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6. Abstract, Results, and Research Significance (300 words):
Molecular mechanisms of actin dynamics involved in the growth cone formation were
investigated. We first demonstrated in vitro that dynamin 1 is implicated in actin assembly in brain cytosol.

Depletion of dynamin 1 from the cytosol, addition of Dynasore, dynamin inhibitor, or addition of
anti-dynamin 1 antibodies reduced actin polymerization. Dynamin 1 bound to cortactin by MALDI-MS, and



incubation of F-actins with these proteins resulted in the formation of actin bundles, along which dynamin 1
and cortactin were periodically presented. By EM, the actin bundles are composed of from several to a dozen
of actin filaments, and decorated with clusters of protein complexes, which often appeared twining around a
few actin filaments. Dynamin 1 and cortactin formed ring-shaped complexes, approximately 50 nm in outer
diameter, which were widely open or linear-shaped in the presence of GTPyS. Dynamin 1 and cortactin were
also periodically presented and colocalized along growth cone filopodia of NG108 cell by
immunofluorescence. Immuno-EM revealed that these proteins were present on actin bundles. Microinjection
of anti dynamin 1 antibodies, or application of Dynasore resulted in acute retraction of the growth cone in SH
— SY5Y cell. Cortactin RNA. also reduced growth cone formation.

Next, we found that PKC phosphorylation of cortactin is implicated in the actin dynamics in growth
cones, and identified the phosphorylation sites by MALDI-MS. Cortactin was rapidly phosphorylated in
NG108-15 cell during growth cone collapse by LPA, and the phosphorylation was inhibited by Ro-31-8220,
a PKC inhibitor. Cortactin and PKCa colocalized along the growth cone filopodia of SH-SY5Y cell by
immunofluorescence, and they interacted by immuneprecipitation. PMA, a PKC activator, increased
cortactin-PKCa interaction in SH-SY5Y cells simultaneously with PMA-induced growth cone collapse.
Consistently, cortactin-dependent actin bundle formation in vitro was reduced by cortactin phosphorylation
via PKCa.. Taken together, actin bundle formation by dynamin 1/ cortactin ring complex is important for
stabilizing filopodia of growth ones.
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