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The Human Genome Project is providing a wealth of information on nucleic acid and protein sequences. Identification of the roles of these molecules in the homeostasis of the cell is continuing to offer unprecedented opportunities for therapeutic intervention in disease. Correspondingly, there is much emphasis among the structural biology community concerning high-throughput structural analysis in tandem with gene sequencing. However, if this structural information is to be of value for rational drug design, it is necessary to obtain a deeper understanding of the molecular basis of ligand-protein interactions. Thus, while the crystal or NMR structure of a protein is unquestionably thought provoking in the process of ligand design, the key to understanding the affinity of a ligand for its receptor lies in the dynamics and thermodynamics of the association rather than a simple static picture. With the advent of technologies such as isothermal titration calorimetry (ITC), it is possible under ideal circumstances to obtain reliable experimental data on the global thermodynamic parameters governing a biomolecular association.  However, from the point of view of ligand optimisation, it would be of immeasurable benefit to obtain these thermodynamic parameters experimentally on a per-residue, rather than global basis. This presentation will describe some of our recent results using NMR in combination with ITC, protein crystallography, computational chemistry and site-directed mutagenesis in order to delineate the thermodynamics of ligand-protein associations in model systems. Particular emphasis will be placed on the decomposition of binding thermodynamics into contributions from the protein, ligand and solvent.

