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1. Kitai H, Ebi H. Key roles of EMT for adaptive resistance to MEK inhibitor in KRAS
mutant lung cancer. Small GTPases. 2016 Jul 8:1-5. [Epub ahead of print]



Kitai H*, Ebi H*** Tomida S, Floros KV, Kotani H, Adachi Y, Oizumi S, Nishimura M,
Faber AC, Yano S**. Epithelial-to-mesenchymal transition defines feedback activation of
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Author)
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[ Abstract ]

Despite great advances in the past several decades in understanding the etiology of gastric
cancer, it is still the third most lethal cancer globally, taking more than 700,000 lives annually.
Atrophic gastritis caused by the chronic infection of Helicobacter pylori is widely held as the single
greatest causal factor. We are interested in two aspects of gastric cell biology that play important
roles during gastric carcinogenesis: 1) altered immune signaling during H. pylori infection; and 2)

increased cellular plasticity during gastric inflammation and repair.

<2016 research achievement and future plan>

(1) Biochemical and functional characterization of a novel IL23A complex

We previously reported the production of the cytokine IL23A by gastric epithelial cells (Hor and
Voon et al., 2014, Cell Reports). This is strongly increased by H. pylori and inflammatory signals
important in gastric pathogenesis, namely TNFa, IL-1a/3 and NOD-1. Importantly, we showed that
this induction is exquisitely dependent on the gastric tumor suppressor RUNX3 and its relative,
RUNX1. We further observed that IL23A is secreted in a form distinct from canonical IL-23, which
is a heterodimer of IL23A and IL12B. To deepen our analysis, we have generated clonal gastric
cell lines that secrete high levels of epithelial-derived IL23A complex for the purpose of its
purification. Specifically, we aim to study its biochemical composition and its ability to interact with
IL23 Receptor (IL23R). IL23R has been implicated in numerous human autoinflammatory
conditions, such as psoriasis and IBD. Canonical IL-23 is crucial for the effector functions of Th17
helper T cells, which are central coordinators of inflammation at the mucosa surfaces. We will
study the immunological effects of epithelial IL23A complex in the differentiation and function of

Th17 cells using human peripheral blood T cells.
(2) Epigenetic mechanisms underlying EMT-associated gastric cellular plasticity and stemness
In earlier studies, we observed that Runx3-deficient gastric epithelial cells undergo

spontaneous Epithelial-Mesenchymal Transition (EMT), which is accompanied by increased



cellular plasticity and stemness, marked by the expression of the stem cell markers Lgr5 and
Hmga2 (Voon and Wang et al., 2012, Stem Cells). Of note, HmgaZ2 is induced by TGF- and
Egfr/Ras pathway, growth factor pathways frequently targetted during gastric carcinogenesis
(Voon and Wang et al., 2013, PLOS ONE). Hmga2 is a non-histone component of the chromatin
and is proposed to maintain the chromatin in an opened conformation accessible to
transcriptional factors and epigenetic modifiers. Therefore, we undertake the genome-wide
chromatin immunoprecipitation-sequencing (ChlP-Seq) analysis of Hmga2 to interrogate the
epigenetic changes underlying EMT-associated plasticity and tumorigenicity. This will be
complemented by histone ChIP-Seq to reveal chromosomal regions with activating and
repressing histone marks; and to correlate that with Hmga2-marked regions. Through this
approach, we will gain insight into why EMT is associated with cellular plasticity and

tumorigenicity.

[ Achievements ]

< Publications (Collaboration) >

1. Matsuo J, Kimura S, Yamamura A, Koh CP, Hossain MZ, Heng DL, Kohu K, Voon DC, Hiai H,
Unno M, So JB, Zhu F, Srivastava S, The M, Yeoh KG, Osato M, and Ito Y. Identification of Stem
Cells in the Epithelium of the Stomach Cprpus and Antrum of Mice. Gastroenterology, 152:
218-231, 2017.

2. Roy RK, Hoppe MM, Srivastava S, Samanta A, Shama N, Tan KT, Yang H, Voon DC, Pang B,
The M, Murata-Kamiya N, Hatakeyama M, Chang YT, Yong WP, and Ilto Y. CECAMG is

upregulated by Helicobacter pylori CagA and is a biomarker for early gastric cancer.
Oncotarget, 7(34):55290-55301, 2016.

<Symposiums >
(International presentations)

1. Voon DC. A Role for RUNX3 in Gastric Immunity and Plasticity. 6" FUSCC-CRIKU Joint
Symposium on Tumor Biology. 7 September 2016, Fudan University; Shanghai, China.

2. Voon DC. MicroRNA-135b as a node of convergence for multiple oncogenic pathways in
gastrointestinal carcinogenesis. 21 Dec 2016, Harry Perkins Institute of Medical Research,
Perth, Australia.
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< Collaborations >
(Overseas)
Yoshiaki Ito (Cancer Science Institute of Singapore)

[ Characterization of epithelial IL23A Complex |
< Others Contribution>

The Kanazawa University Cancer Research Institute International Symposium 2016. 15

November, 2016, Kanazawa; Joint coordinator.
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Bassoy EY*, Kasahara A*, Chiusolo V, Jacquemin G, Boydell E, Zamorano S,
Riccadonna C, Pellegatta S, Hulo N, Dutoit V, Derouazi M, Dietrich PY, Walker PR,
Martinvalet D. ER-mitochondria contacts control GSC surface glycan expression and
sensitivity to killer lymphocytes. EMBO J. 2017 (Mar 10. pii: €201695429 doi:
10.15252/embj.201695429) *contributed equally to this work
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Kohno S., Nakata A., Gotoh N., Kohno T., Hirao A., and Kasahara A.
“Mitochondrial Dynamics and functions in lung adenocarcinoma cells”

EMBO meeting Translational Research in Cancer Metabolism 4-6 Oct 2016 Bilbao
Spain, Poster presentation
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Luca Scorrano, Marta Giacomello

“Exploring the role of mitochondrial calcium dynamics in lung cancer cells”

Luca Scorrano, Ildico Szabo, Andrea Urbani, Keitaro Shibata

“Exploring the role of mitochondrial dynamics in neural differentiation from mouse
embryonic stem cells”
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1. Zhang P, Tsuchiva K, Kinoshita T, Kushiyama H, Suidasari S, Hatakeyama M,
Imura H, Kato N, Suda T. Vitamin B6 Prevents IL-1B Protein Production by
Inhibiting NLRP3 Inflammasome Activation. J Biol Chem. 291:24517-24527.
(2016)

2.  Kochi Y, Miyashita A, Tsuchiya K, Mitsuyama M, Sekimizu K, Kaito C. A human



pathogenic bacterial infection model using the two-spotted cricket, Gryllus
bimaculatus. FEMS Microbiol Lett. 363: fnw163. doi: 10.1093/femsle/fnw163.
(2016)
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Sleeping Beauty transposon mutagenesis identifies genes that cooperate with

mutant Smad4 in gastric cancer development
PNAS 113 (14) :E2057-2065, 2016
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