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Abstract:

The cytoskeletal proteins actin and tubulin self-assemble to form long filaments, which play essential roles in cellular morphology, division, motility, etc. Our recent studies focusing on the filamentous (F-)actin reveal several surprising physical properties. In particular, by tracking the Brownian motions of F-actin in the entangled protein network, we find non-monotonic changes of its diffusion coefficient as a function of the protein concentration. To examine the liquid crystalline formation of F-actin with the increasing protein concentration, we find that the isotropic-nematic (I-N) transition of F-actin is continuous, contrary to the conventional wisdom that the I-N transition is generally first order. In a separate study of the physical mechanism related to the polyelectrolyte nature of F-actin, an intermediate structure has been found between tight actin bundles and a crosslinked actin network, by varying filament length and solution electrostatics. The unifying goal of these physical characterizations is to assess their relevance to cellular and physiological conditions, potentially leading to some medical applications.

