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Development of disease-modifying therapy for spinocerebellar ataxia type 42 and
elucidation of pathophysiological basis using optogenetic methods
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In this study, we aimed to uncover the pathology of spinocerebellar ataxia
type 42 (SCA42), which is caused by the missense variant p.Argl715His in the T-type voltage-gated
calcium channel (T-VGCC) CACNA1G, and to develop a treatment for SCA42.To this end, we used knock-in

mice (Cacnalg_R1723H_KI mice) in which a variant corresponding to that in SCA42 was introduced by
genome editing, and examined the effect of T-VGCC inhibitor on this model. As a result, we confirmed
that the T-VGCC inhibitor improved the ataxia symptoms and Purkinje cell degeneration in the above
model mice. In addition, RNA sequencing analysis of mouse cerebellum suggested that the
PI13K-Akt-mTOR pathway was downregulated in the model mice.We also established an in vivo Purkinje
cell analysis system using optogenetic techniques.
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