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Kv3.3 channels harboring a mutation of spinocerebellar ataxia type 13 alter excitabi
lity and induce cell death in cultured cerebellar neurons
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The cerebellum plays crucial roles in controlling sensorimotor functions, and pati
ents of spinocerebellar ataxia type 13 exhibit cerebellar atrophy and cerebellar symptoms. The disease is
an autosomal dominant disorder and caused by missense mutations in the voltage-gated K+ channels Kv3.3 exp
ressed intensely in the cerebellar Purkinje cells, the sole output neurons from the cerebellar cortex. We
examined how these mutations caused the cerebellar disease by lentiviral expression of the mutant Kv3.3 in

mouse cultured Purkinje cells. Mutant Kv3.3 suppressed outward currents, broadened action potentials, and
elevated basal intracellular calcium concentration in Purkinje cells.The mutant-expressing Purkinje cells
showed impaired dendrites, which were significantly rescued by blockade of P/Q-type Ca2+ channels. These

results suggest that Purkinje cells in the patients also exhibit similar abnormalities, which may account
for the pathology of the disease.
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