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Synthetic small molecule epigenetic modulators as antitumor agents
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Histone demethylases such as lysine-specific demethylase 1 (LSD1) mediate an important cellular mechanism for epigenetic
control of gene expression. In particular, histone H3 dimethyl lysine 4 (H3K4me2) is a transcription activating chromatin
mark at gene promoters, and aberrant demethylation of this mark by LSD1 may broadly repress the expression of tumor suppressor
genes that are important in human cancer. We, and others, have conducted studies verifying that LSD1 is an exciting new
therapeutic target. We reported a series of (bis)guanidines and (bis)biguanides that are potent inhibitors of recombinant human
LSD1. These inhibitors significantly increase H3K4me2 levels, initiate chromatin remodeling and induce the re-expression of
tumor suppressor genes. The potent LSD1 inhibitor 2d promoted re-expression of multiple, aberrantly silenced genes important
in the development of colon cancer, including members of the secreted frizzle-related proteins (SFRPs) and the GATA family
of transcription factors. We were the first to demonstrate the antitumor effects of LSD1 inhibitors in vitro and have recently
demonstrated their significant antitumor effects in vivo. Based on this lead, and on a recently conducted virtual screen, we have
now identified additional LSD1 inhibitors and begun to elucidate structure/activity relationships for inhibition of LSD1. In this
presentation, the syntheses leading to these analogues, their characterization as LSD1 inhibitors, their cellular effects and their
evaluation as antitumor agents will be discussed.
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