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The axon initial segment (AIS) is plastic and may change in response to
activity and disease. The molecular mechanism by which the AIS forms remains unclear. In this study,
we report that Cdk5 phosphorylates ankyrin-G, a master organizer of AIS. We identified the
phosphorylation site of ankyrin-G by Cdk5. We observed abnormalities in AIS length in rodent models
of attention-deficit hyperactivity disorder and autism spectrum disorder. These results suggest that
Cdk5 regulates the AIS formation through the phosphorylation of ankyrin-G. Abnormal neuronal output
due to abnormalities in the AIS may contribute to the pathophysiology of neurodevelopmental
disorders such as attention-deficit hyperactivity disorder and autism spectrum disorder.
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