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Inka2 regulates actin dynamics in neuronal development

Sakakibara, Shin-ichi
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Inka2 gene is a novel mammalian protein exhibiting sequence similarity to
Inkal, which serves as a possible inhibitor for Pak4. We found that Inka2-iBox directly binds to
Pak4 catalytic domain to suppress actin polymerization. Inka2 promoted actin depolymerization and
inhibited the formation of cellular protrusion caused by Pak4 activation. We further generated the
conditional knockout mice of the Inka2 gene. The beta-galactosidase reporter indicated the
preferential Inka2 expression in the dorsal forebrain neurons. Cortical pyramidal neurons of
Inka2-/- mice exhibited decreased density and aberrant morphology of dendritic spines with marked
activation/phosphorylation of downstream molecules of Pak4 signal cascade, including LIMK and
Cofilin. These results uncovered the unexpected function of endogenous Pak4 inhibitor in neurons.
Unlike Inkal, Inka2 is a critical mediator for actin reorganization required for dendritic spine

development.
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