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Abstract:

Hepatocellular carcinoma (HCC) is one of the commonest and deadliest cancers worldwide. A striking epidemiological
characteristic of HCC regardless of localities and etiologies is prominent male predominance, which is even more pronounced
in hepatitis B virus (HBV)-endemic areas. Androgen receptor (AR) is a ligand-activated nuclear receptor that regulates the
development of male sexual phenotype. Aberrant AR signaling, however, has detrimental consequences in the development
of male-predominant cancers. Using genome-wide location and functional analysis, we have uncovered cell cycle-related
kinase (CCRK) as an AR direct transcriptional target that drives aberrant hepatocellular proliferation and tumorigenicity
through B-catenin/T cell factor signaling (Feng et al. J Clin Invest 2011). Our recent findings demonstrate that CCRK mediates
the interaction between AR signaling and the HBV X protein to form a viral-host oncogenic circuitry, thus highlighting the
critical role of CCRK in HBV-associated hepatocarcinogenesis. The Polycomb protein Enhancer of zeste homolog 2 (EZH2)
causes epigenetic silencing of tumor-suppressor genes by catalyzing histone H3 lysine 27 trimethylation. We have previously
shown that EZH2 promotes B-catenin-dependent hepatocarcinogenesis (Cheng et al. Cancer Res 2011), but the mechanistic
basis for its own regulation is not clearly defined. More recently, we have revealed a new role for AR signaling in the
regulation of EZH2 expression and phosphorylation in HCC through CCRK activation. These studies have not only advanced
our fundamental understanding of the gender disparity in HCC, but may also provide a new paradigm for nuclear receptor
regulation of cancer epigenome. Elucidating the detailed signaling network of AR/CCRK/EZH2 will lead to the discovery and
development of novel targeted therapies for HCC and other male-predominant cancers.
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