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Regulation of MYC by protein kinase A and polo-like kinase 1: New therapeutic avenues
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he level of MYC oncoprotein in cells is tightly regulated through transcriptional, translational and post-translational

mechanisms. Deregulation of MYC regulation is associated with many cancers. We identified the existence of a novel MYC-
Protein Kinase A (PKA)-Polo-like Kinase 1 (PLK1) signaling loop in cancer cells. Sequential MYC phosphorylation by PKA and
PLK1 protects MYC from proteasome-mediated degradation. Interestingly, short-term pan-PKA inhibition diminishes MYC
level, while prolonged PKA catalytic subunit a (PKACa) knockdown, but not PKA catalytic subunit f (PKACP) knockdown,
increased MYC. The short-term effect of pan-PKA inhibition on MYC was identified to be post-translational and the PKACa-
specific long-term effect on MYC transcriptional. These data also reveal distinct functional roles among PKA catalytic isoforms
in MYC regulation. We attribute this effect to differential phosphorylation selectivity among PKA catalytic subunits, which
we demonstrate for multiple substrates. Further, we also show that MYC up-regulates PKAC( transcriptionally forming a
proximate positive feedback loop. These results establish PKA as a regulator of MYC and reveal the distinct biological roles of the
different PKA catalytic subunits. In addition, these results also highlights both the promise and potential pitfalls of global kinase
inhibition, and emphasizes the need to develop next generation therapeutic strategies capable of disrupting specific kinase-
substrate interactions.
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