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Structure-based drug discovery relies on the synergy between structural biology and
computational methods. With access to a growing number of high quality protein x-ray, NMR,
and cryo-EM structures, as well as advanced physics-based computational models, we can
greatly accelerate all stages of the drug discovery process from target selection to clinical
candidate. This presentation will discuss prospective, real world examples of the use of
structurally-driven computational approaches to: 1) assess the druggability of potential ligand
binding sites [1], 2) generate accurate binding poses [2], 3) identify novel lead compounds via
virtual screening and core hopping [2,3], 4) use the energetics of binding site waters to focus in
on key regions for potency and selectivity optimization [4], 5) predict relative ligand binding
affinities using free energy perturbation (FEP) methods to allow for the selection of optimal
compounds for synthesis that address potency and/or selectivity issues [4]. In addition, machine
learning coupled with extensive in silico simulation data allows for the efficient evaluation of
millions, or even billions, of diverse compounds resulting in the need to purchase/synthesize
only the most promising molecules.
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