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Role of NQO1 in cancer susceptibility, prognosis and as a target for chemotherapy
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Abstract

Cholangiocarcinoma (CCA) is a rare type of liver cancers with very poor prognosis.
The prevalence of CCA is markedly variable with the highest incidence in northeast Thailand
followed by other parts of Southeast Asia and China. Currently surgery is the best option for
the treatment, however, most patients are in advanced stage where curative resection is not
possible. Chemotherapy is an alternative but it yields a modest outcome. NADPH-quinone
oxidoreductase 1 (NQOL1) is a xenobiotic metabolizing enzyme which plays roles in
detoxifying chemical stressors and antioxidants, thereby provides cytoprotection in normal
tissues, as well as cancer cells. The study was to verify the concept that suppression of
NQO1 would diminish the cytoprotective mechanism and renders cancer cells to be more
susceptible to cytotoxic effect of chemotherapeutic agents. The study employed siRNA to
knockdown the NQOL1 expression in cholangiocarcinoma cells, KKU-100. It was firstly
verified that sSiRNA knocked down the NQO1 mRNA and protein about 80% and 60%,
respectively. The next study revealed that the NQO1 knockdown KKU-100 cells were
susceptible to chemotherapeutic agents: 5-fluorouracil, gemcitabine and doxorubicin more
than the cells treated with drugs and non-target sSiRNA, as controls. The combination of
NQO1 knockdown and drugs showed an increase of anti-proliferation and apoptosis when
compared with drug alone. The study has highlighted an important role of NQO1 in
cytoprotection of cancer cells. The suppression of NQO1 could be a novel strategy in
sensitizing cholangiocarcinoma cells to chemotherapeutic agents.



