CavityGrid: A new grid based algorithm for detecting binding cavities 
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Computational methods for identifying and predicting functional sites in protein structures are increasingly becoming important in structural biology and bioinformatics not only for understanding the function of the molecule in detail but also for structure-based design of possible ligands and potential drugs as well as modified protein molecules. While there are a few structure based prediction methods already available, given the complexity and diversity of protein structural types, there is still a great need to explore newer methods and concepts to develop accurate, versatile and efficient binding site prediction algorithms. We have developed a new method CavityGrid for identification of binding sites in proteins based on 3D-index-cartesian-grid-framework to represent space spawned by protein atoms. The method is purely geometry-based and proceeds in two stages – labeling of grid cells with depth information followed by a density based clustering that uses 3D proximity and depth information. We have tested the method on the PdbBind a benchmark dataset for validation of binding site prediction algorithms. The dataset comprises of a representative set of 1091 proteins obtained from PDB. Using our algorithm, we could predict binding sites for 96% of these proteins. Moreover, out of total number of sites predicted and ranked, 87% were among top 5 rankers and 77% had at least 50% overlap with ligand volume. Out of large number of grid cells encompassing entirety of each protein molecule, only a small fraction of them (less than 18%) is specifically found by our method to occupy meaningful locations in the protein implying that our method has performed well at weeding out noise. We thus demonstrate usefulness of a geometry-based method for detecting binding cavities. *Corresponding author Address: Bioinformatics Center, Raman Building, Indian Institute of Science, Bangalore-560012,India.

