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New Treatment Strategy for SMA: In tron-retention of the SMN2 gene
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Spinal muscular atrophy (SMA) is a motor neuron disease caused by SMN1 gene
abnormality. We planned to develop a new treatment strategy for SMA in this project. To produce a
higher amount of full-length SMN2 protein in SMA fibroblasts, we designed experiments in which SMN2
intron 7-retention should be induced by antisense oligonucleotide agents (AO). However, when SMA
fibroblasts were transfected with AOs targeting the splice sites of SMNN2 intron 7, unexpected
results were obtained; retention of intron 7 was hardly introduced, but exon 7 was rather
incorporated into SMN2 mRNA. Our study revealed that AO, which targeted the splice sites of intron
7, might induce SMN2 exon 7 inclusion, suggesting that our AOs might have splicing-enhancing
function. We also did experiments with Nusinesrsen-like AO (Nusi). High dose of Nusi produced a new
transcript with a cryptic exon in SMN2 intron 6, suggesting the possibility of Nusinersen®s
off-target effect.
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