tz, £72, 2
@ SASP A1 DO—IITFHAZRET IR TL L THREINTOWDHLOEEEEAT
Wz, EREOMENT L I3BNZ, ple R~ U RAICRMIFEELZFR I A, BE
M7 2Ll LT, MRRMEENELE L TV, b O, S50 A
ple™k4e DIEHLIZ X 5 —@p 72 el 7 0 7T A &ML L, SASP R+ D34
LCHT EMET DIFMIaOEE 2 EET 5 2 & T, BHEIFREED S OMBMERE 1%
5452 ERRERENT,

A%, plemk e REELFMAL S 5 3w S B HFEAERER -2 FET D & L big, —
B ZL T 1 7T ADL TR A R 5,

[ BF %8 % #& ]
<FEFKimX>
J %
(WFFE=E F1A)
1. Nakano Y, Itoh T, Tanaka M, Miyajima A, Kido T. Development of a high throughput
system to screen compounds that revert the activated hepatic stellate cells to a
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