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Computersimulation of biomolecules:

 The role of flexibility during molecular recognition
Biomolecular recognition and association events are often strongly coupled to conformational changes of the binding partners. These changes can range from local conformational transitions of amino acid side chains and loops at the surface of proteins to global motions of nucleic acids or of protein domains during association. We are using molecular dynamics and free energy simulation techniques to study the conformational deformability of nucleic acids and proteins and to better understand its role during molecular recognition events. Accounting appropriately for conformational changes is also of critical importance for the prediction of the binding geometries during protein-protein and protein-ligand docking simulations. A docking approach has been developed that includes conformational flexibility during docking using a multi-copy mean field approach for side-chains and protein loops. To account for global flexibility our method allows relaxation of the protein conformation in pre-calculated soft flexible degrees of freedom during docking. The soft modes can be obtained through normal modes analysis or by principal component analysis of a molecular dynamics simulation of the receptor protein in the unbound form. The approach can also form the basis for modeling multi-protein complexes and assemblies of biological structures.
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