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Spinal Muscular Atrophy (SMA)

Autosomal recessive disease of children and infants
A disease of lower motor neuron degeneration

Second leading genetic cause of infant mortality
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SMA is a disease of low levels of Survival Motor Neuron (SMN)
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Hallmarks of disease

Low levels of SMN bodies (Gems) in nucleus of SMA fibroblasts
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Why do SMA patients have low levels of SMN?



Two SMN Genes as inverted repeats on 5q11-913
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What causes skipping of SMN2 exon 7 ?

Weak 5’ ss 1s also a problem
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ISS-N1: A novel intronic splicing silencer:
deletion of ISS-N1 corrects splicing
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Effect of ISS-N1-targeting ASOs on SMN2 splicing in
SMA Type | patient cells (GM cells)
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Antisense Masking of an hnRNP A1/A2
Intronic Splicing Silencer

Corrects SMN2 Splicing in Transgenic Mice
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5’ splice site
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In vivo experiments on ISS-N1 as a target

Oligonucleotide-Mediated Survival of Motor Neuron Protein
Expression in CNS Improves Phenotype in a Mouse Model of
Spinal Muscular Atrophy
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In vivo experiments on ISS-N1 as a target
ICV delivery of antisense oligonucleotides
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In vivo experiments on ISS-N1 as a target

Antisense correction ot SMIN2 splicing
in the CNS rescues necrosis in a type
ITII SMA mouse model
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In vivo experiments on ISS-N1 as a target
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How short an oligo can be for
splicing correction?



Shortest ASO to correct splicing in a patient cell line
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Off-target effect of an ASO is the matter of size
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The 8-mer ASO restores high levels of SMN
and other proteins in SMA patient cells
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The stimulatory effect of a single low dose
of the 8-mer ASO lasts for five days
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The 8-mer ASO triggers subcellular reorganization
characteristic of the healthy cells

SMN ZPR1 Dligo Merge

W
| e
AT
EEEC

Singh NN et al., RNA Biology, 2009 July 14; 6 (3)




Acknowledgments

Iowa State University

Natalia Singh, Ph.D.

Maria Shishimorova, Ph.D.
Dhruva Bhattachrya, Ph.D.
Meirong Zhou, Ph.D.
Joonbae Seo

Katrin Hollinger

Eric Ottesen

Mariah Lawler

Daya Upreti

UMASS MED School

LuCheng Cao, Ph.D.
Elliot Androphy, M.D.
Junning Wang, Ph.D.
Yan Wang, M.S.

COLLABORATORS/CONSULTANTS

Dr. Robin Reed (Harvard Medical School)

Dr. Ryszard Kole (North Carolina)

Dr. Tariq Rana (Burnham Institute for Biomedical Research)
Dr. Stefan Stamm (University of Kentucky)

Dr. Kum Kum Khanna (Australia)

Dr. Shuowei Cai (Dartmouth)

CURRENT SUPPORT

NIH/NINDS
PECASE
Salsbury Endowment, ISU

PAST SUPPORT

American Parkinson’s Disease association
Families of SMA, USA

Muscular Dystrophy Association, USA
Iowa Center for Advanced Neurotoxicology



