Inhibition of Intracellular Histone Deacetylase (HDAC) Enzymes for Enhancement of Transient Transgene Expression
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[bookmark: _GoBack]Histones can significantly limit gene expression by tightly binding DNA and blocking promoter sequences.  However, acetylation of lysines on the surface of histones reduces their positive charge, allowing DNA release and gene expression.   Consequently, genes can be activated by histone acetyl transferases (HATs) and deactivated by histone deacetylases (HDACs).  We have demonstrated that cytoplasmic and nuclear HDAC inhibitors significantly enhance polymer-mediated transgene expression, by at least up 20-fold in cancer cells.  Transgene expression in up to three different cancer cell lines using different polymers could be enhanced using HDAC inhibition. In addition, this phenomenon was validated using plasmids expressing firefly luciferase reporter or enhanced green fluorescent protein (EGFP) reporters. Effects of cell cycle regulation, chromatin availability, and plasmid localization in the nuclear fraction, were investigated in order to obtain mechanistic insights into enhancing polymer-mediated transgene expression. Further, combination of these epigenetic inhibitors with kinase inhibitors resulted in dramatic enhancements in transgene expression.  Given that HDAC inhibition possesses cancer cell ablation activity, our findings indicate that anticancer activity of the drug may be used in addition to or synergistically with its ability to enhance expression of an exogenously delivered transgene.  
