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Abstract

Cancer is one of the life-threatening diseases caused by uncontrolled cell growth and the potential
to metastasize anywhere in the body. A large number of cancer researchers have worked on a
cure for cancer so far, and a wide variety of anticancer agents have ever been developed and
clinically approved. However, they have been confronted with serious side effect and tolerance problems.
To circumvent above problems, another idea was spotlighted that “synthetic lethality”” might be useful for
discovering more effective and selective anticancer agents. In this thesis, the author documented synthetic
lethal activities exerted by a mitochondrial uncoupler, nonactin, and a valosin-containing protein inhibitor,

xanthohumol in human tumor cells.

(1). PKA inhibition facilitates the antitumor activity of xanthohumol, a VCP inhibitor

We previously identified valosin-containing protein (VCP) as a target of xanthohumol (XN); VCP can also
play crucial roles in cancer progression and prognosis. We investigated the molecular mechanisms governing
the contribution of VCP to the antitumor activity of XN. Several human tumor cell lines exhibited high
sensitivity to XN both in vitro and in vivo. Further, ShRNA screening identified that the inhibition of the
adenylate cyclase (AC) pathway synergistically facilitated apoptosis induced by VCP inhibition. These
results suggest there is crosstalk between the AC pathway and VVCP function, and targeting both VVCP and the
AC pathway is a potential chemotherapeutic strategy for a subset of tumor cells.

(2). Mitochondrial uncoupler, nonactin, exhibits synthetic lethality with B-catenin mutation
[3-Catenin, a component of the Wnt pathway, is actively mutated in a wide variety of tumors, therefore, it has
been considered as a promising target for therapeutic intervention. We screened for the compound that
exhibit synthetic lethality with -catenin mutation from an in-house natural product library, and isolated
nonactin, an antibiotic mitochondrial uncoupler, as a hit compound. Furthermore, we found that expression of
active mutant B-catenin induced the decrease in glycolysis rate. Taken together, our results demonstrated that
[3-catenin mutated tumor cells depend on mitochondrial oxidative phosphorylation for survival, therefore,
they undergo apoptosis by the dysfunction of mitochondria following mitochondrial uncouplers such as
nonactin.




