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Abstract: “Antisense Oligonucleotides for Rare-Disease Therapy” 
 
In collaboration with Ionis Pharmaceuticals and Biogen, we previously developed nusinersen (Spinraza), an 
antisense oligonucleotide (ASO) that modulates alternative splicing of SMN2 exon 7, restoring normal levels of 
functional SMN protein in the context of spinal muscular atrophy (SMA). The long duration of action of CNS-
administered ASOs like Spinraza allows infrequent dosing by lumbar puncture, providing a feasible and effective 
approach to treat neurological disorders. Consequently, many ASOs are being developed against relevant targets 
in neurology and neuro-oncology, in addition to other targets in the liver and the eye. Splice-switching ASOs, in 
particular, are highly versatile, because of the pervasiveness of pre-mRNA splicing. They can be designed to 
upregulate or downregulate the expression of target genes, to change the relative levels of alternatively spliced 
isoforms, to correct defective splicing, or to bypass frame-disrupting mutations. I will describe specific applications 
of this powerful technology. 


