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Visualization and molecular analysis of cholangiocarcinogenesis pathway by
mitochondrial photoactivity
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The molecular characteristics of cholangiocarcinoma remain unclear. The
definitive driver mutations for therapeutic target molecules are not yet known. Although KRAS,
SMAD4, ARID1A, GNAS, ELF3, and ARID1B have been reported as candidate driver genes for extrahepatic
cholangiocarcinoma, the contribution of each mutation to carcinogenesis has not been fully
investigated.

In this study, we found that cholangiocarcinoma cells exhibit 5-ALA-dependent photoactivity. This
activity was cancer-specific. We investigated the expression of components of intracellular
porphyrin metabolism and related epigenetic dysregulation as the cause of 5-ALA-dependent
photoactivity in cholangiocarcinoma. In parallel, candidate driver mutations found in
cholangiocarcinoma were introduced into nonneoplastic cholangiocytes and evaluated for induction of
tumorigenesis using 5-ALA-dependent photoactivity as an indicator.
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