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KIF1A is a motor protein involved in the axonal transport of synaptic
vesicles along microtubules. Mutations in KIF1A are associated with the motor neuron disease.
However, not all of these mutations appear to inhibit the motility of the KIF1A motor, and thus, a
molecular explanation for how KIF1A mutations lead to neuropathy is not available. In this project,
we established in vitro motility assays with full-length human KIF1A and found that KIF1A mutations
associated with the motor neuron disease lead to hyperactivation of KIF1A motility. Introduction of
the corresponding mutations into Caenorhabditis elegans KIF1A homologue revealed abnormal
accumulation of synaptic vesicles at the tips of axons. This project revealed that hyperactivation
of kinesin motor activity is a novel cause of motor neuron disease.
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