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We analyzed two Japanese families with autosomal dominant SCA using linkage
analysis and exome sequencing, and identified CACNAL1G, which encodes the calcium channel CaVv3.1, as
a new causative gene. Although most patients exhibited the pure form of cerebellar ataxia, two
patients showed prominent resting tremor in addition to ataxia. CaV3.l is classified as a
low-threshold voltage-dependent calcium channel (T-type) . The mutation p.Argl715His, identified in
this study, was found to be located at S4 of repeat 1V, the voltage sensor of the CaV3.l.
Electrophysiological analyses revealed that the membrane potential dependency of the mutant CaV3.1l
transfected into HEK293T cells shifted toward a positive potential

Our study also identifies Twinkle mutations as a cause of Perrault syndrome accompanied by
neurologic features and expands the phenotypic spectrum of recessive disease caused by mutations in
Twinkle.
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