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Spinal muscular atrophy (SMA) is caused by loss of the Survival Motor Neuron
1 (SMNT) gene, resulting in reduced SMN protein. Humans possess the additional
SMNZ2 gene (or genes) that does produce low level of full-length SMN, but cannot
adequately compensate for loss of SMN71 due to aberrant splicing. The majority of
SMN?2 gene transcripts lack exon 7 and the resultant SMNA7 mRNA is translated into
an unstable and nonfunctional protein. Splice intervention therapies to promote exon 7
retention and increase amounts of full-length SMN2 transcript offer great potential as a
treatment for SMA patients. Several splice silencing motifs in SMN2 have been
identified as potential targets for antisense oligonucleotide mediated splice modification.
A strong splice silencer, (ISS-N1) is located downstream of exon 7 in SMNZ2 intron 7.
Antisense oligonucleotides targeting this motif (PMO-10-29) promoted SMN2 exon 7
retention in the mature SMN2 transcripts, with increased SMN expression detected in
SMA fibroblasts. We systematically optimised the coordinate of AO (-10-34) that
promote exon 7 retention in SMA fibroblast cultures.

We wish to confirm efficiency of this phosphorodiamidate morpholino oligomer
(PMO) in mice model of SMA. Single injection of PMO(-10-34) or control were
intracerebroventricularly injected into SMA mice and SMA carrier mice. Single ICV
injection of PMO (-10-34) can effectively enhanced expression of FL-SMN in SMA
carrier mice. Furthermore, the PMO (-10-34) gives the longest survival reported to date

after a single dosing by ICV.
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