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Protein kinase C (PKC) isozymes are important regulatory enzymes that have been
implicated in many diseases, including cancer, Alzheimer's disease, and in the eradication of
HIV/AIDS. Given its potential clinical ramifications, PKC modulators, e.g. phorbol esters and
bryostatin, are also of great interest in the drug development. However, structural detail on the
binding between PKC and its modulators, especially bryostatin—the highly potent and non-tumor
promoting activator for PKCs, is still lacking. Here we report the first comparative molecular dynamics
(MD) study aimed at gaining structural insight into the mechanisms by which the PKC delta activator
domain is used in its binding to phorbol ester and bryostatin. Potential energy analysis revealed that
PKC-bryostatin complex is energetically more favorable than either free PKC protein or the PKC-
phorbol ester complex. The indole N€1 of the highly homologous Trp252 also forms an H-bond to the
C20 ester group on bryostatin. Backbone fluctuations also suggest that this H-bond formation may
abrogate the ftransient interaction between Trp252 and His269, thus dampening the fluctuations
observed on the nearby Zn2+—coordinating residues.

Moreover, we have also applied the structural knowledge onto the development of
computational methods for screening of 896 small molecules from the US NIH Clinical Collection
against PKC. Virtual screening and affirmative re-docking, combined with Partial Least Squares
(PLS) or Self-Organizing Maps (SOMs) were employed. As a result, we have identified various
ligands that were predicted as effective PKC activators. The PLS model anticipated rolitetracycline
and pancuronium dibromide with a predicted fold activation of 1.79 and 1.69, respectively, while the
SOMs model predicted mecillinam and ketorolac with fold activation values of ca. 1.18. Virtual
screening yielded telmisartan and irinotecan with binding affinity values of -8.6 and -8.2 kcal/mol,
respectively. Reliability and accuracy of the predicted results from the computational models will
ultimately be confirmed using our direct in vitro PKC biochemical assay, as well as a cell-based anti-
latency assay that we have successfully demonstrated in the case of bryostatin. This research could
potentially identify small chemical candidates for reactivating cells that have been latently infected

with HIV-1 and could lead to a functional cure for HIV-AIDS.
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