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The pyruvate dehydrogenase complex (PDC) is a complex of three enzymatic units that links two pathways of central metabolism, glycolysis and the tricarboxylic acid cycle. PDC activity is regulated in part by its inhibitor, pyruvate dehydrogenase kinase (PDK), with overexpression of PDK being associated with numerous metabolic disorders including various forms of cancer, type 2 diabetes mellitus, and heart disease. An extensive virtual screen was performed, in which chemical structures from the Enamine database were docked with the lipoamide binding site of the isozymes PDK 1-4. Chemical structures with high docking scores by screening were then purchased commercially or synthesized in house and tested for their activity against PDK via a PDC-coupled assay. Compounds that demonstrated significant inhibition of PDK underwent further concentration-dependent testing to determine half-maximal inhibitory concentrations (IC50) as an estimate of potency. Hit compounds identified by the enzymatic assay would be studied with more complex parameter computer simulations in order to identify important noncovalent interactions within the lipoamide binding pocket. These efforts led to the purchase and synthesis of additional chemical analogs of hit compounds to better elucidate the structure-activity relationship (SAR) of PDK lipoamide site inhibitors. Further research into these compounds and related structures is ongoing, with the goal of yielding compounds useful in the treatment of metabolic disease.
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