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Cholangiocarcinoma is the most common primary malignancy of the biliary tract, and one of the
most difficult intra-abdominal malignancies to treat. Surgical management is the only potentially
curative treatment, but it is limited to the early-stage disease. Although cholangiocarcinoma stem
cells were defined in a chemically induced rat hepatocarcinoma, and the deregulated self-renewal of
hepatic stem/progenitor cells is an early event in the carcinogenesis of cholangiocarcinoma, little is
known about the relationship between the role of cancer stem cells (CSCs; also known as
tumor-initiating cells) and the pathogenesis of human cholangiocarcinoma. CD13 is a marker of
semiquiescent or dormant CSC in human liver cancer. The CD13+ CSC predominately reside in the
GO phase of the cell cycle and compared with their CD13- counterparts they exhibit less
ROS-induced DNA damage, resulting in protection from apoptosis. Similarly, in acute and chronic
myeloid leukemia, the CSC survive in the dormant GO phase of the cell cycle. We recently identified
CD274 as a cancer stem cell marker in cholangiocarcinoma. Using two human cholangiocarcinoma
cell lines, RBE and HUCCT1, we attempted to isolate the CD274low and CD274high cells from each
cell line, and xenografted them into immunodeficient NOG mice. We found that the CD274low cells
isolated from both RBE and HuUCCT1 are highly tumorigenic in NOG mice compared with
CD274high cells. Furthermore, the CD274low cells possess several CSC-related characteristics, such
as high aldehyde dehydrogenase (ALDH) activity, reduced reactive oxygen species production and a
dormant state in the cell cycle. Furthermore, depletion of CD274 expression by shRNA in RBE cells
enhances their tumorigenicity and increases ALDH activity. These findings are compatible with our
observation that clinical cholangiocarcinoma specimens are classified into low and high groups for
CD274 expression, and the CD274low group shows poorer prognosis when compared with the
CD274 high group. These results strongly suggest that CD274 has a novel function in the negative
regulation of CSC-related phenotypes in human cholangiocarcinoma, which is distinct from its
immunomodulatory actions. We further investigated the high expressing gene in CD274 low fraction.
We newly identified an X gene as a cancer stem cell-related gene in cholangiocarcinoma.
Knockdown of X resulted in the attenuation of cancer stem cell-related phenotypes. Now we search
small molecules which inhibit the X gene function.
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