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Molecular targeting therapy and pathomechanism for Fukuyama muscular dystrophy and r
elated disorders

Tatsushi, Toda
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Fukuyama muscular dystrophy (FCMD) is the first human disease found to result from
ancestral insertion of a SINE-VNTR-Alu (SVA) retrotransposon into a causative gene. Here we show that abe
rrant mRNA splicin?, induced by SVA exon-trapping, underlies the molecular pathogenesis of FCMD. Introduct
ion of antisense oligonucleotides (AONs) targeting the splice acceptor, the predicted exonic splicing enha
ncer and the intronic splicing enhancer prevented pathogenic exon-trapping by SVA in cells of patients wit
h FCMD and model mice, rescuing normal fukutin mRNA expression and protein production. AON treatment also
restored fukutin functions, including O-glycosylation of a-DG and laminin binding by a-DG. Thus, we have d
iscovered in human disease a role for SVA-mediated exon-trapping and demonstrated the promise of splicing
modulation therapy as the first radical clinical treatment for FCMD and other SVA-mediated diseases.
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