Novel synthetic allosteric modulators of protein kinase C as anticancer agents
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Introduction. Cancer causes nearly 10 million deaths annually, with aggressive tumors like prostate cancer, astrocytoma, and glioblastoma showing resistance to current therapies. Protein kinase C (PKC), a family of serine/threonine kinases, regulates proliferation, apoptosis, and survival. Several studies demonstrated that restoring the activity of PKC is a promising strategy for the discovery of novel cancer treatments.
Aims. This project focuses on developing novel synthetic allosteric agonists that binds to the C1 domain of PKCs to selectively activate specific isoforms. Inspired by the structural features of natural and synthetic agonists of PKC, the new ligands include a nitrogen-containing scaffold bearing an hydroxymethyl group and alkyl substituents. The aim is to generate new small molecules that exhibits antiproliferative effects in different cancer lines.
Methods. The newly designed compounds were synthesized with a 5-to-7-steps synthesis, and they were tested for the binding to the C1 domain of PKC using a radioligand displacement assay. The ability to modulate ERK ½ phosphorylation was assessed by western blot, and their effect on prostate cancer, glioblastoma and astrocytoma cells lines was evaluated with conventional cytotoxicity assays.
Results. Preliminary results show selective binding to cPKC over nPKC only for compounds containing a bicyclic core. These compounds also induced ERK ½ phosphorylation and reduced viability of two different prostate cancer cell lines, as well as astrocytoma and glioblastoma cells.
Discussion. The preliminary findings support the potential of novel synthetic allosteric agonists as selective activators of PKC isoforms. The observed induction of ERK ½ phosphorylation and reduction in cancer cell viability suggest that these compounds may restore PKC-mediated signaling pathways that are often impaired in aggressive tumors. Although further optimization and mechanistic studies are required, these results provide a promising foundation for the development of targeted PKC-based anticancer therapies.
