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Genetic therapies for the neuromuscular disorders

Jin-Hong Shin

Department of Neurology, Pusan National University Yangsan Hospital, Yangsan, Korea

It has long been a challenge to manipulate the gene to cure the diseases since the advent of molecular biology. Many trials of gene
therapy have been discouraged before several strategies have finally reached clinical approval. Exon skipping restores reading frame
by concealing an out-of-frame exon in the process of splicing. Skipping of dystrophin exon 51, utilizing anti-sense oligonucleotide
has been approved in the US. In patients with spinal muscular atrophy, nusinersen increases the production of functional SMN2
genes with exon 7. Two kinds of anti-sense oligonucleotides have been approved for familial amyloid neuropathy, utilizing cleav-
age-based destruction of transthyretin mRNA. Gene replacement is a most classic way of gene therapy, and an intuitive way to cure
a recessive genetic disorders with defective gene. Using recombinant adeno-associated virus as the vector, gene replacement thera-
pies entered clinical stage. SMN1 gene delivery for spinal muscular atrophy has been approved in US. One time injection of the virus
leads to life-long expression of the transgene. Research of virus-mediated gene therapy is expanding to the treatments for systemic
muscle diseases. Small molecule drugs are reclaiming their position in gene modulation. Ataluren promote readthrough of nonsense
mutation. It is approved for nonsense-mediated Duchenne muscular dystrophy in European countries, and expanding its indication.
Repurposing of existing drugs is an extreme where classic chemistry meets gene medicine. Research of genetic therapy is accelerat-
ing as several products finally enters clinical stage. The techniques and experiences in these early products are propagating to the de-

velopment of therapies for other diseases.
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Table 1. Dystrophin deletions amenable to most advanced exon skipping techniques

Deleted dystrophin exons

exon 51 skip-amenable

3-50, 4-50, 5-50, 6-50, 9-50, 10-50, 11-50, 13-50, 14-50, 15-50, 16-50, 17-50, 19-50, 21-50,

23-50, 24-50, 25-50, 26-50, 27-50, 28-50, 29-50, 30-50, 31-50, 32-50, 33-50, 34-50, 35-50,
36-50, 37-50, 38-50, 39-50, 40-50, 41-50, 42-50, 43-50, 45-50, 47-50, 48-50, 49-50, 50, 52,
52-58, 52-61, 52-63, 52-64, 52-66, 52-76, 52-77

exon 53 skip-amenable

3-52,4-52, 5-52, 6-52, 9-52, 10-52, 11-52, 13-52, 14-52, 15-52, 16-52, 17-52, 19-52, 21-52,

23-52, 24-52, 25-52, 26-52, 27-52, 28-52, 29-52, 30-52, 31-52, 32-52, 33-52, 34-52, 35-52,
36-52, 37-52, 38-52, 39-52, 40-52, 41-52, 42-52, 43-52, 45-52, 47-52, 48-52, 49-52, 50-52, 52,
54-58, 54-61, 54-63, 54-64, 54-66, 54-76, 54-77

exon 45 skip-amenable

7-44,12-44, 18-44, 44, 46, 46-47, 46-48, 46-49, 46-51, 46-53, 46-55, 46-57, 46-59, 46-60,
46-67, 46-69, 46-75, 46-78
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