Protein-Protein Docking Using Parametric Surface Representations

Arthur J. Olson and Bruce S. Duncan

Department of Molecular Biology The Scripps Research Institute La Jolla CA 92037

We have developed Harmony, a software package that computes an analytical representation of protein surface shape and properties based upon the expansion of spherical harmonic functions [1]. The advantages of this representation include: (1) the analytical description of surface shape and physicochemical properties using the same formalism; (2) variable resolution analysis of surface shape, properties, and interactions (3) the ability to represent properties and interactions in a specified hierarchy; and (4) simplification of computation and display.

We also have developed SurfDock, a software package to predict the interaction of proteins using this parametric surface representation. SurfDock reduces the docking search to 5 degrees of freedom by pre-matching surface contacts, and finds optimal dockings using an evolutionary programming algorithm. We have successfully docked both known complexes and unknown complexes from individual protein structures whose structures were later determined.

References

[1] Duncan. B.S. and Olson, A.J. Approximation and characterization of molecular surfaces, Biopolymers 33, 219-229, 1993