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Speech Topic and Abstract

Title:
A drug discovery campaign to expand the application horizons of PARP inhibitors as cancer
therapeutics

Abstract:

Poly (ADP-ribose) polymerases (PARPs) catalyze the transfer of ADP-ribose residues from
nicotinamide adenine dinucleotide (NAD) onto target substrates (PARylation). Amongst the
various members of the PARP family, PARP1 and PARP2 are major enzymes that regulate the
DNA damage response in cancer [1]. PARP inhibitors block DNA repair, causing single-strand
breaks to progress into double-strand breaks [2]. This effect is particularly lethal to cells with
defective homologous recombination (HR), such as those with BRCA mutations, due to their
inability to efficiently repair these breaks. Thus, the clinical use of PARP inhibitors is limited
to cancers with BRCA1/2 mutations [3]. Literature precedents reveal that HDAC inhibition
induces BRCAness in cancer cells and can broaden the therapeutic scope of PARP inhibitors
[4]. Driven by such disclosures, dual inhibitors targeting both PARP and HDAC enzymes were
designed by our research group to extend the efficacy of PARP inhibitors beyond BRCA-
mutated cancers to cancers with induced BRCAness. The designed chemical architectures
were synthesized and evaluated for antitumor efficacy. Delightfully, one of the compounds
manifested impressive anti-leukemic effects mediated via dual inhibition of PARP and class |
HDACs. Also, the dual modulator could arrest the cell cycle at the GO/G1 phase and induce
autophagy.

Further, polymer nanoformulation of the dual inhibitor was furnished to afford targeted
delivery at the cancer site. The polymer nanoformulation was monodispersed, spherical in
form, and exhibited an appropriate particle size as demonstrated by Transmission Electron
Microscopy (TEM). Delightfully, the polymer nanoformulation manifested pH-sensitive
behavior, leading to selective cell growth inhibitory effects against the leukemia cell lines.
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