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Development of gene-based therapeutic approach for Down syndrome using novel
genome editing technology

Kitabatake, Yasuji
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Down syndrome is a representative pediatric genetic disorder. The applicants

have previously identified DYRKIA as a causative gene responsible for neurodevelopmental
abnormalities in Down syndrome. To develop a gene therapy for Down syndrome, they employed a
combination of CRISPR-Cas3 and allele-specific SNPs to correct the copy number of DYRKIA. An
allele-specific SNP located near the DYRK1A gene was identified, and a crRNA capable of recognizing
this SNP was designed. Application of CRISPR-Cas3 led to a reduction in DYRK1A expression and
subsequent improvement of the phenotype. Thus, the system has been shown to be effective in vitro,
and further investigations in vivo are planned.
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