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Analysis of molecular mechanisms to promote epigenomic disturbances and
oncogenic transformation by histone H2A mutants
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The C-terminal region of histone H2A is phosphorylated or ubiquitylated in
human cancer cell lines. Previous our study has demonstrated that VRK1 kinase phoaphorylates
threonine 120 in H2A (H2A-T120) on the core promoter region of the cyclin oDl gene which is a master

regulator of cell proliferation. VRK1 knockdown showed loss of H2A-T120 phosphorylation and
increased ubiquitylation of lysine 119 in H2A (H2A-K119). In vitro studies demonstrated that
H2A-T120 phosphorylation and H2A-K119 ubiquitylation were mutually inhibitory. Furthermore,
expression of phospho-mimic mutant of H2A (H2A-T120D) transformed NIH/3T3 cells. Finally, utilizing
COSMIC database, we identified several missence mutations of H2A-K118, K119, T120 that exhibited
tumorigenic activities. These results suggest that bankruptcy of balance between H2A-T120
phosphorylation and H2A-K118, K119 ubiquitylation causes inappropriate gene expression, including
upregulated cyclin D1, which promotes oncogenic transformation.
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