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Abstract

Oxidative stress is a cause of inflammation-related diseases, including cancers. Cholangiocarcinoma
(CCA) is a liver cancer with bile duct epithelial cell phenotypes. Our previous studies in animal and human
models indicated that oxidative stress is a major cause of CCA development. Hydrogen peroxide (H,0,) can
generate hydroxyl radicals, which damage lipids, proteins, and nucleic acids, leading to cell death. However,
some cells can survive by adapting to oxidative stress conditions, and selective clonal expansion of these
resistant cells would be involved in oxidative stress-related carcinogenesis. We established H,0,-resistant cell
line from an immortal cholangiocyte cell line (MMNK1) that showed increasing of the oxidative stress-resistant
properties and the expressions of the anti-oxidant genes. In this study, we confirmed that the giant cell
formation, increase of ZNF423 expression and loss of EBF1 expression involved in oxidative stress-resistant
and stem-like cell properties. Notably, down-regulation of EBF1 also increased estrogen response leading to
CCA progression. Then, CYP19A1, an estrogen producing enzyme, was also included in this study. CYP19A1
increase estrogen generation and estrogen receptor activation which involved in CCA cell proliferation and
migration. These findings suggest that oxidative stress-related CCA genesis through the alterations of EBF1
and ZNF423 expressions and the giant cell formation. Additionally, oxidative stress had a synergistic roles with
estrogen-mediated CCA progression. Thus, EBF1 is an oxidative stress responsive gene that exerts a tumor
suppressive function against CCA genesis. In next study, we will further identify EBF1-targeted genes in CCA

which may be used as new therapeutic targets for CCA chemotherapy and chemoprevention.
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