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Gels formed from G-actin or other filament-forming monomers exhibit a range of morphologies that differ widely in terms of pore size, fiber diameter, degree of isotropy and frequency of cross-linking or branching.  These characteristics are determined, in large part, by the nature and concentration of the proteins that form cross-links between single filaments, yet we lack the ability to quantitatively predict the morphology that will result from a given combination of filament-forming monomers and cross-linkers. Some of the important attributes of a cross-linker are the spatial and angular orientation of its two filament binding sites, its size, and its stiffness both to rotation and extension.  Here, network polymerization and morphology are computed using a fully three-dimensional Brownian dynamics simulation that includes filament-forming monomers and two types of cross-linking molecules, one that forms parallel bundles of filaments and another that links filaments at 90 degree angles. Nucleation and polymerization occur naturally, and the resulting filamentous network undergoes normal thermal fluctuations.  Each of the attributes mentioned above can be varied, and the effects of each are systematically probed through simulation.  Experiments are also presented that will permit direct comparison with the model prediction.

