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Inflammation and Epithelial Plasticity
EREIEEE - A=Y b

Associate Professor Dominic Chih-Cheng VOON
Graduate Student Zachary YONG (D3) (Co-supervisor: Prof. Masanobu Oshima)

[ Abstract )
The link between inflammation and cancer has long been established. A proinflammatory
tumor microenvironment is generally regarded as one that promotes carcinogenesis, tumor
growth and the suppression of tumor immunity. 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 under appreciated. We are interested in two specific aspects
of this interaction: 1) the role of epithelial-derived IL23A in modulating immunity during
gastrointestinal infection and carcinogenesis; and 2) the increased epithelial plasticity during

gastrointestinal inflammation and repair.

<2019 research achievement and future plan >

Following the successful completion of our collaborative work with Prof Oshima’s group on
the oncogenic activities of miR-135b in inflammation-associated gastric carcinogenesis, we
resumed our investigation on the regulation and function of epithelial cell-derived IL23A. In
intestinal epithelial cells, we found that IL23 A is secreted in a novel, IL12B-independent form,
which is strongly driven by mitogenic and inflammatory signals. We believe this means IL23A
has an independent function from canonical 1L-23 (IL23A/IL12B), and contributes a distinct
immune signal during intestinal inflammation, regeneration, and possibly carcinogenesis.
Accordingly, we observed that certain MAPK mutant CRC lines have constitutively high /L.234
expression, which could be targeted by MEK1/2 and/or NF-kB pathway inhibitors. The use of
these inhibitors also revealed a strong cooperativity between mitogenic and inflammatory
signals. To understand this, we interrogated the /L234 promoter and found that these signals
cooperate at the promoter level through the assembly of a promoter enhancer complex
consisting of c-Jun, RUNX3/1 and RelA/p65. This novel mechanism provides a satisfactory
explanation to the cooperativity of the agonists and pharmacological inhibitors we observed. A
manuscript that reports these novel observations is currently under revision. In the coming year,
our focus shall be on elucidating the immune functions of epithelial-derived IL23A, especially

in the interaction with primary innate lymphoid cells (ILCs) and proinflammatory



IL-17-secreting T lymphocytes. In addition, we shall be investigating the potential role of
epithelial-derived IL23A in modulating tumor immunity and tumor growth through the

xenograft models we have established this year.

[ Achievements ]
< Publications (Primary)>
1. Han TS, Voon DC*, Oshima H, Nakayama M, Echizen K, Sakai E, Yong ZWE, Murakami
K, Yu L, Minamoto T, Ock CY, Jenkins BJ, Kim SJ, Yang HK, Oshima M*. (2018)
MicroRNA-135b acts downstream of  Interleukin-1 signaling  during
inflammation-associated gastric carcinogenesis. Gastroenterology. 2019

Mar;156(4):1140-1155.e4. *Joint Corresponding Author.

< Publications (Collaboration) >
1. LimKS, Mohamed MS, Wang H, Hartono, Hazawa M, Kobayashi A, Voon DC, Kodera N,
Ando T, Wong RW. (2020) Direct visualization of avian influenza HSN1 hemagglutinin

precursor and its conformational change by high-speed atomic force microscopy. Biochim

Biophys Acta Gen Subj. 2020 Feb;1864(2).

< Symposiums (Oral Presentations) >

1. Yoon DC. An emerging role for RUNX proteins in immune modulation via cytokine
production. The 22" RUNX International Meeting. 18" Oct- 215 June 2019. Seoul, Korea.
(Invited)

2. Yoon DC. An emerging role for RUNX proteins in immune modulation via cytokine
production. The 9th KU-CRI-FUSCC Joint Symposium on Cancer Biology. 3™ Sep 2019.

Kanazawa, Japan.

3. Noon DC. Inflammatory and mitogenic signals drive IL23A secretion independent of IL12B
in intestinal epithelial cells. 78" Annual Meeting of Japanese Cancer Association. 26-28™"

Sep 2019. Kyoto, Japan.
<2019 research funds >

< Others Contribution>
2019 9th FUSCC-CRIKU Joint Symposium Co-Coordinator



Microenvironment Regulation in Cancer Stem Cells
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Assistant Professor Yasuto Takeuchi 77N FEA

[ Abstract ]
Accumulating evidence indicates the presence of cancer stem-like cells (CSCs) in many types
of tumors. They are defined as cell populations which have self-renewal ability and
multi-differentiation capacity, and have been thought to contribute to tumor initiation and
recurrence. Stem-cell properties are thought to be maintained in the CSC niche that is the
tumor microenvironment surrounding CSCs. Therefore, our final goal is to identify key
factors regulating the interaction between cancer stem-like cells (CSCs) and their niche.

We demonstrated that FRS23 was expressed in a small subset of luminal progenitor cells and
induced the production of cytokines, including IGF1 and CXCL12, through activation of the
NF«kB pathway. IGF1 and CXCL12 amplify NF«B activation in surrounding mammary cells,
leading to the establishment of a cytokine-rich microenvironment. This microenvironment
supports the growth of cancer cells and facilitates the migration of stroma cells and immune

cells to develop more favorable condition for breast cancer.
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< FERFmIL >
1. Takeuchi Y, Narumi R, Akiyama R, Elisa Vitiello, Shirai T, Nobuyuki Tanimura, Keisuke
Kuromiya, Ishikawa S, Kajita M, Tada M, Haraoka Y, Akieda Y, Ishitani T, Fujioka Y,

Ohba Y, Yamada S, Hosokawa Y, Toyama Y, Matsui T, Fujita Y. Calcium wave promotes
cell extrusion. Current Biology. 2020. Feb 24;30(4):670-681.
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Mitochondrial Dynamics in Stem Cells
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Assistant Professor Atsuko KASAHARA %5+
[ Abstract ]

Mitochondria play pleiotropic roles in metabolic pathways, calcium and redox homeostasis,
and apoptosis. These diverse mitochondrial functions are reflected by their extremely
dynamic morphology, and distribution in the cells. Mitochondrial quality, distribution, size,
and motility are excellently tuned by their continuous fusion and fission. Equilibrium of
fusion and fission shapes the specific mitochondrial network depending on physiological
conditions, and cell types. In general, mitochondria appear immature structure with poorly
developed cristae in stem cells, while a complex network with developed cristac in
differentiated cells. Stem cells are special cell population with self-renewal and differentiation
potentials. Healthy stem cells contribute to tissue maintenance and repair, whereas tumour
stem-like cells commit tumour malignancy, such as recurrence, drug resistance, and
metastasis.

Mitochondrial intracellular localisation in the cell impacts on calcium homeostasis, and
Notchl signalling in embryonic stem cells (Kasahara A. et al. Science 2013). Therefore,
mitochondria would direct their host cell fate, through controlling signalling cascades by
changing their shape and distribution also in cancer cells. We are trying to understand the
molecular mechanism of how “mitochondrial dynamics” could control the maintenance and
acquisition of stemness in tumour cells.

Mitochondrial shape in glioma

3D-reconstructed mitochondrial shape in glioma differentiated and stem-like cells (Bossoy E.
Y., Kasahara A., et al. EMBO J 2017)

<2019 FEDHFFERE, EHRNE NS % OFHE >
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“Mitochondrial dynamics in malignant progression: retrograde control from mitochondria”
Kasahara A. The 42th Annual Meeting of the Molecular Biology Society of Japan, 3-6 Dec,
Fukuoka, Japan, Workshop AMED-CREST/PRIME [Mechanobiology] “Novel linkage
between the structure and molecular function in mitochondria” Oral presentation
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Cancer-Immune System Interactions
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Assistant Professor Kohsuke Tsuchiya 1= 547

[ Abstract ]

Caspase-1 1is activated in response to various inflammatory stimuli, including microbial
pathogens, endogenous danger signals, and irritants. Once activated, caspase-1 induces
pyroptosis, a form of regulated necrosis, characterized by cell membrane disruption and
release of cellular contents, leading to inflammation. Gasdermin D (GSDMD), a caspase-1
substrate, mediates pyroptosis: after being cleaved by caspase-1, the N-terminal fragment of
GSDMD forms pores on the plasma membrane, resulting in water influx, cell swelling, and
membrane rupture. Recently, we found that apoptosis is induced after caspase-1 activation in
GSDMD-deficient cells, suggesting that caspase-1 can initiate both pyroptosis and apoptosis,
depending on the expression of GSDMD. We previously found that in the absence of
GSDMD, caspase-1 processes Bid into the mature form tBid, leading to apoptosis via the
mitochondrial pathway. However, an additional mechanism that mediates this cell death
independently of Bid has also been suggested. Here, we investigate the mechanism and
physiological significance of caspase-1-induced cell death. Our study suggests that caspase-7,
a substrate of caspase-1, mediates apoptosis induced by caspase-1 in a Bid-independent
manner. It has also been suggested that caspase-1-induced apoptosis can occur in neurons and
mast cells that express undetectable or low levels of GSDMD, respectively. Moreover, release
of IL-13 and maturation of IL-1ac were dependent on cell death (pyroptosis or apoptosis)
following inflammasome activation. These results suggest that caspase-1 induces cell death in
various cell types through multiple signal transduction pathways and that caspase-1-induced
cell death plays a critical role in IL-1-mediated inflammation.
<2019 FOHFEE, EBRILK OSHE OFE >
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1. Tsuchiya K, Nakajima S, Hosojima S, Thi Nguyen D, Hattori T, Manh Le T, Hori O,
Mahib MR, Yamaguchi Y, Miura M, Kinoshita T, Kushiyama H, Sakurai M, Shiroishi T,
Suda T. Caspase-1 initiates apoptosis in the absence of gasdermin D. Nat Commun. 2019
10:2091.

2. Fang R, Uchiyama R, Sakai S, Hara H, Tsutsui H, Suda T, Mitsuyama M, Kawamura I,
Tsuchiya K. ASC and NLRP3 maintain innate immune homeostasis in the airway through
an inflammasome-independent mechanism. Mucosal Immunol. 2019 12:1092-1103.

3. Mahib MR, Hosojima S, Kushiyama H, Kinoshita T, Shiroishi T, Suda T, Tsuchiya K.
Caspase-7 mediates caspase-1-induced apoptosis independently of Bid. Microbiol
Immunol. 2019 doi: 10.1111/1348-0421.12756.

<ERIRER>

1. Kohsuke Tsuchiya, Mamunur Rashid Mahib, Takashi Suda. Caspase-1 initiates apoptosis
in the absence of gasdermin D. The 17th International Congress of Immunology
(IUIS2019). Oct 22, Beijing, China

2. Kohsuke Tsuchiya, Takashi Suda. Pyroptosis enhances antibiotic therapy of listeriosis.
92 Bl I A 2=t 4 4 25 A LR

3. Kohsuke Tsuchiya, Takashi Suda. Gasdermin D (GSDMD) mediates IL-1a maturation
during inflammasome formation. & 48 [A] H A& a7 iiitEs 12 A 12 B &7

<HNERE >

1. TR WFEREER) S E e SR (O THIEESIRE D55+
FR A [ IR &AL RIE O WA AER D D EfRS 53 A 1,430 T
(ERRRE - 1,100 T, REERE 330 TH)

2. TR RHEBAIRBE E R iFgeBiEk GEE) T 2 x—8-1 12 X HHifusE
FHEHOS T LA T T~ Y — ABEERIZER T %% 2,000 T

3. BRRA BRERRCREGE BT 2 — - 2019 AR JLEIF SRR gE
(il ERicB T H A v 2 —a A F o -1TF EEADER Lo 250 TH

<% DAt >

GRKRFTLAY Y —2R
https://www.kanazawa-u.ac.jp/rd/67529
https://www.kanazawa-u.ac.jp/rd/72580

FERFT LAY U —2 (HERE)
http://222.198.125.159/seeyon/xndxNewsData.do?method=userView&id=R3YxdIVxU1FB
RytQL3UrcFNoakR6MXVETzZNHNOhMUEY=&t=1562829499651



