
Exercise: design a vector-based gene therapy for SOD1 ALS
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Amyotrophic lateral sclerosis (ALS) 73
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ALS is linked to genetic causes and SOD1 pathology
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“Aggregation - Gain of toxic function” ! degeneration of motoneurons
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SOD1 mutations and Amyotrophic Lateral Sclerosis
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Targeting human SOD1 with antisense oligonucleotides
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Antisense oligonucleotide to reduce SOD1 expression: phase III trial
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Miller T, ANAAM 2021
Miller T et al, NEJM 2020
Miller T et al, ENCALS 2022
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Gene therapy: question 3



Vector-based RNA interference against SOD1

Van Zundert et al, Neurosci Lett 2016
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Gene therapy: neuromuscular system
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Multiple cell types contribute to ALS pathogenesis 82
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Gene therapy: question 4
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Gene therapy: question 5
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Gene therapy: SOD1 ALS
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Targeting SOD1 in neurons & astrocytes to synergize therapeutic efficacy
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Gene therapy: question 6
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Targeting SOD1 in neurons & astrocytes with a single AAV vector provides 
maximized therapeutic efficacy
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Gene therapy: question 7



Targeting astrocytes in addition to neurons for SOD1 
RNAi has potent effects on the motor function
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Bicistronic vector for miR SOD1 expression in neurons and 
glia has potent neuroprotective effects on SOD1 ALS mice
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Gene therapy: question 8
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Gene therapy: question 9
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Gene therapy: question 10



CNS cell type-specific promoters limit transgene expression in peripheral tissues
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