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Biomolecular recognition and association events are often strongly coupled to conformational changes in the binding partners. In case of nucleic acids binding of proteins is frequently accompanied by global conformational changes such as bending, groove opening or changes in DNA twisting. We are using molecular dynamics simulation techniques to study the global deformability of nucleic acids to better understand its role during molecular recognition events. Results of umbrella sampling free energy simulations on DNA minor groove opening as well as on over- and untwisting of DNA and its sequence-dependence will be presented. Besides of a detailed understanding of the role of flexibility during biomolecular association it is also desirable to efficiently account for conformational flexibility during biomolecular docking simulations. In case of protein-protein complex formation associated conformational changes can range from local transitions of amino acid side chains and loops at the protein surface to global motions of large protein segments. 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 may also form the basis for modelling protein-DNA complexes and multi-protein complexes.

