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“Epigenetic co-regulation of genes with engineered sensor-actuator proteins”

Abstract:

Mounting evidence from genome-wide comparisons of chromosome packaging and gene expression in healthy versus cancer cells
suggests that epigenetic hyper-repression, rather than genetic mutation in many cases, supports cancer aggressiveness. Aberrant
behavior of the chromatin system (genomic DNA, and nuclear RNA and proteins) has been implicated as a driver of metastasis and
drug resistance. Since the early 1990’s small compounds have been used to disrupt hyper-repressed chromatin to simultaneously
activate sets of therapeutic genes in cancer cells. However, it is difficult to customize the biological activity of these small compound
inhibitors, and they do not directly mediate RNA Polll activity at silenced tumor suppressor genes. To address these limitations, our
lab has designed synthetic reader-actuator (SRA) fusion proteins that bind epigenetic marks within chromatin. The first SRA we have
designed and tested in cancer cells, “Polycomb-based transcription factor” (PcTF), reads histone modifications through a protein-
protein interaction between its N-terminal Polycomb chromodomain (PCD) motif and trimethylated lysine 27 of histone H3
(H3K27me3). The C-terminal VP64 domain of PcTF recruits endogenous activators to silenced targets. We identified a set of 104
genes that become consistently activated from 24 - 72 hours after PcTF-overexpression in a triple negative breast cancer cell line (BT-
549). To enhance the activity of SRAs in cancer cells, we investigated tunable parameters. We discovered that enhancing the avidity
of the H3K27me3 binding domain with tandem human wild-type PCDs increases target gene activation in a model cell line
(HEK293). We are developing a miniaturized on-chip cell-free protein expression array to rapidly screen a library of PCD variants
produced by site saturation mutagenesis. We believe that peptides that specifically interact with epigenetic marks are a key,
complementary approach to overcome barriers to the advancement of epigenetic cancer therapy.
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Due to COVID-19, no refreshments will be available for this seminar.
For more information, please contact Lisa Martin (swishl@rpi.edu) or Helen Zha (zhar@rpi.edu)
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