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About the work 

 

Machado–Joseph disease or spinocerebellar ataxia type 3 (MJD/SCA3) is a fatal, autosomal dominant 
disorder caused by a cytosine-adenine-guanine expansion in the coding region of the MJD1 gene. RNA 
interference has potential as a therapeutic approach for MJD but raises the issue of the role of wild-type 
ataxin-3 (WT ATX3) in MJD and of whether the expression of the wild-type protein must be maintained. 
Taking advantage of the presence of a single nucleotide polymorphism in linkage disequilibrium with the 

http://www.ncbi.nlm.nih.gov/pubmed/20308049
http://www.ncbi.nlm.nih.gov/pubmed/20308049


disease-causing CAG expansion, a siRNA specifically targeting the mutant allele has been developed. 
Allele-specific silencing of ataxin-3 using lentiviral vectors (LVs) significantly decreased the severity of 
the neuropathological abnormalities in a rat model of MJD. This approach is particularly attractive 
because the WT ATX3 allele is not targeted and consequently its normal functions are unaffected. 
However, this therapy would benefit ~70% of MJD patients at best. Whether a silencing not 
discriminating between wild-type and mutant alleles would be of benefit remained to be determined. 
Here, we report an investigation of the contribution of WT ATX3 to MJD.  
To address this issue, we constructed LVs allowing either the overexpression of wild-type human ataxin-
3 or the silencing of endogenous ataxin-3 and studied their effects in a rat model of MJD. We showed 
that (i) overexpression of WT ATX3 did not protect against MJD pathology, (ii) knockdown of WT ATX3 
did not aggravate MJD pathology and that (iii) non-allele-specific silencing of ataxin-3 strongly reduced 
neuropathology in a rat model of MJD. The absence of a role for WT ATX3 in this experimental paradigm 
justified the investigation of a global silencing of mutant and WT ATX3, which led to robust reduction of 
neurodegeneration. Our findings indicate that therapeutic strategies involving non-allele-specific 
silencing to treat MJD patients may be safe and effective.  
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