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1.  Role of IL-33 in the gastrointestinal homeosta-
sis

Yoshihiro Hirata, Kazuya Koyanagi, Yuka Kuriha-
ra, Aya Yamashita1, Nobumi Suzuki1, Keisuke Tatei-
shi1. 1Department of Gastroenterology, The Univer-
sity of Tokyo

To investigate the role of IL-33 in intestinal tract, 
we have established conditional IL-33 expression 
mouse (LSL-IL-33 mouse) and crossed with GI-tract 
specific cre expression mice line. Stomach specific IL-
33 expression (TFF1-cre-LSL-IL33, Mist1creERT-LSL-
IL33) induced gastritis characterized by CD11b+ mye-
loid cell infiltration not only in the lamina propria, 
but also in the muscular layer and serosa. Gastric epi-
thelium showed loss of parietal cells and chief cells 
indicating gastric atrophy with metaplasia. In clear 
contrast, intestine specific IL-33 expression (villin-
LSL-IL33) did not exhibit inflammatory phenotype. 
This specific effect of IL33 on gastric tissue is also con-
firmed by CRISPR-Cas9 mediated IL-33 knock-in 
mouse line (TFF1pro-IL33). The mice established in 
this study will be useful as a research tool of specific 
gastritis.

2.  Role of Sox9 in the gastric carcinogenesis
Kazuya Koyanagi, Aya Yamashita1, Nobumi Su-
zuki1, Keisuke Tateishi1, Yoshihiro Hirata. 1Depart-

ment of Gastroenterology, The University of Tokyo

Sox9 is a multifunctional transcriptional factor 
which participates in development, stemness, as well 
as carcinogenesis of various tissues. We previously 
found that gastric epithelial cells of H. pylori-infected 
gastritis express high level of Sox9. To elucidate the 
role of Sox9 in gastric diseases, we now established 
stomach specific Sox9 knockout mice and started ex-
periments using this mouse model.

3.  Pathogenesis of squamo-columnar junction 
cancer of the stomach

Yoshihiro Hirata

Squamo-columnar junction (SCJ) is one of the 
transitional zones in body where two different cell 
types merge. We have established a mouse model in 
which invasive tumors developed specifically at gas-
tric SCJ by the expression of oncogenic Ras and dele-
tion of TGFbR2. This tumor is characterized by ade-
no-squamous character by histology and heterogenous 
expression of SOX2 or SOX9, and KRT19 or KRT5 by 
IHC, suggesting the presence of SCJ specific bi-direc-
tional tumor initiating cells.
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The goals of our researches are to identify the mechanisms and to establish novel 
therapies especially for cancers and inflammatory diseases of the digestive system. 
One of the research fields is the inflammatory diseases, in which we investigated 
the molecular pathogenesis of gastritis, cholangitis and inflammatory bowel 
disease. Another research field is the malignancies. We specifically focus on the 
topics such as, differentiation of stem cells, proliferation and death of epithelium, 
interactions with immune cells or microbes, inter-organ interactions, and 
maintenance of tissue homeostasis. Using genetically engineered mice, we try to 
unveil the pathogenesis of various digestive diseases. 
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4.   Role of  acetylcholine  signaling  in  the  inflam-
matory bowel diseases

Aya Yamashita1, Yoshihiro Hirata, Sozaburo Ihara2, 
Yoku Hayakawa1, Hayato Nakagawa1, Kazuhiko 
Koike1, Lars Eckmann2. 2Department of Gastroen-
terology, Faculty of Medicine, University of Califor-
nia, San Diego

We examined the role of acetylcholine signaling in 
colitis using murine colitis model. Administration of 
nicotine, a ligand of nicotinic acetylcholine receptor, 
to IL-10 knockout mice reduced inflammatory cell in-
filtration and retained goblet cells. In vitro, nicotine 
treatment attenuated cystic dilatation of WT DC 
co-cultured intestinal organoids, but not of alpha7ni-
cotinic acetylcholine receptor KO DC co-cultured or-
ganoids. IL-10 KO mice with DC-specific alpha7nico-
tinic acetylcholine receptor deletion exhibited more 
severe colitis than IL-10 KO mice indicating the im-
portance of acetylcholine signaling on DCs.  

5.  Molecular mechanism of the development and 
the progression of sclerosing cholangitis

Hisayoshi Natomi, Hayato Nakagawa, Yoshihiro Hi-
rata

Primary sclerosing cholangitis is a rare form of bil-
iary inflammation which can progress to cirrhosis 
and cancer. We are currently investigating the effects 
of life style factors, such as smoking and obesity, as 
well as the role of intestinal microflora, on cholangitis 
using originally developed mouse biliary disease 
models. We found infiltrated T cells have Th17 signa-
tures, and damaged epithelium express stem cell 
markers. Antibiotics treatment ameliorated immune 
cell infiltration and fibrosis of bile duct. 

6.   The role of fusion HBx from HBV integrant in 
the hepatocarcinogenesis

Ryosuke Muroyama, Naoya Kato, Yoshihiro Hirata

We identified fusion HBx translated from HBV in-
tegrant in human hepatocellular carcinoma cell line. 
In HBx KD cells, cell proliferation, invasion ability as 
well as tumor formation in nude mice, were signifi-
cantly reduced. The fusion HBx had anchorage-inde-
pendent growth ability in soft agar although the fu-
sion HBx completely abrogated its transactivation 
ability. We also found that the fusion HBx dysregulat-
ed ER stress response via the modification of ATF3, 
ATF4, and ATF6 transcription. 
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