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Spinocerebellar ataxias are an autosomal dominant neurodegenerative disorders that cardinally
show progressive cerebellar ataxia. More than 30 different gene mutations have been
identified. Among these, SCA31 is a unique form showing a strong founder effect. Indeed,
SCA31 is found exclusively in Japanese. The cause of this disease is a complex
penta-nucleotide repeat expansion containing (TGGAA)n in an intronic region shared by two
genes called BEAN1 (brain-expressed associated with NEDD4) and TK2 (thymidine kinase 2).
SCA31 clinically shows purely cerebellar syndrome with Purkinje cell dominant degeneration.
Within the nuclei of Purkinje cells, abnormal structure of RNA containing mutated
pentanucleotide repeats is seen.

Toward the development of fundamental therapy for SCA31, we created transgenic mice that
overexpress SCA31 mutated gene. In the present study, we found that the abnormal RNA
structures as seen in patient brains are seen in these mice. Phenotype analysis on the SCA31
model mice revealed that these mice show abnormal walking behavior from 10 weeks of their
ages. Similar walking abnormalities are seen more obviously in 45 and 100 weeks of ages.

We designed and tested multiple antisense oligonucleotides that interferes expression of SCA31

genes. After selecting efficient ASOs, we tested several ASOs in the SCA31 model mice.
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