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We present an efficient small-molecule docking method using conformational space annealing (CSA) for global conformational search and Bezier splines (B-spline) for conformer energy minimization. CSA and B-spline methods are implemented together in Tinker molecular modeling package to perform molecular docking simulations over ten protein-ligand complexes. The energy function for evaluating protein-ligand interactions, consisting of electrostatic interactions, van der Waals interactions and desolvation energy term and is calculated using the AMBER94 all-atom empirical force field. An implicit solvation model is used for solvent representation. Each energy term is represented with a grid potential and approximated by B-spline methods to calculate the energy function. The results from the docking simulations show that inclusion of B-spline approximation and solvation effect greatly improves efficiency and accuracy of the CSA docking technique. 

