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Abstract:

A structural and biophysical approach is essential to understanding the dynamic interplay between a receptor and its ligand. However, the ability to test hypotheses based on such studies in an appropriate biological system is key to not only understanding the clinical relevance of these findings but also for the development of computational models that more accurately simulate complex processes in a living animal.  Mouse models have broadened our understanding of the role that platelet adhesion molecules and signaling pathways play in hemostasis and thrombosis.  However, they have yet to be used to decipher the dynamic interplay amongst the biophysical properties, hydrodynamic force, and biology for a receptor-ligand pair critical for hemostasis and thrombosis: the platelet receptor GPIb alpha and the A1 domain of von Willebrand Factor (VWF-A1). We are now taking the next important steps in defining the biological relevance of this interaction by: 1) performing detailed biophysical analyses of native and mutant GPIb–VWF-A1 complexes, and 2) generating a series of mice with genetically and thus biophysically modified VWF-A1 domains to test hypotheses based on in vitro biophysical studies. We believe such studies to be invaluable in the development of sophisticated computational algorithms designed to simulate platelet-vessel wall interaction in health and in disease states such as atherosclerosis. Multiscale computer simulation may ultimately be applied in predicting the in vivo efficacy of therapies designed to limit pathological clot formation. 
