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Research Project: 
 

Development of a PRIME editing therapy for Ataxia-8 due to the c.121 A to T point mutation 
 

Principal researchers: Prof Jacques Tremblay, Department of Molecular Medicine, Faculty of 
Medicine, Laval University (Canada) 

 
Scientific Summary 
Spastic ataxia-8 with hypo-myelinating leukodystrophy is an autosomal recessive progressive 
neurodegenerative disorder, which has been described by Chelban et al. in 2017. It is characterized by 
onset of primarily motor dysfunction within the first year of life. The patients initially have hypotonia and 
later develop ataxia, spasticity, and a pyramidal syndrome with weakness and loss of ambulation. Other 
symptoms include dystonia, dysarthria, and abnormal eye movements. Imaging of the brain shows 
cerebellar atrophy and hypo-myelinating leukodystrophy. In a subsequent publication in 2019, Chelban 
et al. described various point mutations in the NKX6-2 gene in eight families.  This project will focus, as 
an example, on the correction by the PRIME editing technique of the c.121 A > T mutation. However, the 
other point mutations may also be eventually corrected by a similar PRIME editing approach. 
 
This project will permit to verify whether it is possible to induce or correct a point mutation (c.121 A > T) 
detected in some Ataxia-8 patients. The researchers will identify the prime extended guide RNA 
(pegRNA) and single guide RNA (sgRNA) required to insert or correct this mutation with the prime 
editor enzyme PE2 or the PE3 method. The results with the c.121 A > T mutation will open the 
possibility of doing pre-clinical tests in a mouse model containing this specific mutation. The project will 
also provide evidence that the PRIME editing technology may also be used to correct the mutations 
responsible for many other hereditary diseases. 
 
 
Lay Summary 
Spastic ataxia 8 (SPAX8) is a rare type of ataxia, which leads to stiffness and problems with 
coordination, and is caused by mutations in a gene called NKX6-2. There is currently no treatment for 
SPAX8, or way to reliably measure its progression. 
 
In their project, Dr Tremblay and colleagues will test a method of gene therapy called gene editing to 
see whether this can be used to treat mutations in the NKX6-2 gene. DNA is made up of four different 
molecules called nucleotides, which come in pairs. In SPAX8, there is a mutation which means that 
one of the pairs of nucleotides in the NKX6-2 gene is incorrect. 
 
The Tremblay group will use a gene editing technique called PRIME editing, where it is possible to 
change any pair of nucleotides into any other nucleotide pair. They will use this technology in cells with 
a mutation in the NKX6-2 gene to change the incorrect nucleotide pair, and therefore correct 
the mutation. If successful, the researchers hope to test this gene therapy on animal models of SPAX8 
in the future. This technique is being studied for many conditions and offers hope for the future of gene 
therapy. 
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