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[ Abstract ]
RNF43 is a ubiquitin ligase that targets Wnt receptor Frizzled. Thus, loss-of-function
mutation in RNF43 causes activation of Wnt signaling through stabilization of Frizzled (Figure),
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RSPO t ti
seon ¥ \ > s mutation

G'?S

&Eﬁ “““]r "ﬁ% gm m"ﬂ '

However, the mechanism how ) < ”Ii;}f "\

Whnt signaling activation

microsatellite instability (MSI)-
type colorectal cancer (CRC).
RNF43 mutations contribute to | e _
tumorigenesis has not been fully understood yet. We have established human CRC-derived
organoids, and three lines of them derived from MSI-type tumors carried mutations in RNF43
but not APC gene. As expected, RNF43 mutant organoids required both Wnt ligands and R-
spondin for proliferation. Interestingly, however, active P-catenin levels in RNF43 mutant
organoids were significantly lower than those in APC mutant CRC, suggesting lower threshold
for Wnt activation level for MSI-type CRC development. Sequencing of subcloned organoid cell-
expressing transcripts revealed that two lines carried monoallelic RNF43 cis-mutations, namely,
two RNF43 frameshift mutations were introduced in the same allele and the wild-type RNF43
allele remained, while the other organoid line carried two-hit biallelic RNF43 trans-mutations.
These results indicate that heterozygous RNF43 frameshift mutation may sufficiently contribute
to CRC development, although second-hit RNF43 mutation may be advantageous in
tumorigenesis through activation of Wnt signaling. These results provide a novel mechanism
underlying RNF43 mutation-associated CRC development, and therapeutic potential of Wnt
ligand inhibition against MSI-type CRC (Yamamoto D, Oshima H, et al, J Patheol, 2022).
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T SN0, IEBMEGE @Fﬁwﬁ/4}fMKH)@%7ﬁm~:yﬁ£ﬁm
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. Morita A, Nakayama M, Wang D, Murakami K, Oshima M. Frequent loss of metastatic

ability in subclones of Apc, Kras, Tgfbr2 and Trp53 mutant intestinal tumor organoids.
Cancer Sci, 2022 Dec. doi: 10.1111/cas.15709. Online ahead of print.

. Yamamoto D, Oshima H, Wang D, Takeda H, Kita K, Lei X, Nakayama M, Murakami K,

Ohama T, Takemura H, Toyota M, Suzuki H, Inaki N, Oshima M. Characterization of
RNF43 frameshift mutations that drive Wnt ligand- and R-spondin-dependent colon cancer.
J Pathol, 257: 39-52, 2022. doi: 10.1002/path.5868.

3. Wang D, Sun L, Okuda S, Yamamoto D, Nakayama M, Oshima H, Saito H, Kouyama Y,

Mimori K, Ando T, Watanabe S, Oshima M. Nano-scale physical properties characteristic
to metastatic intestinal cancer cells identified by high-speed scanning ion conductance
microscope. Biomaterials, 280: 121256, 2022. doi: 10.1016/j.biomaterials.2021.121256.

4. Wang D, Nguyen HG, Nakayama M, Oshima H, Sun L, Oshima M, Watanabe S. Mapping

1.

nanomechanical properties of basal surface in metastatic intestinal three-dimentional living
organoids with high-speed scanning ion conductance microscopy. Small, 2206213, 2022.
doi: 10.1002/smll.202206213.
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Dawson RE, Deswaerte V, West AC, Tang K, West AJ, Balic JJ, Gearing LJ, Saad MI, Yu
L, Wu Y, Bhathal PS, Kumar B, Chakrabarti JT, Zavros Y, Oshima H, Klinman DM,
Oshima M, Tan P, Jenkins BJ. STAT3-mediated upregulation of the AIM2 DNA sensor
links innate immunity with cell migration to promote epithelial tumorigenesis. Gut, 71:
1515-1531, 2022. doi: 10.1136/gutjnl-2020-323916.

. Tang K, McLeod L, Livis T, West AC, Dawson R, Yu L, Balic JJ, Chonwerawong M,

Wray-McCann G, Oshima H, Oshima M, Deswaerte V, Ferrero RL, Jenkins BJ. Toll-like
receptor 9 promotes initiation of gastric tumorigenesis by augmenting inflammation and
cellular proliferation. Cell Mol Gastroenterol Hepatol, 14: 567-586, 2022. doi:
10.1016/j.jmch.2022.06.002.

. Ichikawa T, Wang D, Miyazawa K, Miyata K, Oshima M, Fukuma T. Chemical fixation

creates nanoscale clusters on the cell surface by aggregating membrane proteins. Commun
Biol, 5: 487, 2022. doi.org/10.1038/542003-022-03437-2.

. Kitagawa K, Shibata E, Yamamoto M, Harada H, Yoshino K, Iwashita T, Oshima M, Tsuji

M. Subacute exposure to bisphenol F diglycidyl-ether (BFDGE) induces chronic dermatitis
characterized by psoriasis-like skin inflammation in mice. Genes Cells, 2022. Dori:
10.1111/gtc.12995.



5. Sugawara S, Okada R, Loo TM, Tanaka H, Miyata K, Chiba M, Kawasaki H, Katoh K,
Kaji S, Maezawa Y, Yokote K, Nakayama M, Oshima M, Nagao K, Obuse C, Nagayama S,
Takubo K, Nakanishi A, Kanemaki MT, Hara E, Takahashi A. RNaseH2A downregulation

drives inflammatory gene expression via genomic DNA fragmentation in senescent and

cancer cells. Commun Biol, accepted, 13" Dec 2022.

1. Nakayama M, Wang D, Kok SY, Oshima H, and Oshima M. Genetic alterations and

microenvironment that drive malignant progression of colorectal cancer: Lessons from

mouse and organoid models. J Cancer Prev, 27: 1-6, 2022,
doi.org/10.15430/JCP.2022.27.1.1.

2. Liabeuf D, Oshima M, Stange DE, Sigal M. Stem cells, Helicobacter pylori and
mutational landscape-Utility of pre-clinical models to understand carcinogenesis and to
direct management of gastric cancer. Gastroenterology,162: 1067-1087, 2022. doi:
10.1053/j.gastro.2021.12.252.
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5. KEIEM. KIBFEN A - B S TGFB, B Bio Clinica (ALFEfE) 11:53-58,2022.
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1. Oshima M. Modeling polyclonal metastasis of colon cancer by organoids. 115" Annual
Meeting of American Association of Cancer Research (AACR), (New Orleans, USA) 2022,
Apr 11.

2. Oshima H, Nakayama M, and Oshima M. Preclinical model of cholangiocarcinoma by

cooperation of oncogenic activation and COX-2/PGEz-assocaited inflammation. 7th JCA-
AACR Special Joint Conference, (Kyoto) 2022 July 9-10.

3. Oshima M. Polyclonal metastasis of genetically and phenotypically distinct intestinal tumor
oganoids. 12" AACR-JCA Joint Conference, (Lahaina, Maui, USA) 2022 Dec 12.
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spondin dependent colon cancer. Wnt Talks, (online) 202242 H 11 H.
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Nakayama M, Oshima H, Oshima M. The mechanisms of Wnt hyperactivation in
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K [ERFFF: Organoid with metastatic property and use thereof.
Applicant. National University Corporation Kanazawa University
Inventors. Oshima M, Nakayama M, Sakai E.
Patent No. US 11,414,691 B2, Aug. 16, 2022 (Date of Patent)
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[ Abstract ]
1. The intratumoral heterogeneity of cancer stem cells (CSCs) poses a challenge in
further establishing the hierarchy among the CSC subpopulations, thereby making it difficult
to identify the most ancestral CSC subgroup for therapeutic targeting. Here, we isolated the root
of CSCs (hereafter, root-CSCs) that possess stem or progenitor-like traits, quiescence, and
persistence after chemotherapy using single cell transcriptomic analysis of triple-negative
breast cancer (TNBC)-derived CSCs. These cells evolve and proliferate with pregnancy-
induced alveolar progenitor-like traits. The Na'/K* pump component of FXYD domain-
containing ion transport regulator 3 (FXYD?3) enabled the isolation of root-CSCs. Consistent
with the role of FXYD3, these cells were sensitive to senolytic Na”/K" pump inhibitors, such
as cardiac glycosides. After neoadjuvant chemotherapy, substantially more FXYD3-positive
root-CSCs remained. This suggests that the root-CSC population overlaps with the recently
defined drug tolerant persisters (DTPs), and highlights their importance as therapeutic targets.
Therefore, Na”/K" pump inhibitors could facilitate the elimination of root-CSCs cells and

improve TNBC prognosis.

2. As the incidence of breast cancer continues to increase, it is critical to develop
prevention strategies for this disease. Inflammation underlies the onset of the disease, and NF-
kB is a master transcription factor for inflammation; however, the precise molecular
mechanisms remain obscure. Ductal carcinoma in situ (DCIS) is the earliest stage of breast

cancer, and not all DCIS lesions develop toward invasive breast cancers (IBC). Currently, most



patients with DCIS undergo surgery with postoperative therapy, although there is a risk of
overtreatment. There are unmet needs to diagnose malignant DCIS that has the potential to
progress to IBC and to establish appropriate prevention strategy. We recently demonstrated
novel molecular mechanisms for NF-kB activation in premalignant mammary tissues which
include DCIS, and resultant cytokine-enriched microenvironment is essential for breast cancer
development. On the early endosomes in a few mammary epithelial cells, the adaptor protein
FRS2betaforming a complex with ErbB2, carries the IkB kinase (IKK) complex, leading to the
activation of NF-kB. A variety of cytokines are induced, including insulin growth factor (IGF)
1 and CXCL12, and stimulate the growth of cancer stem cells and cancer-associated fibroblasts
(CAFs), respectively. Treatment with therapies targeting IGF1 and CXCL12 is an effective
strategy to prevent disease onset. Therefore, FRS2beta-NFkB axis in premalignant mammary
environment could be targetable to prevent the IBC. Further analysis of the molecular
mechanisms of inflammation in premalignant microenvironment will be needed to establish an
accurate prediction model for the risk of IBC and appropriate prevention strategies.
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1. Takeuchi Y and Gotoh N.: Inflammatory cytokines-enriched microenvironment plays key

roles for the development of breast cancers. Cancer Sci, in press.
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Il

2. Ishizaki T, Takeuchi Y, Ishibashi K, Gotoh N, Hirata E, Kuroda K.: Cryopreservation of

tissues by slow-freezing using an emerging zwitterionic cryoprotectant. Sci Rep, in press.

3. Sato W, Ikeda K, Gotoh N, Inoue S, Horie K.: Efp promotes growth of triple-negative
breast cancer cells. Biochem Biophy Res Commun, Oct 8:624, 81-88, 2022. On line
publication 30 July 2022. DOI: 10.1016/j.bbrc.2022.07.071
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p7-9, 2022.
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1. Noriko Gotoh: “FXYD3 functionally demarcates an ancestral breast cancer stem cell
subpopulation with features of drug tolerant persisters.” The 12" AACR-JCA Joint
Conference: Breakthroughs in Cancer Research: Translating Knowledge into
Practice: 2022 4% 12 H 10-15 H °KE ~vA

2. Noriko Gotoh: “The membrane-lined adaptor FRS2beta fashions a cytokine-rich

inflammatory microenvironment that promotes breast cancer carcinogenesis.” Rethinking
DCIS: An opportunity for prevention? AACR Special Conference: 2022 /-9 H 8-11
H online

3. Noriko Gotoh: “The membrane-linked adaptor FRS2beta fashions a cytokine-rich
inflammatory microenvironment that promotes breast cancer carcinogenesis” Symposium
on World Cancer Research 2022: 2022 45 H 6-8 H > #7A—/L online
FART T

_10_



Yasuto Takeuchi, Tatsunori Nishimura, Mengjiao Li, Yuming Wang. Noriko Gotoh: “The

membrane-linked adaptor FRS2beta fashions a cytokine-rich microenvironment that
promotes breast cancer carcinogenesis.” 17™ International Symposium of The Institute
Network for Biomedical Sciences International Symposium on Tumor Biology in
Kanazawa 2022, 2022 CRI and DUKE-NUS Joint Symposium: Fundamental
Biological Principles and Cancer: 2022 4 10 A 13-14 H 4R

Masahiro Yamazaki, Tatsunori Nishimura, Mengjiao Li, Noriko Gotoh: “Specific roles of

FXYD3 positive cancer stem cells in radio-resistance.” The 12" AACR-JCA Joint

Conference: Breakthroughs in Cancer Research: Translating Knowledge into

Practice: 2022 4% 12 A 10-15 A KE ~v A

< EHEHFE>

1.

#JEHL1- : “Opening lecture from a senior female scientist about her experience of being
a leader in Japan” EMBO Laboratory Leadership Course 55 45 [B] H Ay AW FES4E
KXYTTA PANU R 2022412 A3 B HRA v ffrEHE

BIEIA- - “NIT NI T 4T ZAT LRI D AT = v A REE R IND I BN 72
STEIDBER A" 55 4 FAAZRITERIFSES 2022 45 11 7 28 H 3K
WA= F AP —, G

. BRRELA- NN T 4T AT I A DBLEN AR FIE-root-Cancer stem cells”

(D3 A IR R ZTE ] L2 3 A D0y THERE ORI B ABAE BB AT T VA
SEMESR 2022 VRV T A 2022411 A 16 H on line > ARY 7 LA —H
TA Y=, G

PRI © T3 ASBIE LIRIRIRGIVE OBUNREEIC 351 5 A I = X 57 35 45 [EI'E
IGFIER BRFLARAREES 2022 4F 11 H 11 B online #AFFENH

. f2 R HL - : “Microenvironment creates premalignant mammary tissues and therapy-

resistant persistent tumor cells in breast cancer” ZMERIFEH AR 7 A 8 81 [EIH
REFZEFEMRE 202249 A 29 H-10 A 1 B Bl LU RV T LA —HFA
P, G

BRI A« Ul L BUED N AR « FEFEFIEE ONLG0 67 KERIEE T AW
FeORES) L EF) F 81 [H A ARERFNRS 2022429 A 29 H-10 A 1 A ik
AR TR

BRI - “FLDS A ORUINREE = v F & EE A — MR K 28 T e AR B TR
DOAREME” % 32 BIHAY A b A b U —Z2%2 i8S 2022 45 H 2829 H  on
line &Rl

ML - “FXYX3, a subunit of Na+ pump, determines the origin of triple-negative breast

=

cancer stem-like cells, the preeminent driver of drug resistance” The 19" Stem Cell
Research Symposium 2022 -5 A 27-28 H RIS HFRHEER
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11.

12

13.

14.

15.

16.

17.

VEFS %, Lee Jin, LiMengjiao, % #i: “Brif3Eme S HAl MTHFD2 FH
FEH| & Chkl BRERIOOFHIC X 2 HIRLAETEE” & 26 Bl H AR A3 FIERNR R F=
FHES, 202246 H30 H &R

VAT BRAE: <X b KU T 1 RBEHIEESR & S ASMI” 3 8 BB A & REBFRE
22,2022 4E 7 H 19-22 B FBRENET D

TNEEA, FHILEZ, PR, REFIERE, WERT-, BLEE, )1, KH
Pk, ZHECES, MR, h R, ITAMC T, AR, A M, %k
o CELS AERHRIE & 3 A BEEERHESE RIS 51T D EER OfiF]” & 81 BIHA
BEFE, 20224E9 H29 H-10 H 1 H  Hik KA X —

AN, AREEET, AIUEE, BTEE), FKERE, P, &S, SR

PR, IOKERE, BREFEAS, BB, PHERIEZE, & HEMERE, JELHRE, AR
Wh—, ERFHAT, BREMEE, BERE, dobk—4, AW, SBERiy o <HilE
THTH—% /37 FRS2beta 1%, FHSATEREARET D RIEVEY A R A ) v
FERELZ RS 57 % 8 S A & REWTFER, 2022 457 A 19-22 H R R4
INA K —

TINEEAN, AFZSEHT, FILEZ, THE, FEKRE, EAEE, EHE, IR
PR, IOKERE, BREFEAS, BB, OHERIEZE, & HEMERE, JELHRE, AR
Wh—, ERFHAT, BREEEE, BERE, dobk—4&, AW, SBERiy . <HilnE
THTH—% /37 FRS2beta 1%, FHSATEEARET D RIEVEY A R4 ) v
FERBLZ TR 57 5 26 Bl H AN AS FERTEIRFR, 2022 F 6 H 29 H-7T A 1 H
AR RA K —

NN, AFZSEHT, FILEEZ, TTHE, FERE, EAEmE, EHE, IR
PRAET-, IOKERE, BREFEAS, BB, PHERIEZE, & HEMERE, JELHRE, AR
Wh—, ERFHAT, BRETEE, BERE, dobk—4, AW, SRRy . <HilnE
THTH—% /37 FRS2beta 1%, FHSATEEARET D RIEVEY A R A ) v
FREAZTET 27 B3R EIHARYA R A MY —%, 202245 H 2829 H A7
A

PIAEEA « <303 AU BRI & 28 A BEELHRAE 2RI L 38 1 2 AH B4R O fi >
BAREFY —7 v a y SIS E A N—2 T 0 —OREHIFER & I8, 2022 4
1 H26-28 0 A 7A4

A'E i Ee, %R T, Thordur Oskarsson: “TNC triggers sequential activation of
macrophages and endothelial cells to generate a metastatic vascular niche in lung.” %5 81
[B] B ASEE S, 2022459 H 29 H-10 A 1 A B [

A HAEL, 127, Thordur Oskarsson: “FLIEMHRR I35 1T 5 MG M= v F O E
& OfIE 2022 FESEIRET NEIZE T T v b7+ — 24, 202248 H 30 H
9OH1TH AR
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18. Mengjiao Li, Tatsunori Nishimura, Yasuto Takeuchi, Noriko Gotoh: “ N J 7 /V A2 H T 4 7
s A ORIV X FVETESHIIEIE, Na+4s > 7" FXYD3 25 A LHias At
PE&ZMEIGT 27 55 26 B H AP A3 FARRITRIR ER NS, 2022 42 6 H 29 H-7 H
1 H &R A

19. Mengjiao Li, Tatsunori Nishimura, Yasuto Takeuchi, Daisuke Shiokawa, Masao Yano,

Satoko Ishikawa, Tetsuo Ota, Masahiko Tanabe, Kei-ichiro Tada, Tetsu Akiyama, Teppei
Shimamura, Shinya Sato, Youhei Miyagi, Yutaka Suzuki, Koji Okamoto, Arinobu Tojo,
Noriko Gotoh: “FXYD?3, a subunit of Na" K* pump, determines the root of triple-negative
breast cancer stem-like cells.” 2% 81 [B] H A F<, 202249 H 29 H-10 H 1 A ik
RAL—  TRRAZ—EZE]

20. Yuming Wang, Tatsunori Nisimura, Mengjiao Li, Ryoji Yao, Noriko Gotoh: “One carbon

metabolic enzyme MTHFD2 is essential for breast cancer metastasis to lung.” % 81 [B] H
AFEFE, 2022459 429 A-10 A 1 A Fiile R28— R Z—EZH]

21, [LHESL, PEATEETE, Mengjiao Li, # BRI F-: “FXYD3 positive CSCs may play a key
role in radioresistance.” %5 81 Bl H AR F4, 202249 H 29 A-10 A 1 A #ik &
A —

22. Saren qiqige, Rojas Chaverra Nichole Marcela, Tsunaki Hongu, Tatsunori Nishimura,
Kunio Matsumoto, Mikihiro Shibata, Noriko Gotoh: “Recombinant FGFR 1 in its

monomeric and dimeric forms observed through High Speed-Atomic Force Microscope
(HS-AFM)” # 45 BlH Ay FAEMFSFS 20224 11 H30 H-12 A 2 H ik
Ayt RAH—

23, MRS EYD, PINEEA, MILEEZ, PaASEEE, AR, REFIERE, MUEE, Al
By, KEEA, L1, B, Srafr, R, WMARE, RiEA
i, BRI T, “FLAN ARl & 208 A BEDEERAME ZF AN L2 3 1 DA ALVE R ORI 585 32
EIEARYA R A NY—%£ 202245 H 2829 H A>T 4

<&EEHFE, WIS EME>
1. BSEINALRBIIEES 202247 A 1922 H FiBEEET FEITREE
2. BREIAARYA MA ) —Z2FMES 2022 45 H 28-29 H  online &

<IN >

1. %Rk, AMED IR AV IRAIAEMTEESE, 2020.4.1-2021.3.21, R, 16,000 T

2. %R, AMED WA AV EIRAIAEREESE, 2020.4.1-2021.32, 434H, 3,900 T

3. 1&RILY-, AMED RIRSSHEHEESRZE - ARG SRS, 2021.10.1-2021.3.31, R,
3,960 T
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R, AMED YRS VR RRAIARF RS, 2021.4.1-2022.3.31, Z5fH, 650 T[]
FRELT-, AMED ORI L LAFgeEEE, 2021.8.20-2022.3.31, 4348, 650 T
R, JARRFZE B (—%), 2021.4.1-2024.3.31, 3, 15,110 TH

FRILT-, FTRINREIE T (AZEAFZE), 2021.4.1-2022.3.31, fR&, 3,120 T-H
CMTNEEN, BUFRRE B TS0, 2021.4.1-2027.3.31, 1R, 4,550 M

. VTNEEN, FUERFZE B, 2021.4.1-2022.3.31, 43fH, 130 TH

10T NEE N, PRERAUEAZERFSE, 2021.4.1-2023.3.31, 434H, 100 T

SN SN 2SN
RN N

N

4
5
6.
7
8
9
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Division of Epithelial Stem Cell Biology

+ REr iR R o B
Visiting Professor Nicholas Barker (/> 7 78—/ A-STAR #F7EFT « HLAFTEE)
Associate Professor Kazuhiro Murakami #f_I= Fi5.
Assistant Kenji Kita Jt & — (GLREAFITHILE)

[ Abstract ]

Gastric cancer is a complex disease that often arises in a setting of chronic inflammation. For
gastric tumorigenesis, Helicobacter pylori infection is an important risk factor, and COX-
2/PGE2 pathway is induced in the infection-associated chronic gastritis tissues. Despite recent
extensive efforts to molecularly classify gastric cancers to try and stratify treatment regimens
according to underlying mutational spectra, gastric cancer remains a relatively poorly
understood disease with a poor prognosis for most patients.

Cancer stem cells are defined as the unique subpopulation in the tumors that possess the
ability to initiate tumor growth and sustain self-renewal as well as metastatic potential. Those
tumor-resident cells with stem cell characteristics are thought to be resistant to conventional
anti-cancer therapies, allowing them to survive and drive tumor recurrence in many patients.

Recently, we have identified Lgr5+ chief cells in the corpus stomach, which serve as reserve
stem cells to effect epithelial renewal following oxyntic atrophy. These reserve stem cells drive
spasmolytic polypeptide-expressing metaplasia in the stomach following conditional
KRasG12D driver mutation, highlighting their likely contribution to gastric cancer initiation in
Vivo.

But still it is not clear whether the Lgr5+ chief cell serves as an origin of gastric cancer cell
under the chronic inflammation and how cancer stem cell is induced from Lgr5+ reserve stem
cells. To study the effects of chronic inflammation on stem cell-driven cancer formation and
progression in the corpus stomach, we are focusing on evaluating a potential cancer stem cell
function of Lgr5+ cells present within Wnt-driven inflammation-dependent gastric tumors. We
would like to leverage on the extensive knowledge and mouse models available through my
collaborator, Professor Masanobu Oshima to study the effects of chronic inflammation on stem
cell driven cancer formation and progression in the corpus stomach. This is physiologically
relevant because the majority of human gastric cancer is considered to arise in a setting of

chronic inflammation caused by infection with Helicobacter Pylori.
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<2022 FEDOBIFERE, EBRIK S % OFHHE >

1. HEIa 2R3 5 50 g O fig ]

Wnt > 7LD TR Co HHRER 1 Sox9 23 H IEF #Mla D#ERf I L OVE 28 vk
AR OBEMEAVIZHETH D Z ERHALNE -T2, F72, Sox9 13 H [ H ML O B 5
i 28 < —J7, BRAEMIN TIXEDRRE RS T, e LAENAOEM L ZEL
ZEBHBMME R T, TOEX, BAMKIEES p33 OEFRIUMKFEL TND D
EDRBMNE TRz, S HIT, Sox9 Nt Tl < L E 23 A EMALIR F O REIZRE) L
o 5%, ZNOORTFNENAEEEZE G T E I oMM T 5, 2
O ORERIT, 581 [H AARFEHRE THIFEER I,

2. IR OEAME R A~ T AET VORI

Z< OWEAMB DA T Rhod BIETFTDOERENAOND, BALTFMHIERT ERET NV
BT — L DERE T — LY — & —5 L HEFET, Z 84 RhoA # 3BT D HH~ v 2
ZER LT, 25D~ 17 A% Cldn18-CreERT2/Cdhl cKO v 7 A L AZFE L, HDOAT
Cdhl %/ v 777 b LOOZEREM RhoA ZFEL7-L 25, ODEAMENANEL
2o L2L, ZHNOOMEEITHEEG Lieho722 L b, BBIEENAZERIT 5~
AT ILOMEHZ B LT p53cKO v 7 A & DRRLEIT- T, BIE, Bbhiz~7 %
WZEEXR T Tz L, BORTERM RhoA OFFEEIB KO Cdhl & p53 D/ v
70 REFEL, EUCEOEAMEERANELET 08 ) DORGEETTR> T 5D,

[ &F 72 3% & ]
<FEFKimX>
(I [FAFFE)
1. Yamamoto D, Oshima H, Wang D, Takeda H, Kita K, Lei X, Nakayama M, Murakami K,
Ohama T, Takemura H, Toyota M, Suzuki H, Inaki N, Oshima M. Characterization of RNF43

frameshift mutations that drive Wnt ligand- and R-spondin-dependent colon cancer, J Pathol,
257(1):39-52, 2022.

<FEoFERK>

r_EFn5L4;

1. % 81 B HABFEFM S [Analysis of mechanisms which regulate the tumour
malignancy in Lgr5 expressing gastric cancer cells] 2022 49 H 29-10 H 1 H /~x¥ 7
£ AR, R
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<SR E 5>
1. JHRHFSE(C) (MFFEEEE © A Fnsk]
(HNTT 7 A B FO T2 8 2 AV o rI B L & BERAZ2IGHRIE D TR ) 130 J7H
2. AMED Interstellar Initiative Beyond [#FZE{CERE © &F EFnsL]
[Targeting LGRS and CENP-A in colorectal cancer] 160 5[
3. NISMENEN = ABFEBRR B 2022 425 WFFEBRFEBhAL [(WFZEAERE © A
EFnak]
AN Z TR T TR RS BRRERSOTRE] 200 77 H
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Division of Molecular Genetics

BInF - RBEABERESF

Professor Atsushi Hirao “EZE K
Assistant Professors Yuko Tadokoro HHFT#E¥-, Masahiko Kobayashi /NMES Z,

Masaya Ueno 894
Mahmoud Ibrahim Shoulkamy
Postdoctoral Researcher ~ Kenta Kurayoshi & 5 i A

Graduate Students Youngwei Jing, Loc Thi Pharm, Hiroki Gugiyama #2|LIE#c,
Xi Chen, Yihang Gu, Yuhang Yan, J& 3555
Assistant Staff Kazue Sawa {%f18, Yukiko Takai &5+

[ Abstract ]

Nutrients are converted by the body to smaller molecules, which are utilized for both
anabolic and catabolic metabolic reactions. Cooperative regulation of these processes is critical
for life-sustaining activities. Our group has been focusing on how the regulation of nutrient-
driven metabolism controls cell fate determination of stem cells and cancer cells. For this
purpose, we have examined the metabolic regulation from two perspectives: (1) the control of
intracellular metabolism by the balance of anabolic and catabolic reactions; and (2) the control
of organismal metabolic status by dietary intake of nutrients.

We have attempted to develop the novel therapeutics for malignant brain tumors (malignant
gliomas) by identifying nutrient metabolic pathways that characterize malignant properties,
such as mTOR, autophagy, and lysosomal biogenesis. We revealed that lysosomal membrane
integrity is supported by autophagy (Lysophagy), and that compounds that induce lysosomal
membrane permeability (LMP) cause cell death, mediated by calcium elevation and
subsequently elevate mitochondria-derived ROS. Furthermore, several FDA-approved drugs
targeting lysosomal functions showed remarkable efficacy in the treatment of brain tumors (Jing
Y et al, Cancer Sci. 2022)(Figure). More interestingly, we have recently discovered that
restriction of an amino acid enhanced sensitivity to GBM therapy by inducing LMP. Importantly,
it did not have a pronounced effect on normal neural progenitor cells, indicating that targeting
lysosome function is a novel therapeutic strategy of brain tumors (Jing Y. et. Al. Submitted).

Metabolic pathways involved in stress tolerance are important therapeutic targets in
leukemia. We reported that RHEB-specific inhibition caused cell death of T-ALL by inhibition
of pyrimidine and purine metabolisms (Pham TL ef al. BBRC 2022). In addition, we revealed
critical roles of FOXO-responsive element in differentiation blockade of acute myeloid
leukemia (Kurayoshi et al. Submitted). Furthermore, for the medical and biotechnological
applications, we have been working with collaboration experts in the different fields, such as
chemistry, pharmacy, and information technology.

In conclusion, delving into how cancer behavior is influenced by nutrient-driven metabolism
leads to the development of novel therapeutics useful for treating a variety of cancers.
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<2022 FOMERER, EWRNKLOEEROFH >

BRx R AEREINCIR T, Z " VE, B IBE, ©4 I, IXTLVEFEORER
DB L O ORGHFAE 1T TEREREH 2 R-T, Fxld, 2089 RKENR
BERE OBLE ) LRI OBIRER X O A O EMALHIERE 2 B L7 & & 2, BF
FEEDTND, TO7=®, (1) @FlBiiEIZBE T 2 24k - [F{LHlE 5 7 DR E & B
REMENT, (2) BREHTORBROEENG -5 TR HREHZE) & iz
ML TEHOT a7 FatEDT-,

Uy Y —Ak, MIENEEOT a2 2B LT, BEELZTEAVTRTICEAE
R EOME, FHARRY, Mo SMEEICES TS, MEBCELTY, To4AF
WCEDE RN ZRIZTEEND =T THRT L7 =2 biESND R E, —EDR i
IZE STV, FA=HiX, 4l 1. VY Y —AEGEE (LMP) %43 5{bE
WMWY ) —HEOI N T N ERERL, ZO%, I har KU 7 HEKIEEREE
EASEMEEEFESTL L, 2. U Y Y —AEBEEE, AT 7 U—
(Lysophagy) (ZX > TN TW\5HZ L, 3. FDAKREOHTYH, LMP & A3
2 AR AR R IR RS, MIEBRIRIE L L CHE R AR RT 2 E B RV L
(Jing Y et al. Cancer Sci. 2022) (KI), & 512, BBRRNZ &1T, FREDOT I VR Y
V= MEWARIET S 2 LT, IWREZEEREL TS Z LA RV L. (Jing
Y et al BeFEH)

A N U AMPEIZBE S 2 B IL, AMEOBEEREFENTH S, FAZbIE,
RHEB FrfAIBHEDN, AR EZET 52 & T T-ALL OFRIREIZ OB D Z
& & L7z (Pham TLetal. BBRC2022), F£7-, FOXO &M= L A F 3@ Al
RO 7 vy 7 ICEBEREE 2 RT3 2 & 2B 5002 LTz (Kurayoshi et al. #FEH)
IHIT, ZnbomREZERL, b5, 3%, FREdhie ERSFEOHEMFLOa 7
RL—Ta ik, B - A FT7 7 oy —08A~0HIZEY HATHS,
PLED L2, DADOFEEBPRERBNCEDOL I ITHBINLINERY TTHZ &
1%, SEZIERDAOIERICAH M RBHIBREORBICORN L Lffsh D,

Lysosomal turnover

Patient-derived Compounds (micro-autophagy)

Ny E Lysophagy
GBM cells (Ifenprodil, Amoxapine) e (macro-autophagy)
.. 045 0.25 pmol/L \ e T
\ / £ 02 i , J
2 Autoph.
. FDA-approved = E-{ il:nr?ifait?c?:
Lysotracker drug library 50 01 el
staining (765 compounds) ks w — ) Degradation & k
g9 -0.24/ Amoxapine M.
l =3 -— ;
. = 044 Ifenprodil /
Image-based detection of > i - H
fluorescence intensity 064 ¥~ LLOMe (Control) Cat Ca? H CamepsinP
Cathepsin

Mitochondrial ROS/Cell Death

A novel GBM therapy by targeting of lysosomal membrane integrity
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(5387 1K)

Jing Y, Kobayashi M, Vu HT, Kasahara A, Chen X, Pham LT, Kurayoshi K, Tadokoro Y,
Ueno M, Todo T, Nakada M, Hirao A. Therapeutic advantage of targeting lysosomal

membrane integrity supported by lysophagy in malignant glioma. Cancer Sci. 2022,
113:2716-2726.

Pham LT, Peng H, Ueno M, Kohno S, Kasada A, Hosomichi K, Sato T, Kurayoshi K,
Kobayashi M, Tadokoro Y, Kasahara A, Shoulkamy MI, Xiao B, Worley PF, Takahashi C,
Tajima A, Hirao A. RHEB is a potential therapeutic target in T cell acute lymphoblastic
leukemia. Biochem Biophys Res Commun. 2022, 621:74-79

(FLFAFFE)

Hiraiwa M, Fukasawa K, Iezakil T, Sabit H, Horie T, Tokumura K, Iwahashi S, Murata M,
Kobayashi M, Park G, Kaneda K, Todo T, Hirao A, Nakada M, and Hinoi E. SMURF2
phosphorylation at Thr249 modifies the stemness 1 and tumorigenicity of glioma stem cells
by regulating TGF-p receptor stability. Commun. Biol. 2022, 5:22.

Tanabe M, Hosokawa K, Nguyen MAT, Nakagawa N, Maruyama K, Tsuji N, Urushihara
R, Espinoza L, Elbadry MI, Mohiuddin M, Katagiri T, Ono M, Fujiwara H, Chonabayashi
K, Yoshida Y, Yamazaki H, Hirao A, Nakao S. The GPI-anchored protein CD109 protects
hematopoietic progenitor cells from undergoing erythroid differentiation induced by TGF-
B. Leukemia 2022 36:847-855.

Harada Y, Sujino T, Miyamoto K, Nomura E, Yoshimatsu Y, Tanemoto S, Umeda S, Ono
K, Mikami Y, Nakamoto N, Takabayashi K, Hosoe N, Ogata H, Ikenoue T, Hirao A, Kubota
Y, Kanai T. iScience. 2022, 25:104021.

6. Tadokoro Y, Hirao A. The Role of Nutrients in Maintaining Hematopoietic Stem Cells and

Healthy Hematopoiesis for Life. Int J Mol Sci. 2022, 23:1574.

<,‘—4

1.

3.

TR >

Hirao A: Cell fate decision by nutrient-related metabolic regulation in malignant
progression. JSPS Core-to-Core Program Symposium on Hematopoiesis and Leukemia.
2022 4F 1 A 13-14 H, fiE

PRI RAE L O 2/ L2 a0 s A - 1k, -8RI AL
AR IE=, 2022 47 H 19-22 H, )%

HATE T« NS PE D SR 28 i K D i il = 2 0 7 RS, 55 32 [A]
HAY A b A N 222282, 2022 48 5 J] 28-29 H, WEB Bfi
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Kobayashi M, Jing Y, Hirao A: Identification of regulatory molecules of mesenchymal
phenotype in glioblastoma, 5 81 [B] H AP 7R 4, 202249 H 29 H-10 A
1 H, B

PR, RE - mTOR #ERIT K 2 H i O iR Hil e DR, % 26
o] & M aslEEEFsE Sy, 2022 45 1 A 21 H-1 A 22 H, WEB Bif#

Jing Y, Kobayashi M, Hirao A: A novel therapeutic strategy for glioma by targeting

lysosome membrane integrity combined with amino acid restriction, % 81 [B] H AP 2
TR, 2022429 H 29 H-10 A 1 H, ik
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Division of Oncology and Molecular Biology

BESFEMERESFH

Professor Chiaki Takahashi &= 2
Assistant Professors Susumu Kohno {H#y &

Santosh Kumar Gothwal (2022.4.1~)

Nakayama Joji HIL 5 (2022.8.1~)
Graduate Students Yu Hai 4% ##, Gong Linxiang & JEits,

Kana Teranishi S¢7P8 K3 (~2022.3.31) ,

Zhang Yuanyuan 5 [H|[H], Zhang Zixue & T35,

Yu Jinghui T ¥5ME#, Renata Akhmetzianova,

Quan Ruifang #£ % /7, Yu Peifu T Jifik,

Nada Hamdy Mohamed Hussein (2022.10.1~) ,

Yao Ziheng #k 1 (2022.4.1~) , Pan Junjian

W #2E: (2022.4.1~) , Sarah Momtazkari (2022.4.1~)
Technical Assistant Naoko Nagatani K4 [E{

[ Abstract ]
Cancers are RB1-positive or -negative. We tried to obtain rationales to expand the usage of
CDK4/6 inhibitors to KRAS adenocarcinomas including LUAD, PDAC and COAD. We found
sustained under-phosphorylation of RB1 induces feedbacks to a variety of druggable mitogenic
signaling hampering the efficacy of CDK4/6 inhibitors. We assessed the influence of
STK11/LKB1 and KEAPI1 status on the sensitivity by which RBI-intact KRAS LUADs
respond to a KRAS inhibitor AMG510. We explored number of promising therapeutic targets
in RB1-negative tumors. In addition to a variety of mitotic kinase inhibitors which worsen the
chromosomal instability in RB1-negative status, intervention to fatty acid elongation and
mitochondrial cholesterol targets as well as thus far identified cytokines or chemokines might
bear novel therapeutic opportunities. Based the collaboration with Jikei University School of
Medicine, we identified a considerable percentage of SUCLA2-deleted cases in advanced PC
Japanese patients. We are developing a method for rapid diagnosis of such patients using ctDNA
in blood. 2-isopropyl-5-methylbenzo-1,4-quinone (TQ) had appeared to exhibit therapeutic
effects on SUCLA2-negative PC. This year, we identified four cellular molecules that bind to
TQ (Figure). Three of them explain the efficacy of TQ onto SUCLA2-deficient PC cells. RECK
appeared to bind to GPR124 to regulate the WNT signaling in PDAC. RECK was found to be
downregulated in CAFs trained with neighboring BC cells. Loss of RECK in CAF seems to

_24_



support the malignant progression

\\ /./' |
of BC. Two new assistant S? — Enzyme X
. b . ——Enzyme Y
professors are studying the Bl ' - ___ EnzymeZ1
(NDENINID ¥ __ Enzymez2
mechanism of B cell lymphoma B T
. — km936-1-1
. . SUCLAZ NUDTIS MEDY ITMZE RBI One of probes
development in germinal center B S > 2
Genomic deletion NH;
focusing on the difference of cell N
. L sensitivity to 2-isopropyl-5-
motility between when in light and methylbenzo-1,4-quinone : 1 0
) ) Molecular Weight: 235.33
dark zone, and genes involved in (1) SULCAZ is estimated to be deleted in 30~60% of 1 tatic PC. (2) In Jag

18% of the primary PC with Gleason score more than 9 homozygously lack SULCAZ
(3) 2-isopropyl-5-methylbenzo-1,4-quinone induces irreversible metabolic deficiency
in PC cells lacking SUCLAZ. (4) Enzyme X, Y, Z1 and 2 were found to bind to
2-isopropyl-5-methylbenzo-1,4-quinone and are all functionally related.

BC metastasis using the Zebrafish

gastrulation system.
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Technical Assistant Yoshie Jomen Ef HE

[ Abstract ]

We aim to elucidate the molecular mechanisms of induction, maintenance, and function of
senescent cells in vivo, and to develop innovative approaches to control senescent cells
(Senotherapy), such as selective removal of senescent cells and cell rejuvenation by altering
epigenomic information. In this year, we focused our research on the following two issues.

[1] A mechanism for the accumulation of senescent cells in vivo during aging

Little is known about the molecular basis underlying the accumulation of senescent cells
and its potential as a target to ameliorate the ageing process. We found that senescent cells
heterogeneously express the immune checkpoint protein pPD-L1 and that PD-L1+ senescent
cells accumulate with age in vivo. Administration of PD-1 antibody to naturally ageing mice a
mouse model of non-alcoholic steatohepatitis reduces the total number of p16+ cells in vivo as
well as the PD-L1+ population by augmenting cytotoxic activity of CTL, ameliorating various
ageing-related phenotypes. These results suggest that the heterogeneous expression of PD-L1
has an important role in the accumulation of senescent cells and inflammation associated with
ageing (Wang TW et al, Nature 2022).

[2] A mechanism for the maintenance of proteostasis and its implication in senescence

Protein misfolding is a major cause of neurodegenerative diseases. Post-mitotic neurons are
highly susceptible to protein aggregates that are not diluted by mitosis, which are unable to be
degraded during mitosis. To avoid an accumulation of protein aggregates, post-mitotic cells
may have a specific protein quality control (PQC) system. We found that LONRF2 is a bona
fide protein quality control ubiquitin ligase induced in post-mitotic senescent cells. LONRF2
binds and ubiquitylates abnormally structured TDP-43 and hnRNP M1 and artificially
misfolded proteins. Under unperturbed conditions, LONRF2 is predominantly expressed in
neurons, and LONRF2-/- mice exhibit age-dependent TDP-43-mediated motor neuron
degeneration and cerebellar ataxia. Furthermore, Mouse iPS cell-derived motor neurons lacking
LONRF2 showed reduced survival, shortening of neurites, and accumulation of pTDP-43 and

G3BP1 after long-term culture (In revision).
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[ Abstract ]
We have been studying the molecular mechanism and biological roles of apoptosis and
pyroptosis, both of which are mediated by caspases. In contrast to apoptosis which often results
in non-inflammatory and/or immunosuppressive outcomes, pyroptosis is a highly inflammatory
and immunogenic form of cell death. Thus, pyroptosis may be a more preferable way than
apoptosis to kill tumor cells to induce anti-tumor immunity in therapy.

Pyroptosis was originally discovered as a necrotic form of programmed cell death of
macrophages infected by pathogens. In this context, innate immunity activators derived from
pathogens (pathogen-associated molecular patterns = PAMPs) induce formation of multiprotein
complex called inflammasomes, which consist of pattern recognition receptors (such as NLRP3,
NLRC4, and AIM2), an adaptor protein ASC, and caspase-1, and cause caspase-1 activation.
Some PAMPs including lipopolysaccharide induce oligomerization and activation of caspase-
4 and caspase-5. These caspases (caspase-1,4,5) cleave a cytoplasmic protein gasdermin D
(GSDMD), and the N-terminal fragments of GSDMD forms pores in the plasma membrane to
induce pyroptosis.

We have found that a motor protein KIF11 contributes to inflammasome formation and
induction of pyroptosis. KIF11 interacts with multiple inflammasome components including
caspase-1, NLRP3, and NLRC4, but not with ASC. We are currently investigating how KIF11
contribute to the inflammasome assembly.

We are searching for novel proteases that mediates the proteolytic maturation of GSDMs.
Recently we found that caspase-12 cleaves GSDMD and induces pyroptosis. We also identified
bacterial PAMPs that activates the proteolytic maturation of caspase-12. Thus, caspase-12 may

be a novel sensor for the bacterial PAPMs.
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1. Kinoshita T, Tsuchiya K, and Suda T. Kinesin molecular motor Eg5 functions during innate
immune responses. #f; 45 [0l H Ay FAEMF2Fa. WA v £,2022 4 11 A 30 H

2. LERI, MEBHEF, HHER. A8 b=V 2AZFET 5880 A X—EDHE
AE L AEVE(CREFF OfF. 55 33 [ml B AR BB P R AR . ISR 2022 4
9 H 15~17 H.

3. BRRES. S v b= X EFHES DN A= DORE & IEHEEET O
553 [ MRS = m T AL HURURSE 2022 4 11 A 18 H

<SR E &>

1 ZHEER (WK Bhrges  BRITE®B) T34 v b= X2 kit 2 U 2
7 U7 BRI - OfET | E R 3,800 TH

2. BRI (R BEoesE Hhnobise (53 (24— - 773U —%
TE R ST LM - HERK T 0T 7 — B OBRE] EERE 2,300 T

3. BRI () BEEbREE AEATIEB) T3 v b — 2 A T 5 U A
7 U T BRI A OfAT | R 300 T

4. LRSI (531) AMED FEER PR « B BRI S5 A0 B B eh SRR AT T 536 Tt

K KDL ORERER & F OEIEEEFRRBIE « HED A 5 = X L OfiFA |
EFEREE 1,000 T-H
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Division of Tumor Dynamics and Regulation
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Professor Kunio Matsumoto  fAAR #5K
Associate Professor Katsuya Sakai {EF o
Assistant Professors Ryu Imamura 5 F &E

Hiroki Sato &% #Hk#
Neval Yilmaz (F /4 FEHFSERT)

Reseach Fellow Nichole Marcela Rojas Chaverra
Graduate Student Borui Lee

Undergraduate Student ~ Asuka Kida =M HHAE
Assistant Staff Natsuko Higashi 7871

[ Abstract ]

Our research is focusing on 1) discovery of new physiological function of MET/HGF receptor,
2) mechanism and detection of metastatic niche formation by HGF-MET activation, 3)
dynamic structure of MET receptor activation revealed by atomic force microscopy (AFM),
and 4) drug discovery based on cyclic peptides and protein engineering. Our research
progresses in 2022 are followings. (1) As an innate immunity, infection of RNA virus induces
inflammatory cytokine production in epithelial cells. MET intracellularly facilitates MAVS
aggregation in mitochondria, which induces inflammatory cytokine production. This innate
immune response does not depend on tyrosine kinase activity of MET. Promotion of innate
immune response is new function of MET regulated by non-canonical kinase-independent
mechanism (by Imamura). (2) The processing from precursor inactive HGF to active HGF
occurred in the lung before the colonization of tumor cells. Active HGF was not seen in
normal lung, while it was generated before tumor cell colonization. HGF-induced epithelial
MET activation induced expression of genes closely involved in metastatic niche formation.
Metastatic niche formation was suppressed by HiP-8 (HGF-inhibitory Peptide-8), selective
inhibitor of active HGF, in sustained-release material. Processing of HGF, rather than de novo
HGF production, in distant site facilitates MET activation which promotes premetastatic niche
formation (by Sato). (3) High-speed AFM analysis revealed dynamic 2:2 structure of HGF and
MET purified from living cells, and the structure was different from structures proposed by
previous studies (by Yilmaz). (4) Employing Lasso-Graft technology, high-performance MET
receptor agonists were created. The one is immunoglobulin Fc-based MET agonist with long
circulatory residency, and the other is anti-transferrin antibody-based MET agonist with the
blood-brain-barrier (BBB) penetrance (by Sakai). NASH improvement by Fc-based MET
agonist and BBB penetrance by anti-transferrin antibody-based MET agonist have been

investigated (respectively by Chaverra and Kida).
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<2022 FFOWFFELR, TR >
1. Non-canonical MET 52 AR I 241 L 72 B SR 50 % il 1)
(D) RNA 7 A VARG SRIEVET A N DA VU FEICE D BIREINE )Y MET K
HTEKTFTHZL, QMETIZI bz KU T MAVS OEAZEETHZ &, (3)
HARGIE IS ZEITIE MET S8 A0 F s o2 F—PIKELAR N E 2 R LT,
MET ZRIKZ I L= BRI INE0L, F a3y % —BIEEIER 7L non-canonical
VT TF UK AN L TCREINAH LWARKETH S Gast&mt).,

2. B = v FI/NRBIER & A A —2 0 TS DRAIK
DAL DB N - THIHEE = v TR S IVD N, DO NI =72 B AT
= RAANTIH LN EN TV, HGF 1% 1 A AREM HGF & LT « irE &
A, AR E TR C MET IEVE(LRER b IR AL HGF i ek vy o7 anbd, fifi
WA MERIIE T V2 TR & LT, Bi#sf 2 e S0 » TS SRR 712 K 0 il B Rz
FaCOTEYER HGF ~DZ&H & MET {EME(LRAB 5 Z &, MET IEFMEIKIZ L - T
= v FRICEET 20 FREORBEN LRI 25 2 L, MiRFT CoEER HGF
DR RIAF IS 2035 2 & 2 il Lo, ZEHEHETO HGF o 7' mt v &
VIR =y TIRICES 2 BT B2 oD GasCEmRY), —F, 1R
HGF & %W & MET 2 FIRICHE G T 2BIR_TF K%, PET A A — 7 2Hrili
L7/ A XH X7 E N (Lasso-Graft) 452 212X Y, HGF ° MET &
H) &9 2% PET A A — //7ﬁﬁ T E L TCORMEEI BN LT,

3. Lasso-Graft £ % H\W 72 EH&HE MET 7 2 = X MAIIRK

MET & BRI @A &3 28Ik 7"F Nid%| (aMD4) % Fc 43 11Z Lasso-
Graft (Nff) 52 L12X-> 7T, MET xR EIEMALT 2 % /7 'E (aMD4-
Fc) %A% L7z, aMD4-Fc |Z Fc ORI 2 EMIm Pz Et 2wt 2 &b
BIEREBRFEICER B2 b5, £77, aMD4 25 b T 27 = U VUK FN
WCNFR L, IS (BBB) #i@idd 5 MET /KT =& h&Alpk L7z,

4. HGF-MET A& IEMAL %I L 7= NASH g3

NASH GE7 va— W ERRATFSR) IR BOF THEEEN L, FFIBORIE -
HENEREZ ReE L L, WEDSED S LIcE Y, AHRERERICZ L, FRRRD
MET K4~ 7 A TlX, NASH E7 /L COEHEE & ML O BAE 2R B E NS X
NTCW5D, &I T, Lasso-Graft {E TIERR S LA EMZE/ MET 7 2 =& K & W
T, NASH IZx4 B8R4 L=, MET 7 2= MIAFIE CTORIECHEN D&
Bl L, #MELZ S - B Le, BREIZE MET 7 9 =X ~ME NASH D
IR E SN D GasCHERT),

< A% OFE >

1. HGF-MET & % /1" L 7= premetastatic niche FEal & A A — > 7 kit
2. BARGIEINEIZTRIT 5 MET Hifkhe & EE RIS 5 5%

3. MET Z B WIEMAL OMEE X A T2 7 A DR

4. FRERE MET U 4 R DAIRL & SahiadE
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Sakai Kf, Sugano-Nakamura N, Mihara E, Rojas-Chaverra NM, Watanabe S, Sato H,
Imamura R, Voon DC, Sakai I, Yamasaki C, Tateno C, Shibata M, Suga H, Takagi J',
Matsumoto K'. Designing receptor agonists with enhanced pharmacokinetics by grafting
macrocyclic peptides into fragment crystallizable regions. Nat Biomed Eng, 7: 164-176,
2023. DOI: 10.1038/s41551-022-00955-6. (*corresponding authors)
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Kawase N, Sugihara A, Kajiwara K, Hiroshima M, Akamatsu K, Nada S, Matsumoto K,
Ueda M, Okada M. SRC kinase activator CDCP1 promotes hepatocyte growth factor-
induced cell migration/invasion of a subset of breast cancer cells. J Biol Chem, 298:
101630, 2022. DOI: 10.1016/j.jbc.2022.101630.

Kasai S, Kuwayama N, Motoo Y, Kawashima A, Matsumoto K, Yano S, Matsushima K,
Yasumoto K. Dual blockade of MET and VEGFR?2 signaling pathways as a potential
therapeutic maneuver for peritoneal carcinomatosis in scirrhous gastric cancer. Biochem
Biophys Res Commun, 600: 80-86, 2022. DOI: 10.1016/j.bbrc.2022.02.045.

Saitou A, Hasegawa Y, Fujitani N, Ariki S, Uehara Y, Hashimoto U, Saito A, Kuronuma K,
Matsumoto K, Chiba H, Takahashi M. N-glycosylation regulates MET processing and
signaling. Cancer Science, 113: 1292-1304, 2022. DOI: 10.1111/cas.15278.

Matsukawa T, Mizutani S, Matsumoto K, Kato Y, Yoshihara M, Kajiyama H, Shibata K.
Placental leucine aminopeptidase as a potential specific urine biomarker for invasive
ovarian cancer. J Clin Med, 11: 222, 2022. DOI: 10.3390/jcm11010222.

Shirasaki T, Yamagoe S, Shimakami T, Murai K, Imamura R, Ishii K, Takayama H,
Matsumoto Y, Shirasaki N, Nagata N, Shimizu R, Yamanaka S, Abe A, Omura H,
Kawaguchi K, Okada H, Yamashita T, Yoshikawa T, Takimoto K, Taharaguchi M, Takatsuka
S, Miyazaki Y, Tamai T, Tanabe Y, Kurachi M, Yamamoto Y, Kaneko S, Matsumoto K,
Takamura T, Honda M. Leukocyte cell-derived chemotaxin 2 is an antiviral regulator acting
through the proto- oncogene MET. Nat Commun,13: 3176, 2022. DOI:
org/10.1038/s41467-022-30879-3.

Hino N, Matsuda K, Jikko Y, Maryu G, Sakai K, Imamura R, Tsukiji S, Aoki K, Terai K,
Hirashima T, Trepat X, Matsuda M. A feedback loop between lamellipodial extension and

HGF-ERK signaling specifies leader cells during collective cell migration. Developmental
Cell, 57: 1-15,2022. DOI: org/10.1016/j.devcel.2022.09.003.
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7. TakumiY, Arai S, Suzuki C, Fukuda K, Nishiyama A, Takeuchi S, Sato H, Matsumoto K,

Sugio K, Yano S. MET kinase inhibitor reverses resistance to entrectinib induced by
hepatocyte growth factor in tumors with NTRK1 or ROSI rearrangements. Cancer
Medicine, DOI: 10.1002/cam4.5342.

Kamoshita K, Ishii K, Tahira Y, Kikuchi A, Abuduwaili H, Tajima-Shirasaki N, Li Q,
Takayama H, Matsumoto K, Takamura T. Long-term insulin stimulation suppresses
ubiquitination via the deubiquitinating enzyme ubiquitin-specific protease 14, independent
of proteasome activity in H4IIEC3 hepatocytes. J Pharmacol Exp Therapeutics, 2022.
Online ahead of print. DOI: 10.1124/jpet.122.001088.
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Yoshihara M, Mizutani S, Kato Y, Matsumoto K, Mizutani E, Mizutani H, Osuka S,
Kajiyama H. New insights into human endometrial peptidases in blastocysts implantation.
J Mol Science, 121: 32-39, 2022. DOI: 10.3390/ijms222413479
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VERIREE, AR, REFEE ) AR, = v FIEKIZE1T 5 HGF-MET %
TEMEAL EBRIRAT T RBHE. BB 26 0] HAN A TGRS, 2022 46 H
29 H (&) .

W, SAEE, EEEEEE, (LI HOA, B, S, @mAE—, BA
HE. BIRATF RNFFE O Met T BF R T 2= ORI, 55 29 [8] A
MF2E£. 2022 -8 H 25 H (AL .

VeptntE, Ptrith, SAHE, AR, ATFRIS. HGF {EVEOEMEHRIEIC L 5 s

B= v TR, 5 81 B H AEFRS. 2022429 A 29 H (R

AFTEE, FoEtnsE, T, RARHR. HEERF 2K Met 28 % F—BiEMIE
BTN H 592 U A )V ARG PR, 55 81 [0l H A r i, 2022 429 H 29
H (Bfik)

Han X, 5%, AR, KEEE . @57 B 2 O TR ABE
KRB DSy BhREMRIA. 55 81 [0l H AJmAiRE. 2022 429 H 30 H (Kik)

UG, FILESE, ALK, MBI, Z2AF4E. MET 3 X OV VEGFR2 ¥ 7 )
JVHRREE OB EHIBHE L, AX VA ESHAESIHEEEERER T 2872 B Ein
BT Tu—F L2 55, 8l B HABEFERKRS. 202249 A 30 B (R

EARE T, MR, oA, TS, B, SFEE, KX, F
M3, /IRREE, RILAH, ALK, KEKE, M. Aminopeptidase A
FHHR 2 & X7 BT K DR R IR SR O BHRS. 5 42 [0 B ARULR & £
SFAFEES. 2022 42 10 H 30 H (R AD)
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Rojas Chaverra N, Sarenqiqige, Nishimura T, Matsumoto K, Shibata M, Gotoh N.

Recombinant FGFR 1 in its monomeric and dimeric forms observed through High Speed-

Atomlc Force Microscope (HS-AFM). & 45 [A] H ARy 7AW 542, 2022 4 11 H 30
~12H2H (GER)
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10.

AT K. HGF-MET % Z #3284~ 7 F ROFeE: &S M. 85 171 BAS)
TP TR YV — 27> av > FoFa B3I F—. 202241 H 28 H (F
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AT, HGF-MET 2 Z R R T 2 Bk~ 7 F NHEFAIZE. 55 23 [A] dbfke
COG Open Clinical Conference. 2022 452 H 19 H (> Z A V) .

IAF TR, Cyclic Peptide-Based Discovery of Neo-Biologics Targeting Growth Factor
Signaling. FUHI R FER B AEMBIRENIIE L o X —F 27 —.20224F 4 H 28 H (i
R .

AR, 1. MR 7 OFERE & EEIEBHTE. 2. R A NA F o7 ZEFAISE.
ALFE R S A PR SR i o — R RRRIGERS. 2022 42 6 A 10 H (dbfER)

A, MIEER T (HGF) OERKRFRE L XA N A a7 A ETHET
—J L2246 HTH (FrT74Y) .

SRS, HGF-MET &2 CHIEB T 2 #5341 4 U7 A, Il eiEER &
VA= IS —.202247H 8 H (FEREKF)

FSARFR I, A%ﬁE%®%%k$ﬁJﬁ L RFPIAHE [RoemERZ AT
DHNA AW 202247 H 9 H (FEREKRT)

ASARFRIS. MRS IR - 2 BRI BT R B 3 D BRIk 7T REEFAIEE. 55 7 B
ISNA T 77 LA 202024717 H GER)

IAAH I, HGF-MET R CHIURB T % 3 A A u v 2. RHKY: EEFE 3
T—1 202210 H 7 H (BKAR)

. 7oV 777 eV NLRER I X DIEEAREMEOIL K. 5518
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1.
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WAARFR IS AMED WK AR AVEIRBIAEMFEHZE (P-PROMOTE) [BRIR~TF K
7Ty N7+ — D HEMC L DA A= 0 T2 - 1BE T ERE Y AR
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WEH T d: AMED RS AR EALIFIEE . (RS wIRB ST Rt E¥)
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(LB IS SILHBIFRIGEOBF ) (1vF)  (EERE) 61,469 TH

W B se g miBh 4 FBATZE (C) TEMEREXT7F N L& AFM 453t
W)« BRVEIZ X D HFER 2 BIROIEMALERE DM & HIE) (I0R)  (EEER
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Division of Tumor Cell Biology and Bioimaging
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Associate Professor Eishu Hirata M 9<fE
Assistant Professor Kojiro Ishibashi A1 A
Graduate Student Peifu Yu T Jiik (EEEMETFHREGHIEE D1)
RyoMizutani /K4 L (HARFEHFERL - HECRFBE M2)
Research Students Riki Kadokawa )1l 2 (E5H 3 4F),
Anis Zianne Y7 v T =A (EFHE 1 4F)
Technical Assistant Sayuri Yamagishi [LF /NEA

[ Abstract ]

During the process of brain metastasis formation, emerging and progressive interactions
between cancer cells and glial cells play pivotal roles; however, there are few methods to stably
analyze these events for a long period in vitro. Recently, we developed a simple and stable
culture method for prolonged observation of astrocytes and microglia, named mixed-glial
culture on/in soft substrate (MGS), which favorably mimics the brain microenvironment for
various types of cancers. MGS-based drug screening identified metabotropic glutamate receptor
1 (mGluR1) as a candidate therapeutic target of lung cancer brain metastasis. Mechanistically,
interactions with reactive astrocytes induce mGluR1 in cancer cells through Wnt-5a / Prickle
planar cell polarity protein 1 (PRICKLE1) / RE1-silencing transcription factor (REST) axis.
Induced mGlIuR1 directly interplay with epidermal growth factor receptor (EGFR), which
activates extracellular signal-regulated kinase (ERK) in a glutamate signaling-dependent
manner. Our results suggest that MGS is a useful platform to investigate cancer-glia interactions,
and that enhanced dependence on mGluR1 signaling could be one of the adaptation strategies
but the vulnerability of brain metastatic lung cancer cells.

Another excellent application of MGS is long-term live imaging of cancer-glia interactions
and we found that there are microglia subpopulation with strong cancer cytotoxicity in MGS.
Cancer cell death induced by these microglia is cell cycle-dependent and mediated by caspase-
1 via inflammasome activation. Now we are designing a novel cell therapy with the tumoricidal

microglia to overcome primary and metastatic brain tumors.
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<2022 FOMERER, EWRNKLOEEROFH >
1. 7Y TIEREZHWERAME— 7Y THIER Y T —7 OREHT

~ U AP ARG RS 7Y T AR O mR 22 BRI E IR AR L (mixed-glial
culture on/in soft substrate : MGS %) Z N L, Z O MGS B354 AW T3 A 2 7
V== 712k »> T, MNAMNEES ORI EE R &S 25 51 & LT
metabotropic glutamate receptor 1 (mGluR1)% [FlE L 72, mGluR1 (%27 /v— 7 [ G 7
WA I VBZERCRT D G X N EIEZEETH Y, PR RIZIHB VT L-
TNE I VBBOZRERE LT T AEZEICE S LT 5, mGluR1 OFBUTIFIEH
AR RICIR O TR Y, SRS AMIKIZIB O TS mGluR1 OFRELIIFE AL
WO LILTVRY, & ZAD, DAMBLEMEEE T TlIa < RO 7220y mGluR1 FH
FEHRIZS, MGS HEE FIZB W TIN AMIEOMGE 2 7R < Jfi 32 Z L BB L E 72
STc, ZOFIEBICE L CGERRET 21T o7 2A, T A had A MlkD
Wnt-5a |2 & > T2 AL D REST 23MEAMIEAT L mGluR1 OFRBLAFHFEI LD Z
&, HE I mGluRl 28 EGFR ¥ VX ZRERSEDH L TONVE I VY7
FIURAFYEIZ ERK 215 LT 5 2 L2 A LT,

F72 MGS HREBIEEZH W3 RIEH A LT T AL A=V TI2L D, MGS HiZ
TRV ARG ER A BT THI 7 a7 VT RGFELTWD Z ERHLENE 725
oo ZOI 7 vl ) TICEo THEINDMBITMRE KA ETHY, 127
7~ — L% LTz caspase-1 DIEMELIC K > CRHEIND Z ERHLMNE o T2,
BUE, ZOMREGED S FHEMEOFEZI 6 LoD, EEMaEGEEI 7 s
7V T & O T BRI IE OB I BT 27 2 O T\ 5,
2. NUTNRHT 4 T AT 2RISR O [EE

NYTNRTTT 4 THR AT DIERORINEIIRONTE Y, FFHEE %
RUIEGEDTPRITMBD TRRETH D, Tl MGS % HW T2 IR F5 m MR R ik
DORISLE ZNERHWEERA 7 V—=0 70280, st N Vx0T 4 7THD
PATKTT D HRIRRIEN ORIE &2 B L72Fe 280 T\ 5, F 720 THERY IR
DR EEDDHZ EEHE LT, HRTERS - Hpriifit b o FEFIEIC X
VD, FESHEARIZ X 2 HAORGHEMRAT ISR T 2R 2 D T\ 5,
3. INH UV EBBERRMEA A RIEDAMEES T ~D A

G TAFIEEAEMBL LR BE B Eh e oMLY, ARES
PEDENMEA A AR (zwitterionic liquid : ZIL) OAEMEMFEY B ~DISHIZEE T2
WA D TWD, T E CTISHMRERRFA & L CORdE{b & 2T X 5 IE5HH
AR FSIRAEIE DO BRZE %L L7 (Ishizaki et al., Sci Rep 2022), Al &fi&, A /A
RO IR, A FRERHIIE S HG IR O @ R R RS IR E OB 2 D 5D, T b
EERENTDEODOERKFERESNF ¥ —REDOLL LT E2IT-> TV 5,
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Ishizaki T, Takeuchi Y, Ishibashi K, Gotoh N, Hirata E*, Kuroda K*. Cryopreservation of
tissues by slow-freezing using an emerging zwitterionic cryoprotectant. Scientific
Reports. in press. (* co-corresponding author)

Komori T, Kato Y, Ishibashi K, Ninomiya K, Wada N, Hirose D, Takahashi K, Hirata E,
Kuroda K. Characterization and Application of Carboxylate-type zwitterions synthesized
by one-step. Journal of Ionic Liquids. 2(1):100027

B I, W E TGRS EO T D OFHTARE : DMSO K755 Ot H])
AL 94K 2 5 298-301 H (2022)

<EoFEFK>

1.

4.

Eishu Hirata “Multifaceted interactions between cancer cells and glial cells in brain

metastasis” The 8th Neuroscience Network in Kobe Symposium 2022 (Invited Lecture)
(Kobe and hybrid online, 10 Feb 2022)

O RE TR AN NERBE O NSy 1 J¥% | Breast Cancer Seminar in

Hanshin 2022 (##5:#) (4 74 »Bfe 2022 42 H 16 H)

P A RSB NREEICBIT D 7 U T AR FH32EIHAY A R A B
U—ray (M) (Fo 74 Bt 202245 H 28 H)

TV EE TMEERIC BT 208 AN E 7Y THIOZmAMEAER ] 5 31 (8]
HAN A ZREMES - B (U RV T L) (U 202247 A 7-8 H)
ks AT, FH OEE TMGS iEE2 AWM RN A— 27 U T Xy hU—2 O
fRAT] 2022 4REE SEARMRIE SR ISRV AL Jotme T NVEWISRE T T v b T 4 —
L EFIESGEE S (R 202248 430 H-9 A 1 H)

Eishu Hirata “Multifaceted interactions between cancer cells and glial cells in brain
metastasis” (Symposium) 5 81 [0 H A FR P ES Bk - 427 A M
202249 H29 H-10 H 1 H)

EH E DA A~OFTT R B0 581 Bl H AR TR IS
(FrFarkir—) Mk - A7 0HE 202249 H 29 H-10 H 1 H
£k N BA, YH & Tnvestigation of novel therapeutic targets for brain
metastasis using MGS method] %5 81 [0] H AR 2iE (BiRTH 2022 4E 9
H29H-10 A 1H)

Eishu Hirata “Multifaceted interactions between cancer cells and glial cells in brain

)

metastasis” (Invited Lecture) 2nd Chinese Oncology Young Elite Summit (Shanghai and
hybrid online, 3 Dec 2022)
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2. KFRE 2022-098339 (FEABH) HW ¥4y, EW OSEE, B KA

<SMBEe>
1. FUEMRIEB)  WF9eERE - EH 5]
(25 AMREERE U NBR B o5 7 S Ot B B R L IR~ s H 1 5,330 T-H
2. AMED g N A EIFRFEAbAFE R (F20ERE - SEH 5]
(R 72 2 U RARERER & U203 AU TERREE DBR%E ) 24,700 T-H
3. DAMFRIRELAE 2 54 RIS AMFIEBIRL  [AFZEREHE - FH  55E ]
(70T ISARIET = v 7 RA > MEEREREOfE | 1,000 T
4. EHTFMgE [(WFEREE - 46 A ]
AR in vitro 25538 5% 2 H W 7o IR0 NBR B2 4 TR A9 20 Al e AR AL A O i
B 1,430 TH
5. JSTACT-X [MWFgEfR&EE : AtE K~ #]
[ TP IARERE & U CHERET 2 DNA 2 Lzl o2 R =2 =4/ —3 9 )
1,300 FH
CENIFRE 4)
6. 7 v s 2022 [WFFEAAERE - BH B U0 HE  SEH 58
[REA A WG LD T A 7 A = 2 DM & st 923 500 T
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(ZH)

I At B 2022 R SEARMRIESCERASRIE K JoimTe T VEWI SR T T v b
74— b AFREXESIEE S RESEEE

(7o NY—FIEH)

2. FH wE THADERE ~ D XS & A TR~ OBk ~ |
BIRKRFTHERABGRE (DRI (@IRT 202245 H 28 H)

3. ¥H OEE, A AW RKRROBAMREEBTORARRT oY =7~ IR
/M EEP) (2022 4F8 A 3 H)

(7 7 —Bi#)

4. 5 4 MIEEHAREY & X J— “Discovering the mechanisms of invasion and
adaptive radioresistance in glioblastoma™ 7" 7 /3~ K5F/3— I LK g SR}
KRS % e (202246 H 1 H)
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Division of Molecular Cell Signaling
ST T IVGEERRLE

Professor Katsuji Yoshioka #[ifi] FEik

Assistant Professor I Ketut Gunarta

Postdoctoral Researcher Ryusuke Suzuki #iA F&EST

Graduate Students Purvee Erdenebaatar (D4), Ravdandorj Odongoo (D4),
Assistant Staff Hisayo Inotani &4 At

[ Abstract ]

JNK/SAPK-associated proteins (JSAPs), JSAP1 (also known as JIP3) and JSAP2 (also
known as JLP or SPAGY), were first identified as scaffold proteins for the MAP kinase (MAPK)
signaling pathways. Subsequent studies showed that JSAP proteins can also function as motor-
cargo adaptors. Increasing evidence suggests that JSAP2 is overexpressed in many types of
cancer and involved in cell proliferation and invasion. However, the physiological roles of JSAP
in non-transformed cells remain largely unknown. Recently we found that aneuploidy was
induced in non-transformed hTERT RPE-1 cells by overexpressing wild-type JSAP2. To
explore the mechanism of how overexpression of JSAP2 induces aneuploidy, we examined the
effect of overexpression of JSAP2 mutants, such as JNK- and dynein/dynactin-binding domain-
deleted mutants, on chromosomal stability. Our preliminary results suggest that spindle
assembly checkpoint (SAC) is turned off without checkpoint adaptation through interaction of
JSAP2 with dynein/dynactin complex in cells overexpressing JSAP2. We are studying whether
and how JSAP proteins are involved in the regulation of cell cycle progression under
physiological conditions.

ERK1 and ERK2 intracellular signaling pathways play key roles in a variety of cellular
processes, such as proliferation and differentiation. Dysregulation of ERK1/2 signaling has
been implicated in many diseases, including cancer. Although ERK1/2 signaling pathways have
been extensively studied, controversy remains as to whether ERK1 and ERK2 have specific or
redundant functions. We examined the functional roles of ERK1 and ERK2 in cell proliferation
and cell cycle progression using an auxin-inducible degron system combined with gene
knockout technology. We found that ERK1/2 double depletion, but not ERK1 or ERK2
depletion, substantially inhibited the proliferation of HCT116 cells during G1-S transition. We
further demonstrated that ERK 1/2-double-depleted cells were much more tolerant to etoposide-
induced G2/M arrest than ERK1 or ERK2 single-knockout cells. Together, these results
strongly suggest the functional redundancy of ERK1 and ERK2 in both the GI-S transition
under physiological conditions and the DNA damage-induced G2/M checkpoint.
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[ Abstract )

The mission of our division centers on laboratory and clinical research to develop the novel
strategies and modalities for diagnosis and treatment of the gastrointestinal (GI), refractory and
rare cancer types including glioblastoma, bone and soft tissue sarcomas and pancreatic neuro-
endocrine neoplasms. Research projects are based on biological characteristics of individual
tumor types that are relevant to their invasive and metastatic potential, resistance to therapy,
recurrence and outcome of patients. Our current efforts are focused on (1) research and
development of the cancer therapy by targeting aberrant glycogen synthase kinase (GSK)3f3; (2)
understanding of malignant phenotypes of cancer by investigating pathological metabolic
properties (eg., aerobic glycolysis, tumor-promoting autophagy); and (3) biological basis of GI
and refractory cancer, all for clinical translation. We have been also establishing the tissue
material resources of human stomach and colorectal cancer for our own projects described above
as well as for studies collaborating with our institutional and many other research groups. During
an immediate couple of years, we have obtained the preliminary results indicating the putative
roles of tumor GSK3f as a molecular node that is intersected by the pathways responsible for
tumor invasion and resistance to therapy, thus enforcing its potential as an emerging cancer
therapeutic target. We are extending this project toward investigation of the putative roles for
GSK3pB in promoting pancreatic neuroendocrine neoplasms as well as in interconnecting
malignant phenotypes in pancreatic cancer with acquired chemoresistance. Following the project
on GSK3p, we have recently identified a number of molecules potentially responsible for
acquired resistance to gemcitabine in pancreatic cancer by comparing the cDNA microarray-
based gene expression between gemcitabine-sensitive BxPC-3 cells and BxPC-3-derived clones
that acquired stepwise resistance to gemcitabine. In addition to these projects, we have
participated in the collaborative studies showing the association of hTERT phosphorylation and

longer telomere length in cancer cells with worth prognosis in various cancer types.
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[ Abstract ]

We have been studying the function of epigenetic and epi-transcriptomic regulators such as
histone methyl-modifying enzymes, long noncoding RNAs and RNA methyltransferase
complex in the various steps of cancer progression. This year we investigated the role of m6A
(N6-Methyladenosine) RNA modification during TGF-beta-induced epithelial-mesenchymal
transition (EMT) of lung cancer cells. Previously we have reported that m6A modification and
its catalytic enzyme, METTL3, provide a critical input in the regulation of EMT, an important
event for cancer metastasis. Knockdown of METTL3 impaired the EMT-inducing
transcriptional program and the migration/invasion of cancer cells. Functional studies reveal
that JUN and JUNB transcription factors (TFs), are among the targets of METTL3 and are
involved in m6A-regulated EMT process. We found that JUN and JUNB TFs played an
important and non-redundant role in EMT-inducing gene expression through the regulation of
different mesenchymal genes. METTL3-mediated regulation of JUN expression was associated
with the translation process of JUN protein but not with the stability of JUN protein or mRNA,
which was in contrast with the result of m6A-mediated regulation of JUNB mRNA stability.
We also discovered that m6A-modified JUN and JUNB mRNAs were recognized and regulated
by the distinct m6A reader proteins such as YTHDF3 and IGFBP1 to transmit the modification
signal. This study highlights a fundamental role of m6A RNA modification in the transcriptional

regulation during EMT process.
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[ Abstract ]

In the clinical practice, we treated the various types of cancer patients with anticancer agents,
including targeted drugs and immune checkpoint inhibitors. Furthermore, as a working unit of
the Outpatients Chemotherapy Center and the Cancer Genomic Medicine Center in Kanazawa
University Hospital, we managed outpatient chemotherapy and practiced cancer genome
medicine, including comprehensive gene panel testing.

As basic researches, we conducted studies to elucidate the mechanisms of targeted drug
resistance and establish therapeutic modality to overcome it. In EGFR mutated lung cancer, we
found that RNA binding motif 10 (RBM10) mutations coexisted frequently in EGFR-L858R
mutation cases and induced EGFR-TKI tolerance due to apoptosis resistance. RBM10
mutation-associated EGFR-TKI tolerance could be overcome by combined use of the BCL-xL
inhibitor. We also reported that STAT3 activation induced ALK-TKI tolerance in lung cancer
with the EML4-ALK fusion gene, and that ALK-TKI tolerance could be circumvented by
concomitant use with the STAT3 inhibitor. Moreover, we established TRK-TKI entrectinib
resistant tumor cells in a brain metastasis model of colon cancer cells with NTRK 1-fusion gene.
We found that the resistant tumor cells had NTRK1-G595R resistance mutation, as well as
activation of EGFR and MEK signaling, and thus a triple combination of EGFR inhibitor, MEK
inhibitor, and new generation TRK inhibitor which has activity to NTRK1-G595R mutation,
was necessary to circumvent the resistance. We also reported that entrectinib resistance could

be emerged by stroma-derived hepatocyte growth factor (HGF).

_62_



<2022 FOMFEREE, EWRILKE S %O E
1. BERRAYISE)

FRIRBUITIE, NEEs AT 72 23 A B D FARRVFERIE T = » 7 AR A o M HESE
B E T HMIRIR AN KB L OARR TITo70, SBIT, JREFREE 2 —B LW
NI ) BEFRY VX —DEEERE LT, TNENIARAREOES &, DA
BG T/ SRNRE EGLN AT ) NEREEE LT,

2. WEEIEE)
R L UCIE, 0 FEERSERIRHUME OBIEME N & 2 2 Fo ik 9~ 2 TR RIERENL IS

[ 72 E 2T - f:o

1) EGFR Z % fififE 2 3 T RBM10 25 %473 EGFR-L858R 28 B |2 A B |2 A7 9
HZ &, TR b= APIMEIZ LV EGFR-TKI #ipitE & &35 Z &, BCL-xL
PHESROFHIZ L EGFR-TKIREtEE R L 9 5 Z & &#H Hnic L,

2) EML4-ALK fifif 238\ T, STAT3 OIEME(L2Y ALK-TKI 5tttz E# 35 2 &,

ALK-rearranged ALK-rearranged lung cancer cells
lung cancer cells

ol B

," .g?.":_i- T - ‘.

' [ adaptiv '- Residual
‘s. {; ST, A. S 3 ______ cancer cells
Therapy-ncuced [0 Adaotive survival

3d3pll\"3 _ m W Nuclear translocation B
reprogramming A
i

Promaoting anl.l-apop:uu:;
= 1: SALYEN gena expression

s A5 m_
cancer cells s s ABT-263

Adaptive survivall  Apoptosis R

STAT3 BHEFFEPFH T ALK-TKI RFitEZ 7k L 9 5 2 & 2@ LTz,

3) NTRKI-fusion B MEIE O A€ 7 /L C TRK-TKI TH H =X kL7 F =77}
PERE 2 RN L, MHERE Cld NTRK1-G595R MiHEZ B o> 472 53 EGFR 8 L OY
MEK OIEMALAAE T TR Y, MHEFLARIZIEH S TRK-TKI T % repotrectinib
& EGFR-TKI, MEK inhibitor @ triple combination N/ THDH Z & &R LTz,

4) =X L7 F =T MRS 2 E O ME MR EAT D HGF Ik - ThH
BN D2 LaWit L,

_63_



[ #F %8 % %4 ]

<FEFKimL >

J

(WF7EEE 1K)

1.

Nanjo S, Wu W, Karachaliou N, Blakely CM, Suzuki J, Chou YT, Ali SM, Kerr DL,
Olivas VR, Shue J, Rotow J, Mayekar MK, Haderk F, Chatterjee N, Urisman A, Yeo JC,
Skanderup AJ, Tan AC, Tam WL, Arrieta O, Hosomichi K, Nishiyama A, Yano S
Kirichok Y, Tan DS, Rosell R, Okimoto RA, Bivona TG. Deficiency of the splicing factor
RBMI10 limits EGFR inhibitor response in EGFR-mutant lung cancer. J Clin Invest.
2022 Jul 1;132(13):€145099. doi: 10.1172/JCI1145099.PMID: 35579943

Ohtsubo K, Miyake K, Arai S, Fukuda K, Suzuki C, Kotani H, Tanimoto A, Nishiyama
A, Nanjo S, Yamashita K, Takeuchi S, Yano S. Methylation of tumor suppressive

miRNAs in plasma from patients with pancreaticobiliary diseases. Cancer Diagn Progn.
2022 May 3;2(3):378-83. doi: 10.21873/cdp.10120.

Takumi Y, Arai S, Suzuki C, Fukuda K, Nishiyvama A, Takeuchi S, Sato H, Matsumoto
K, Sugio K, Yano S. MET kinase inhibitor reverses resistance to entrectinib induced by

hepatocyte growth factor in tumors with NTRK1 or ROS1 rearrangements. Cancer Med.
2022 Nov 23. doi: 10.1002/cam4.5342. Online ahead of print

Nishiyama A, Hattori Y, Takeuchi S, Tanimoto A, Satouchi M, Murayama T, Yano S.

Severe skin toxicity caused by sequential anti-PD-1 antibody and alectinib in non-small-
cell lung cancer: a report of two cases and a literature review. Intern Med. 2022 Jun
1;61(11):1735-8. doi: 10.2169/internalmedicine.7472-21. PMID: 34803090

Yanagimura N, Takeuchi S, Fukuda K, Arai S, Tanimoto A, Nishiyama A, Ogo N,
Takahashi H, Asai A, Watanabe S, Kikuchi T, Yano S. STAT3 inhibition suppresses
adaptive survival of ALK-rearranged lung cancer cells through transcriptional
modulation of apoptosis. NPJ Precis Oncol. 2022 Feb 28;6(1):11. doi: 10.1038/s41698-
022-00254-y.PMID: 35228642

Suzuki C, Nishiyama A, Arai S, Tange S, Tajima A, Tanimoto A, Fukuda K, Takumi Y,
Kotani H, Takeuchi S, Yanagimura N, Ohtsubo K, Yamamoto N, Omori K, Yano S.
Inhibition of EGFR and MEK surmounts entrectinib resistance in a brain metastasis
model of NTRK1-rearranged tumor cells. Cancer Sci. 2022 Jul;113(7):2323-35. doi:
10.1111/cas.15354. PMID: 3536393

Sakaguchi H, Tanimoto A, Sato S, Yanagimura N, Suzuki C, Takumi Y, Nishiyvama A,

Yamashita K, Takeuchi S, Ohtsubo K, Yano S. Mediastinal malignant melanoma

markedly shrinking in response to nivolumab. Intern Med. 2022 Jan 1;61(1):75-9. doi:
10.2169/internalmedicine.7452-21. PMID: 34176837

_64_



(FL[RIAFFE)

1.

Yaegashi H, Nohara T, Shigehara K, Izumi K, Kadono Y, Makino T, Yamashita K
Ohtsubo K, Ikeda H, Mizokami A. Survival outcomes of patients with primary

mediastinal germ cell tumors: a retrospective single-institutional experience. Cancer
Diagn Progn. 2022 May 3;2(3):352-9. doi: 10.21873/cdp.10116. PMID: 35530648

. Nakamura Y, Okamoto W, Denda T, Nishina T, Komatsu Y, Yuki S, Yasui H, Esaki T,

Sunakawa Y, Ueno M, Shinozaki E, Matsuhashi N, Ohta T, Kato K, Ohtsubo K, Bando
H, Hara H, Satoh T, Yamazaki K, Yamamoto Y, Okano N, Terazawa T, Kato T, Oki E,
Tsuji A, Horita Y, Hamamoto Y, Kawazoe A, Nakajima H, Nomura S, Mitani R, Yuasa
M, Akagi K, Yoshino T. Clinical validity of plasma-based genotyping for microsatellite
instability assessment in advanced GI cancers: SCRUM-Japan GOZILA Substudy. JCO
Precis Oncol. 2022 Feb;6:€2100383. doi: 10.1200/P0O.21.00383. PMID: 35188805

. Ueda R, Yamamoto N, Hori Y, Yoshida K, Ohtsubo K, Terashima T, Shimada T, Sai Y.

Risk factors for interstitial lung disease induced by gemcitabine plus albumin-bound
paclitaxel therapy in pancreatic ductal adenocarcinoma patients. J Pharm Health Care
Sci. 2022 Feb 2;8(1):5. doi: 10.1186/s40780-021-00236-5.PMID: 35105386

Hino K, Nishina T, Kajiwara T, Bando H, Nakamura M, Kadowaki S, Minashi K, Yuki
S, Ohta T, Hara H, Mizukami T, Moriwaki T, Ohtsubo K, Komoda M, Mitani S,
Nagashima F, Kato K, Yamada T, Hasegawa H, Yamazaki K, Yoshino T, Hyodo I.
Association of ERBB2 copy number and gene coalterations with trastuzumab efficacy
and resistance in human epidermal growth factor receptor 2-positive esophagogastric
and gastric cancer. JCO Precis Oncol. 2022 Aug;6:€2200135. doi:
10.1200/P0O.22.00135.

. Bando H, Nakamura Y, Taniguchi H, Shiozawa M, Yasui H, Esaki T, Kagawa Y, Denda

T, Satoh T, Yamazaki K, Sunakawa Y, Kato T, Goto M, Yuki S, Nishina T, Oki E,
Shinozaki E, Matsuhashi N, Takahashi N, Tsuji A, Ohtsubo K, Wakabayashi M, Ikeno
T, Hata M, Odegaard JI, Yoshino T. Effects of metastatic sites on circulating tumor DNA
in patients with metastatic colorectal cancer. JCO Precis Oncol 6: €2100535, 2022.

Tanaka H, Sakamoto H, Akita T, Ohyanagi F, Kawashima Y, Tambo Y, Tanimoto A
Horiike A, Miyauchi E, Tsuchiya-Kawano Y, Yanagitani N, Nishio M. Clinical efficacy
of dacomitinib in rechallenge setting for patients with epidermal growth factor receptor

mutant non-small cell lung cancer: A multicenter retrospective analysis
(TOPGAN2020-02). Thorac Cancer. 2022 May;13(10):1471-8.

Zhang B, Liang H, Liu W, Zhou X, Qiao S, Li F, Tian P, Li C, Ma Y, Zhang H, Zhang
Z,Nanjo S, Russo A, Puig-Butill¢ JA, Wu K, Wang C, Zhao X, Yue D. A novel approach
for the non-invasive diagnosis of pulmonary nodules using low-depth whole-genome
sequencing of cell-free DNA. Transl Lung Cancer Res. 2022 Oct;11(10):2094-110.
doi: 10.21037/tlcr-22-647.

_65_



8.

10.

11.

12.

13.

Yoshimura A, Yamada T, Serizawa M, Uehara H, Tanimura K, Okuma Y, Fukuda A,
Watanabe S, Nishioka N, Takeda T, Chihara Y, Takemoto S, Harada T, Hiranuma O,
Shirai Y, Shukuya T, Nishiyama A, Goto Y, Shiotsu S, Kunimasa K, Morimoto K,
Katayama Y, Suda K, Mitsudomi T, Yano S, Kenmotsu H, Takahashi T, Takayama K.

High levels of AXL expression in untreated EGFR-mutated non-small cell lung cancer
negatively impacts the use of osimertinib. Cancer Sci. 2022 Sep 28. doi:
10.1111/cas.15608. Online ahead of print.

Taniguchi H, Akagi K, Dotsu Y, Yamada T, Ono S, Imamura E, Gyotoku H, Takemoto
S, Yamaguchi H, Sen T, Yano S, Mukae H. Pan-HER inhibitors overcome lorlatinib
resistance caused by NRG1/HER3 activation in ALK-rearranged lung cancer. Cancer
Sci. 2022 Sep 10. doi: 10.1111/cas.15579. Online ahead of print. PMID:36086904

Kasai S, Kuwayama N, Motoo Y, Kawashima A, Matsumoto K, Yano S, Matsushima K,
Yasumoto K. Dual blockade of MET and VEGFR?2 signaling pathways as a potential
therapeutic maneuver for peritoneal carcinomatosis in scirrhous gastric cancer.
Biochemical Biophysical Res Commn, 2022 Apr 16;600:80-86. doi:
10.1016/5.bbrc.2022.02.045. Epub 2022 Feb 14.

Okura E, Nishino Y, Sakashita K, Tanimoto A, Hayashi R, Yoshida Y, Nakada M,
Koizumi T, Yano S, Nakazawa Y. Cancer among children, adolescents and young adults
in the Hokushi region, Japan, between 2010 and 2015. Jpn J Clin Oncol. 2022 Jan
3;52(1):86-95. doi: 10.1093/jjco/hyab174.

Tanimura K, Yamada T, Okada K, Nakai K, Horinaka M, Katayama Y, Morimoto K,
Ogura Y, Takeda T, Shiotsu S, Ichikawa K, Watanabe S, Morimoto Y, Iwasaku M,
Kaneko Y, Uchino J, Taniguchi H, Yoneda K, Matoba S, Sakai T, Uehara H, Yano S,
Kusaba T, Katayama R, Takayama K. HER3 activation contributes toward the
emergence of ALK inhibitor-tolerant cells in ALK-rearranged lung cancer with
mesenchymal features. NPJ Precis Oncol. 2022 Jan 18;6(1):5. doi: 10.1038/s41698-
021-00250-8.

Nasrin M, Ahmed O, Han X, (equally contributed), Nojebuzzama M, Abo-Ahmed A,

Yazawa S, Osawa M, Generation of Pmel-dependent conditional and inducible Cre-

driver mouse line for melanocytic-targeted gene manipulation. Pigment cell &

Melanoma Research. 01 Nov. 2022. doi: 10.1111/pcmr.13074.

_66_



-

1.

2.

<

1.

«

=111}
=K

=
N[N

=

PRI, JSHPER . SEAIME & EBILIRRITZE. B ARERARETIS 80(8) : 85-
90, 2022

JEENE  29(5):544-50, 2022

IR GE. DA T D8 L WIRIERE & ORRBIERR.  3) Bispecific LA

FERREK >

5519 [0 B ARERIRIES 7o Firamiie REPIE . Message from specialist
subcommittee. 2022 42 H  5THS Web

55 19 [B] B RERRMEE 72 P IGH#<  Nanjo S, Wu W, Karachaliou N, Blakely CM,
Suzuki J, Chou YT, Ali SM, Kerr DL, Olivas VR, Shue J, Rotow J, Mayekar MK, Haderk
F, Chatterjee N, Urisman A, Yeo JC, Skanderup AJ, Tan AC, Tam WL, Arrieta O,
Hosomichi K, Nishiyama A, Yano S, Kirichok Y, Tan DS, Rosell R, Okimoto RA, Bivona
TG. Deficiency of the splicing factor RBM10 limits EGFR inhibitor response in EGFR-
mutant lung cancer. 2022 4-2 H 1Tl Web

5519 8] B ACHR RIS 2 2 22 fival {2 Sato S, Suzuki C, Koichi M, Nishioka R,
Sakaguchi H, Kotani H, Nishiyama A, Nanjo S, Yamashita K, Ohtsubo K, Takeuchi S, Yano
S. Improvement of Anti-TIF1-y Antibody positive dermatomyositis after chemotherapy for
peritoneal cancer; a case report. 2022 -2 H 1T Web

%108 Al A AR kg e ks KEEALES, =k, kMEm, (P
Wi, FILIERE, [UF B KREEE . NHRESEMREREE L —IIc Xk AR
Z W= R BRI BT D miRNA O X F U LR OfEf. 202244 H H

62 [B] H ARKPEWL ZR 2 i S MAKAUE, Ross Okimoto, ZKEpHE —
Trever Bivona. EGFR 28 i 2 BV CTHFT 5 RBMI10 Bin A 512 L 5 EGFR-
TKI i~ 72 EGFR L858R 2RI X 12 W Dp~. 202244 H  1UED

526 Bl H AR A0 THEHNRIR SR M ES KEEATRR, T, wmEE .,
WOz, AT, FEILBAZ, mEEEAE, TNME, RKEFH . FERER
BB A I P anH A miRNA O A F UL BE OE S mE~Dis . 2022
6 H

W26 B HARD A FEFRR P2 FINES BEILZ, U EE, AT,
BAR KE, PTTE],  KEFA LR, KB . BEHRIBREZIC S R =T N
%) L 7= PDGFRB N666K [GMEAEBIRIENBEREO —F]. 202246 A 4R

_67_



10.

11.

12.

13.

14.

15.

%5 B AAEGEERG SR ANES KOs, mMiREsE, FTRIE#, SAT
fh,  VERRRAE. e 3 PINAZE, IUE % MPfREl, RPEAERR, K
B TS AKRBEED - MESRAFER] SREMAHIF OBMR A TH -7

AT uA RARIGHEG R A EES irAE) DR O . 202249 A Web

% 87 [nlH ANF S bR SGHRAERFRRES KB . (LT DM A 03K
Wik, 2022459 4 Web

% 81 [l H AR EsS  mIEHE, Ross Okimoto, ZKEFH — . Trever
Bivona. EGFR ZRiEIZI1T 5 RBMI0 Bl FERLFEABL TAL TEX &
BRI 72 R —ED TR ~EFEE I X D ERHE L (ER i E~. 202249 H
Rk

W81 [l i AR FHRYS KB —= I — - S AOIEWYE
ERRICINT T e T e —F 202249 H Rk

%81 v i s iies KRBFEE T £ —-~YL 7 U— K + Circumvention of

molecular-targeted drug-resistance in lung cancer. 2022 49 H  ffikx

% 81 M H AR FEEFITH2E Han X, Kodera N, Matsumoto K, Yano S. HS-AFM
imaging the dynamic structure of EML4-ALK fusion. 2022 4F9 H Az

5530 [B] H AT L ZRBEEE M (55 104 [B] B AL SSNIRSE S KEEA
+BE, ZEHGR, kRMEFT, PR M, FILER, UF O, KEpHE
BFEY Xy RAA A7 —% W EHEREIZEIT D5 miRNA O A F LR
OfEEt. 2022410 A &

% 63 [ AN P FINES  FIKRE, KBS, EGFR ZRAEIZHVT
BHET 5 RBM10 &5 72 81T & %5 EGFR PRE KM E~72 & EGFRL858R £ |21
HEIT Y 20224512  #& ]

<BRFER - HERE>

1.

IAP&JPS 2022. Ohtsubo K, Miyake K, Arai S, Fukuda K, Suzuki C, Kotani H, Tanimoto
A, Nishivama A, Nanjo S, Yamashita K, Takeuchi S, Yano S. Application of Methylation
of Tumor Suppressive miRNAs in Plasma from Patients with Pancreaticobiliary Diseases.

202247 H  HER

Leading Edge of Cancer Research Symposium. Tanimoto A. The impact of targeting
TRAF2 and NCK-interacting protein kinase (TNIK) on anti-tumor effect in small cell lung
cancer. 2022411 H KEta2—A KM

The 26th JFCR-ISCC symposium. Kotani H, Yano S. SUMOylation inhibition modulates
tumor immunity and activates immune cells. 2022 4% 12 H  HUg

12 th AACR-JCA Joint Conference. Yano S, Kotani H. SUMOylation inhibition activates
immunity. 20224F 12 H KE~TA

_68_



<HNEE 4>

1.

N

H A PRIFIERE FEAEARS S 3 AV BRI S LT 7E 324
REPEE T BRgE A
KRBT T V2 I VR AR AR & L T2y VMBS IRIRIE OB 3,000 T-H

H AR RO IE R RS Sy A BRI SE LA R 2

PN L L

HERMEREI SR B D427 ) AECSIT — & 38 X OMG R 1 R % DUV EE & i 12 B8
ERAYCIEH 600
FEAFTE (C) A AR RIS

KEEATRE WFIEREE

VB fEREEIC B DR P~ A 7 BRNA L T B 7 ) AENTIZ X D B2 WiE
DT 600

HAEWETE (C) H AR
IR R E] AFgEARERE
ALKFiNS A DT R b — 3 AR T 28 & L7 FriiamoE» 1,200

FARAFTE (C) A ARZARELS

Iy B R

VB fEREE B DR P~ A 7 BRNA L T B 7 ) AENTIZ X D B2 WiE
DFENT. 100FH

BEFHIE A AR S
AR AR EE
EGFRZE 2Jili 3 A2 3 CTOMFE T D RBMI0E G 128 B O BEREfEAT 1,200 T-H

FHRHIE B ARZIIER S
fEHEE . WFeAREE
EGFRAi# O i B I E |2 35 1 D EGFR-TKIM: 7o AR 159 D B %% 900

BAERFIE (C)  AARZEIRELES

Xujun Han  #FFEARFETE

Significance and Mechanisms of Phase Separation Mediated by Cancer-Driving Fusion

Oncoprotein EML4-ALK as Revealed by High-Speed AFM. 22K07208. 2022~2025.
1,100

FFOIE BRI

Hre+  WREERE

ALK 23 A OBEREAS AUNESE 12 35 1F 5 ALK-TKIfit M Se ARG OBR%E 1,800F 1

_69_



10.

11.

12.

13.

14.

15.

16.

17.

18.

GRKZEHBAE S0 4 EEERIEORIEHESE 7 7 /7 1 B4 70w ) |
KB B RE
Wi Ao 53 TR 2 SERT 2 HLAE DT 5,000 T

GRKZEHBATE A0 4 EEERIEORIEHESE 7 7 /7 1 B4 70w ) |
PrafE BRI
W15 Ao 0053 T ARSI 2 SRS 2 BLE O T 5001

GRKZEHBATE A0 4 EEERIEORFEHESE 7 7 /7 1 B4 7B Y ) |
RARAOT BP0k
W15 Ao 0053 T ARSI 2 SRS 2 BLE O T 5001

GRKZEHBATE A0 4 EEERIEORIEHESE 7 7 /7 1 B4 70w ) |
A i BRI
W15 Ao 0053 RIS 2 SRS 2 BLE O T 5001

GRKZEHBATE S0 4 EEERIEORIEHESE 7 7 /7 1 B4 71w ) |
R BRAHE

Jifi A3 Ao D 4y FRE R SR 2 SEAR 2 B S O FE AL 500T-H
Hh AR ST TR Eh B Ak 4

KPP EE

EGFR fifins A% 728 BC g ik 3 B E B b =& O B %S 800 T-H

KBS S T3k s A 72 B a4
KPP EE
FEWE R miRNA & =5 ) MREATIC X 2 ek R 82 Wik o ST 600 T

o — RS TE B Al

REFE T R T

MY CHEJE 2 A9 2 1338 - BRI s EIEEBMI U o OB R 4 M 1 5 16K
EBAFE D 12 8 OIS 500 T-H

R U SRR AT TE B Bl 4

KPP EE
EGFR fifi2s A% 728 BC g ik 3 B E B b = & O B %S 300 T-H

_70_



<Z D>
1. FEEFur7L20EE
1) SCGHRFE WRK 29 5 RFPHE AR - 270 =— X6 T 5
[(MABFMERAM (BATr7xyvati)] BT 7 TR
{bHis COEMERIN AVERAER] (LENAT ") ZHEFTH L LT
1
2) AIRNAZREERHRSHESBE GH 170, 7H21H, 11 H24 )

2. BAT 7 AEROEME
BIRKEMBIRERDN AT ) DERY 2 —TC, IRRZIRIC L 28R VR
%520 (169 14)

3. SSRIAEFREORME
BRKFM B COHRE PR iEE v 2 — 2 s

4. @RRFET / EmBEOEeT
AR AR O SRR & LTS

5. SRRFPEBRFR
T EHlEF a2 —AHE L LTS

_71_






B 5



Central Research Resource Branch

o R SRER I 5%

Professors Atsushi Hirao F/& 3K
Associate Professors Yoshio Endo % E K, Kouji Kuno A% Hhiii

[ Abstract ]
Enhancing effect of a novel Schiff base derivative combined with tyrosine kinase inhibitor
on photodynamic therapy using S-ALA (Endo)

A precursor of protoporphyrin IX (PpIX), 5-aminolevulinic acid (ALA), is widely used for
PpIX-dependent photodynamic diagnosis and photodynamic therapy (PDT) to treat various
cancers. We demonstrated previously that the Schiff base derivative TX-816 markedly
increased the effect of ALA-based photodynamic therapy (ALA-PDT) by facilitating
intracellular PpIX accumulation. However, TX-816 is unstable in aqueous solutions and
quickly hydrolyzes into 3,5-dichlorosalicylaldehyde (DCSA) and 2-chloro-4-nitroaniline
(CNA). Recently, we found that a TX-816 derivative (YS3-35) in which CNA was substituted
with dasatinib, a dual Src/Abl tyrosine kinase inhibitor, has a strong enhancing effect on ALA-
PDT. Therefore, we newly synthesized a YS3-35 derivative (YS6-39) in which the carbon-
nitrogen double bond of YS3-35 was reductively aminated. Consequently, YS6-39 exhibited
stronger ALA-PDT-enhancing activity and higher intracellular PPIX accumulation in cancer
cells with elevated levels of ABCG2 than dasatinib. However, these activities of YS6-39 were
less pronounced than those of YS3-35. These findings suggest that DCSA combined with
tyrosine kinase inhibitor as a Schiff base may play an important role as an ALA-PDT sensitizer.

Analysis of the functional roles of ADAMTS-1 in female genital organs (Kuno)
ADAMTS-1 is an extracellular matrix (ECM)-anchored metalloproteinase that degrades
ECM molecules such as proteoglycans and regulates ECM remodeling. Our previous studies

showed that ADAMTS-1 is involved in the ovulatory process and in the ovarian follicular
development. Recently, we found that ADAMTS-1 null mice on a BALB/c background
exhibited impaired parturition. Uterine strips prepared from ADAMTS-1 null mice of the
prepartum period showed reduced contractile responses to uterotonins. When uterine
expression of ADAMTS1 mRNA during mouse pregnancy was examined by real-time PCR,
ADAMTS1 mRNA was gradually increased on gestation day 8 and maintained at high levels
from day 12 to day19 at the prepartum period. Since ADAMTS-1 null mice showed
significantly reduced expression of uterine genes encoding for contraction-associated proteins
(CAPs) on gestation day 19, these results suggest that ADAMTS-1 participates in the
induction of CAP genes prior to onset of labor as a preexisting factor in mouse uteri. We are
currently examining the uterine expression sites of ADAMTS] protein and investigating the
role of ADAMTS-1 in the organization and activation processes of both myometrial and
decidual layers during the prepartum period as well as the cervical ripening process.
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BEEL L HEHAEIL W T r Y U T —FBHEBER OO ESDTHL XV TF =TI
B 7-FFER YS3-35 #8R L, Z D ALA-PDT Zh MG 2 MiEt LTz, Ok
R, YS3-35 X PpIX DA 7L LTI 8T U AR—F—Th % ABCG2 % [HFE
T 5 Z & T ALA-PDT ZhFERIEMEZ RIS 5 Z L RS vTe, AREEIL, YS3-35 D
R —HEHE EEAOBEITT 2 I X 0K E ST IR VB EIR YS6-39 A
L, ALA OEVIAFI R TV AR—=4—TH5t bk PEPTI Zi@fiRHE I E-t ME
HEPYBE HT-1080 MiAIZ%F 95 ALA-PDT ZhFL TR 2 Mt U 7=, 2 OFE R, YS6-39,
YS3-35 BLOF Y F =7 O EHEMIEMEIX, YS3-35>YS6-39> XV F=7Th1,
AN PpIX SEHEOMEMEEH b RROBEM AR LTe, LEDORER LY, Fuv X
—EFEARNC DCSA ZE AT 5 Z & THIRIIFHNEREIE DN FHTRA O 43 7% G0
AIRETH D Z LIRS, 4%, T 2 BRSO L R T 2 TETH D,

ADAMTS-1 DMEAFEREREIZ 36 1T D REIDAEAT (AZF)

ADAMTS-17" =7 2 (129/B6 M5 F#55) 1, SIHAEF BRI 2 R PRI
% —J5 BALB/C HAE T 500 ADAMTS-17~ ™7 R |3 /3 e it et A3 b
D ADAMTS-17"< U ADFE 5 fr & V7o IUHE R TlE, Oxytocin, 'R RAZ 75
DU SOIFFISEEDOERT & BRMFENOER T2 2R E TICRVWE LTS, w7 A
TE T OMRBIMIZEH 1T 5 ADAMTS] mRNA O BLE O % qPCR 15T~
TZf 5, ADAMTSI mRNA (J4EHR 8 H AZ2OHINL, €% 12 A BB oyiRio 19
HBEIZNT TEW L ~LDOIE R EIEL ST, — 5 T ADAMTS-17< ™7 2 Tl 43l
AT 19 H B IZ331F T Oxytocin receptor, Connexind3 7 & DUAEFRE # > 737 (CAP)&E
LFREDRBLOE TR HiILD, TS DFERN G ADAMTS-1 (75 THAERIC
FHT DT E LT, MRTD CAP B THEOFEIFEIINLETH D Z L DVRIES
iz, BE, FEMRICEIT S ADAMTS-1 Z /87 ORBENLOFNT 25 0. Bk
M5feE F6 I O 3 5 i 0D 0 Wi OTE AL oA 5212 351 . ADAMTS-1 DAER,
FEHE LR FR I 31T AENT SN TEE LUWNMENT 24T > TV 5. £7- ADAMTS-1
12 & 2D A INRBED I OV T BT AT 9 4
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<FEFKimL >

<
1.

&5 - e GEFAGE)

Yonemura Y, Ishibashi H, Mizumoto A, Tukiyama G, Liu Y, Wakama S, Sako S, Takao N,
Kitai T, Katayama K, Kamada Y, Taniguchi K, Fujimoto D, Endou Y, Miura M: The
Development of Peritoneal Metastasis from Gastric Cancer and Rationale of Treatment
According to the Mechanism. (Commentary) J Clin Med. 2022 Jan 17;11(2):458. doi:
10.3390/jcm11020458

FLREK>

HERETS, TP #EE, IR AR L TR NE ML e R G,
AN B Fri XS —BlEAEKG SEIRY Y VRIS S5- 7
L7 U U E DD 0 AR FIRIE O IRE®R B AR RSB INES
20224F3H25H-28H (BilvE) (A 71 BfE)

Yoshio Endo, Yoshihiro Uto, Yusei Shinohara, Chiaki Abe, Tohru Obata, Shun-ichiro
Ogura, Yutaka Yonemura: Enhancing effect of novel Schiff base derivative combined with
tyrosine kinase inhibitor on photodynamic therapy using 5-ALA. F & 3 > %7 —E[H
FRNEAES SHTHH Y v 7L D5-T X/ LT U UERE VD BN
FRFHEOAIETR  H81IR] A A AR AR R 20225794290 (OK) ~10A1H
() Bk, N7 4 afiils, Rt ¥ — - JE/RA—/L)  The 81th Annual
Meeting of the Japanese Cancer Association. Pacific Convention Plaza Yokohama

(PACIFICO Yokohama)

<IEE &>

1.

FHprsetestioha  JARTIE (C) R wik BRI (E#&#R% : 1,100 TH)
ZRERENET 1 o v T —BIER OB & 23 AR IR IEA~ OIS AT IE

2. FrEMRZERmiha AHRAFZE (O J0dH g ROS (EEREF : 200FH)

THALZSIE 2 3 1T D Nat+/HAAS Al D6 RS O BERERRAT & FF A PHE S O BE %
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Inflammation and Epithelial Plasticity
ERATEEE - REIZ Y b

Associate Professor Dominic Chih-Cheng VOON
Graduate students Sarah Montazkari (D1) (Co-supervisor: Chiaki Takahashi)
Anahita Dev Choudhury (D1)

[ 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.

<2022 research achievement and future plan >

Having established that epithelial IL23A (eIL23A) functionally augments canonical 1L-23 in
the production of proinflammatory cytokines to induce tumor immunity in ex vivo and in vivo
models, we sought to understand the molecular mechanisms through which this is
accomplished. Using an IL-23-responsive T-ALL cell model, we demonstrate that eIL23A
strengthens the induction of JAK-STAT pathway by IL-23. Specifically, the phosphorylation of
STAT3 and STAT1 were elevated by the co-treatment of eIL23A in a time- and dose-dependent
manner. As the IL-23/IL23R signal axis is crucial for Th17 and ILC3 function, we are now
establishing a Th17/ILC3 gene signature with which we will determine if eI[L23A enhances the
effector functions of IL-23. At the molecular level, we are undertaking a proximity
biotinylation approach to empirically elucidate the molecular partners through which eIL23A
increases IL-23 signaling output. Working with our collaborator (Nobuyuki Kurosawa,
University of Toyama), we have isolated and validated a novel anti-IL23 A monoclonal antibody,
which binds specifically to e[L23A with high affinity. We have optimized this for ELISA and
will be using this to demonstrate the secretion of eIL23 A in primary human tissues or organoids.
To understand the in vivo contribution of epithelial IL23A, we work closely with Jun Won Park
(Kangwon National University; Korea) for the analysis of //23a conditional knockout mouse
tissues during Helicobacter-induced gastric inflammation. This will remain a focus of our
research in the coming year. In the meantime, our active collaboration has resulted in a recent

publication.
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[ Achievements ]

< Publications (Primary) >

1.

Kwon JW, Seok SH, An HW, Choudhury AD, Woo SH, Oh JS, YVoon DC*, Kim DY*
and Park JW* (2022) A Synergistic Partnership Between IL-33/ST2 and Wnt pathway
Through Bcl-xL Drives Gastric Cancer Stemness and Metastasis. Oncogene 2022 Dec
16. doi: 10.1038/s41388-022-02575-5. *Joint Corresponding Authors

< Publications (Collaboration) >

1.

Koh CP, Bahirvani AG, Wang CQ, Yokomizo T, Ng CEL, Du L, Tergaonkar V, Voon
DC, Kitamura H, Hosoi H, Sonoki T, Michelle MMH, Tan LJ, Niibori-Nambu A, Zhang
Y, Perkins AS, Hossain Z, Tenen DG, Ito Y, Venkatesh B, Osato M (2022) Highly
efficient RunxI enhancer eRI-mediated genetic engineering for fetal, child and adult
hematopoietic stem cells. Gene; 851:147049

Woo A, Leedman P, Kim M, Lee BK, Hibbs M, Richardson K, Ellies L, Singh M,
Wintle L, Stuart L, Wang J, Voon DC, Blancafort P, Wang JL, and Kim JH. (2022) 4
MYC-ZNF148-ID1/3 regulatory axis modulating cancer stem cell traits in aggressive
breast cancer. Oncogenesis,11(1):60.doi: 10.1038/s41389-022-00435-1.

Sakai K, Sugano-Nakamura N, Mihara E, Rojas-Chaverra NM, Watanabe S, Sato H,
Imamura R, Yoon DC, Sakai I, Yamasaki C, Tateno C, Shibata M, Suga H*, Takagi J*,
and Matsumoto K* (2022) Designing receptor agonists with enhanced

pharmacokinetics by grafting macrocyclic peptides into fragment crystallizable regions.

Nat. Biomed. Eng. DOI:10.1038/s41551-022-00955-6

Kolinjivadi AM, Krishnan V, Sankar H, Tay LS, Ramveer Choudhary, Tuan Zea Tan,
Murata-Kamiya M, Yoon DC, Kappei D, Hatakeyama M, ItoY. (2022) The H. pylori
CagA oncoprotein induces DNA double strand breaks through Fanconi Anemia
pathway downregulation and replication fork collapse. 2022, Int J Mol Sci. Jan
31;23(3):1661.

<2022 Research Funds >

1.

BHEFe g A GHBIIE C) - BEE 5 © 22K07209. Dominic Voon  (ft3%)

Title: Investigating the role of epithelial cell-derived IL23A in immunity and inflammation-

associated carcinogenesis

2022-2024; Total direct fund: 4,160 T4
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Cancer-Immune System Interactions

NA-REZRBEERI=Y b

Associate Professor Kohsuke Tsuchiya 1= 5470

[ Abstract ]

Pyroptosis is a pro-inflammatory form of regulated necrosis caused after the formation of
plasma membrane pores by gasdermin (GSDM) family proteins. Although GSDMs are
expressed as inactive forms, they are proteolytically activated by certain proteases, leading to
pyroptosis. The purpose of this study is to identify a novel GSDM-activating protease. It was
found that caspase-12 from certain species activates GSDMD. Furthermore, caspase-12 was
found to be activated by a bacterial-derived molecular pattern, suggesting that the caspase is a
novel pathogen sensor. Detailed analysis of the activation mechanism of caspase-12 is ongoing.
In addition, we are searching for bacterial/fungal proteases that activate GSDM and anticancer

agents that tend to induce pyroptosis.

<2022 FOWFRE, EHRRKE NS RO HE >

NA B M=V REMEIND R v — RO T 0 7T AlRASIE, RIEAWE %K
H4 22 L CRIEZER L, ERPBESCHAGEDEMEAL: SICHFST D, VAX—
77 IV —4F (GSDM) 1%, "M 17 b=V ZADFTRFTHY, FFEDOTnT
TRl XoTUisn D Z & TIEMHALT D, ABFZETIL GSDM A5 T 5 8
7aT 7T —EDREEEDTVD,

AHFFEICBNT, BrEDAEMFER KD A 3—F-12 7% GSDMD #iEMHAL+ 5 = &
MWhhole, IHIT, BANR—E-12 PHIE RS F 37—l Lo TEMELES LS
ZEDBHLNNTRY, FAaF R LWREIEE o —Th 5 alRetEn R~ s iz, £
DIEVEILBE T DU CRERI 2R AT A ft i T D,

ZDfh, GSDM ZiEMAL S Lo ME/ ERBRO 7 1T 7 —EDORKE/SA 1 b —
VAEBIEEZ LT WHIBNABIDORR R EEfTo TV D,
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< FERFmL >
JF%E (JLRAFSE)
Tanishita Y, Sekiya H, Inohara N, Tsuchiya K, Mitsuyama M, Nuifiez G, Hara H. Listeria toxin
promotes phosphorylation of the inflammasome adaptor ASC through Lyn and Syk to
exacerbate pathogen expansion. Cell Reports, 38:110414, 2022.

<HERFER>
+ERA, MBS, HEET. SAabh—YRAEHETHIHHI A= DR ELIE
PR P OfREB. 5533[0] H AR RIS 2R 2. 20224F9 A 15~17H (FEIR ).

<SHHEE >

1. BHeafseEaiBhe  PkEponrse (B35 [T A X — v - 77 I U —00F & il
{EEE2ME - EFEBERT e 77 —BoR%R] (HERN) ((8F) 2IER:
2022 ~ 2025 AR oA (2022 4FFE) ¢ 2,300 T

2. BHEmrseEmiBh4e MBI B) 314 v h—vAfilanimt 20 2707
HFEI SR - OfHT ) (BRI () 2RHIF: 2020 ~2022 4FE El/0%E
(2022 #-F£) = 300 T

3. AMED 7EBRan ¥k iR - B PRI S AR TG BB oo R E g2 TR EIC K 0T
AIASEDRRRZER & Z OATEEIERRIE « BEDO A =X LY | (LER
) () 2R 2021 ~2023 £ Fd%E (2022 4£FF) ¢ 1,000 T-H
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Microenvironment Regulation in Cancer Stem Cells Unit
AAFHRIRERELI = +

Assistant Professor Yasuto Takeuchi 77N FEA

[ Abstract ]

Accumulating evidence has been reported the presence of cancer stem-like cells (CSCs) in
many types of tumors. Cancer stem cells have a high tumor-initiating ability and are resistant
to anticancer treatment, such as chemotherapy and radiation. In addition, it has been
suggested that they are closely related to cancer metastasis and recurrence. [Batlle E .et al.,
Nature Medicine, 2017.] One of the biggest problems in current cancer therapy is that there is
still no effective treatment for metastatic or recurrent cancer. Therefore, we aim to establish a
novel therapeutic method for refractory cancer by targeting cancer stem cells.

Although CSCs interact with cancer-associated fibroblasts (CAFs), it remains obscure how it
occurs and what are the functional roles of this interaction. When patient-derived breast
cancer cells were cultured in the conditioned medium of CAFs, significantly more spheroids
were formed compared to those cells cultured in the regular SRS S

CAF
medium. This suggests that the conditioned medium from /* @
CAFs contains soluble factors that increase tumor-initiating : éY

ability of CSCs. To identify such factors, we performed X“":’“ ﬁ r

transcriptome analysis by comparing CAFs cultured alone
with those co-cultured with breast cancer cells. The results .o K o ion
showed that the expression of granulocyte colony @ see l

. . _ : BESC wrrHar-r He
stlmulat.ln.g' .factor‘ ‘(G CSF)' was hl'ghly upregulated. ?ﬁnw Tushcr ey bty
Tumor-initiating ability was increased in the presence of
G-CSF. G-CSF neutralizing antibody treatment suppressed tumorigenesis in the
patient-derived xenograft (PDX) model. Inhibition of G-CSF would be a potential therapeutic
target against CSCs.

<2022 FEDOHIFERE, EBRIK S OFHHE >

A AR FEVIFLAS AR AR AR A & 23 A BE AR ME S Al i & AR ELAE T BE - D A8 & it
Wi, CAFs O FETE FADPAAIEZ A7 =2 TEE LI 2 A, A7 =7
LT, KV RERAT7=2THRLELIEH S LIz, CAFs OFE LIS
FERRREZ NS AR 7N E I TND Z ERE I T, Foos AR DRES R RE
NS E 5 CAFs HERO QWK FZ [FET S 72012, Hijhks#E L7 CAFs LA
MR & HEERHR U7z CAFs OHHEIZ L D N T v A7 U T b — LT 51T 5 T, Z DFER,
FLAMAE & 3eE53 U 7- CAFs TliX, NFkB OIEMEL 2§88, FEBHMA R 57K
F& LT, WhiEk/~27n 77— an=—fil#KN+ (Granulocyte-macrophage colony
stimulating factor: GM-CSF/CSF2) & HERiEk = v = —H|J% X7 (Granulocyte colony
stimulating factor: G-CSF/CSF3) #Z[AlE L7z, FL23A MG OIS RGEIZ %3 5
GM-CSF/G-CSF D%, 27 = 7 55# & limiting dilution assay T, #i~X7z& Z 5,

_82_



GM-CSF/G-CSF D2 R AT IEEIE RBE DB MM R 57, £72, G-CSF OZ KK
T % G-CSFR OFEHL 2L AMIIE TR & 2 A, S AMIIE O BB R & b
T, CAFs & 3553 Lo AMII T, BN L Tz, mERE~ D R (TH
FHORALNS ML A B TR A L, GCSF fnftikz &b Lo & 2 A, JEEIEm O i
DR B, STAT3 OIEMALDIR TR BN, T L DOFERND, CAFs 2253 S
172 GM-CSF/G-CSF %, G-CSFR mZ8BLfifalc/EH L, ISR AEEZ HlH L T\ b 2
EDRH LMo T, I BIT, ZORKAEMEIT S Z & NN AR 587
TRIRRIE L 72D 2 L SRR S LT,

[ BF 28 3% & ]
FRRER>
1. Yasuto Takeuchi, Tatsunori Nishimura, Mengjiao Li, Yuming Wang, Noriko Gotoh: The
membrane-linked adaptor FRS2b fashions a cytokine-rich microenvironment that

promotes breast cancer carcinogenesis. 17" International Symposium of The Institute
Network for Biomedical Sciences International Symposium on Tumor Biology in
Kanazawa 2022, 2022 CRI and DUKE-NUS Joint Symposium. Fundamental Biological
Principles and Cancer, October 13-14, Kanazawa.

2. MIAERA, FILEE, WA, REIERE, W, BUEE, A)IRT, K
HEAE, ZHE—RE, mEmE, H R, S F, MRS, SEAH, 1
E SR %ﬁh%ﬁ%kﬁh%‘ﬁ%ﬁﬁ@m%ﬁéﬁﬁ¢ﬁ®%%.%8lﬁ
H A 42, 2022.9.29-10.1. Ak, e

3. MPARRRA, ARFZET, MLEE, ITHE), FERE, TAERE, £E8E, K
K@ﬁ%,M$%$,W%Lﬁ,#igﬂ,@%E%,fﬁﬁﬁ,#iﬂgﬁ,
IRENE—, TEAFHAT, AR, BEREE, dbhk 4, REA W, T
fVET X7 2 —5 X7 FRS2b 1%, RN ATGREARET 2 JIEMET A S A
Uy FREEZ KT 5. %sﬁﬁwéﬁ%ﬁmxﬂmrmqnzﬁﬁzﬁm

4. PIAERA, AFZRET, fiEE, ITHE)), FERHE, EAEE ERHE,
AT, WARERA, WREFECE, S LEST, GHERIEE, FHHEER, JE L %,
RIS —, EAFHAT, BREREE, BEHEE, dobk—4, BGEA M, @ik M
& 7&7& HF 237 FRS2b X, AL ATEKZARAES D SIEET A R A
U FEREEZZKT 5. 5% 26 Bl H AN A0 FARIIGIRTF2, 2022.6.29-7.1. &R,
Enjh

5. MYNERA, AMZRET, MUEE, WHET), KEKE, OAERE, EHREH,
AT, WARERA, WREFECE, S LEST, OHUERIEE, FHHER, JE L %,
RIS —, EAFHAT, BREREE, BEHEE, dobk—4, BGEA M, Sk - M
fa'& 7&7& H 27 FRS2b X, AL ATERKZARAES D SIEET A A
Uy FREZZET S, 8 32 MIAAYA A U =52, 2022.5.28-29. 7
v, Bt

6. PAAEEAN : FLAS A labkiife & 25 A BEE s ME SR 36 1) 2 AH ALVE ] O fiR .
o4 EEFY—7 vy TS A N2 T 0 — ORGP & I,
2022.1.26-28. T A v, EitlE
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1.

2.

3.

[SF0 4 R BHEarsR B EFZE  EF0E), 23 AU o SER R il fE A
T =AXLOER |, TNEEN, RFE, 53 FEE-5/M 74, 4,550,000 [
[BF0 4 BBl sertg B Nrm St soete s ), [THLH3 AU BEMEdR L
BEME O] YTNEEN, 3R, B4 48, 1,400,000

[S5F0 4 FF BRRSAIBFSEHEE Y v 72 o BT e =7 b, TRPEA A ik
WIZEDTA 7V A = A E R L3288k 5, SF0 4 45, 500,000
M

5514 [AHCFESRI THE TR & Bhak 4, TS AU BB AR HE SRR K B A3 ARl o #E
PRt OBl | R, S04, 600,000 [
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Mitochondrial Dynamics in Stem Cells
ShaVRYTEEIZ=Y

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, protein homeostasis, and the
platform for mitochondrial fusion and fission, autophagy/mitophagy, and replication of
mitochondrial DNA. ER-mitochondria contacts are less in glioma stem-like cells, while the
contacts are more created in differentiated glioma cells. Likewise, undifferentiated embryonic
stem cells displayed distant organelles with fewer contacts, whereas differentiated
cardiomyocytes showed closer organelles and more contacts, with an up-regulation of MFN2,
a known tether protein.

MFN?2 is involved in the fusion of the mitochondrial outer membrane with MFN1, and MFN2
also locates at the ER membrane and tethers 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, using shotgun mass spectrometry with a purified
mitochondria-associated membrane. Knockout of RAB35 increased ER-mitochondria contact
sites by detecting the split GFP system, and this increase is MFN2-dependent.

<2022 EOWFFERRE, EE IR K NS % OF HE >

S b RYTIINMAKREESEER L, 2o ) EENS I har R T
~O Ca¥* DORAT, 2)IREMRH, 3) b2y KU 7T OMNEE P TH 5 mitophagy <flfY
RO autophagy (Z BB, 4) 2 by RUTORME - %, 5) Mo ZeFo 2 b
22 RU 7 DNADERDE L7200, 6) X2 o 7 EotagEtict 545, 74—
~ OEFIEED & b TR L2 bar RU T E/NKRO BERE, $28 0%
VW%, BSHIAE & ESHRE N & 0k S 72O fila C o [RERIC B LT\ b, DR
ez E B 75T, MFEN2 OFRBN EHT 2508, I har N T7HAEEESR T TH
D, a7 E/NNIEREZESKNTFTHD MFEN2 1L, FoLriczis 2 50
HERMEZHIE L TWDE00, BF A=A LIbho TRy, 2T, 2k
a2 KU T &R OEE SJED 2 a5y L, MFN2 EAHAAERT 282 oo~y
B RAB35S Y 3 v AV MSfRHTIZ L » CRIE L72, RAB3S ODXEIZL-T, I b
oy R 7 L/ NAEOBEEIIEML, Z oL MFN2 KRIBIC X - THRE SN,
PDZD8 WO RO hay R T &/ Rz B ERFORBETIIEMLEEETH
572, RAB35 I MFN2 IC K D1RHEZ T DR+ CTh b LR S b, A%,
small GTPase T& 5 RAB35 OIEMA, FEEMHRL &6 & 2B AEERICE D > TV D0,
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MEN2 @ EDOENACHER LT B hy, £72, @il ofinz{bic i 5 MFN2-
RAB35 |2k 53 b=z RU T E/NaAEEE SHIEIORENZOWTH LN L TWE =
VY,

[#F 7 %% ]

<EFwmXL>

1. Loc Thi Pham, Hui Peng, Masaya Ueno, Susumu Kohno, Atuso Kasada, Kazuyoshi
Hosomichi, Takehiro Sato, Kenta Kurayoshi, Masahiko Kobayashi, Yuko Tadokoro, Atsuko
Kasahara, Mahmoud I Shoulkamy, Bo Xiao, Paul F Worley, Chiaki Takahashi, Atsushi Tajima,
Atsushi Hirao

RHEB is a potential therapeutic target in T cell acute lymphoblastic leukemia, Biochem Biophys
Res Commun, 621: 74-79, 2022

2. Yongwei Jing, Masahiko Kobayashi, Ha Thi Vu, Atsuko Kasahara, Xi Chen, Loc Thi Pham,
Kenta Kurayoshi, Yuko Tadokoro, Masaya Ueno, Tomoki Todo, Mitsutoshi Nakada, Atsushi
Hirao

Therapeutic advantage of targeting lysosomal membrane integrity supported by lysophagy in
malignant glioma, Cancer Sci, 113: 2716-2726, 2022

<EoFEFK>
L,

<HEHE &>
L,
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