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Phosphorylation of cortactin by cyclin-dependent kinase 5 modulates
actin bundling by the dynamin 1-cortactin ring-like complex and
formation of filopodia and lamellipodia in NG108-15 glioma-derived cells
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Cortactin is an actin-binding protein highly expressed in growth cones of neurons and it
binds directly to dynamin, endocytic GTPase protein. The dynamin-cortactin complex
mediates the actin bundle formation which is important for generation of filopodia and
lamellipodia in cell migration and invasion. However, the regulatory role of dynamin-
cortactin complex in actin bundle formation is still unknown. Cyclin-dependent kinase 5
(CDKS5) is cyclin dependent kinase family member and involved in neurites outgrowth and
neuronal migration. In this study, we investigated the role of CDK5 in phosphorylation of
cortactin and actin bundle formation by the dynamin-cortactin complex. CDK5 directly
phosphorylates cortactin at the sites of T145/T219 in vitro. Three phosphomimetic mutants
(T145D, T219D and T145DT219D) of cortactin were prepared by substitution of aspartate in
place of one or both of threonine residues. The phosphomimetic mutants reduced actin
binding affinity. Moreover, actin bundling activity was also decreased although the
phosphomimetic mutants bound to dynamin 1. In electron graphs, phosphorylated cortactin
could not form ring like complex with dynamin 1. It was also demonstrated that aberrant
lamellipodia, short filopodia and decreased cell migration in phosphomimetic mutants
expressing NG108-15 cells. These results suggest that phosphorylation of cortactin by CDK5
regulates actin bundle formation mediated by dynamin 1-cortactin complex which is crucial
in genesis of lamellipodia and filopodia for cell migration.
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