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Abstract:

Adhesive dynamics is a computational algorithm designed to simulate the adhesion of a circulating cell to a reactive surface in linear shear flow (Hammer and Apte, 1992; King and Hammer, 2001a,b). The AD algorithm tracks the motion of each molecular bond between the cell and substrate as the cell rolls over or moves relative to the other surface. Bonds are stochastically formed and broken according to the instantaneous probability of formation and failure as dictated by the instantaneous length (or hypothetical length in the case of an unformed bond) of a compliant spring with endpoints on either surface. Other surface interactions such as electrostatic repulsion, and body forces such as gravity, are included in the model. A multiparticle version (MAD) has generated predictions of how multicellular hydrodynamic interactions accelerate the recruitment of leukocytes and platelets to inflamed endothelium, that have been verified in vitro (King et al., 2001; Mody and King, 2008) and in vivo (King et al., 2003,2005). The next generation of adhesive dynamics is focused on integrating multiple receptors and intracellular signaling cascades (Bhatia et al., 2003), and trying to bridge these scales to in vivo and clinical outcomes.
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