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Molecular docking is now routinely used in virtual screening for lead compound generation and optimization in structure-based-drug-design. A limitation of docking into a single static protein conformation for virtual screening is that "induced-fit" protein flexibility may reduce predictive power. One scientific goal of the Docking@Home project is to develop and validate models that incorporate protein flexibility into molecular docking simulations, which is currently one of the most pressing issues in the field of docking. As our method has been developed and optimized for fast and accurate docking of flexible ligands into static protein structures, modeling protein flexibility with a small number of representative static protein structures is a computationally tractable first approach. Each ligand is docked into an ensemble of experimentally determined protein conformations, which is also known as cross-docking. Cross-docking demonstrates improvement in docking accuracy and comparison to experimental binding affinities compared to docking into a single static protein conformation. In the future, we intend to develop computational models to include protein flexibility a priori, and then compare the performance of these models to the benchmark of cross-docking into experimentally determined structures.  
 

