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Huntington’s disease (HD) is a hereditary, fatal neurodegenerative disorder that is most prominently characterized by death 
of striatal neurons, chorea, as well as cognitive and emotional dysfunction. The mutant Huntington’s gene (mHTT) contains 

extra ‘CAG’ codon repeats in the exon1 from which the translated huntingtin protein (HTT) gains an elongated glutamine tract 
that prevents the protein from undergoing normal post-translational modifications. In addition to its non-functional property, this 
mutant protein confers a toxic gain of function, which is responsible for the pathophysiology of the HD. Although several studies 
have shown behavioral sparing in the animal models of HD through the use of allogeneic and autologous stem-cell transplantation, 
the existence of the mutant HTT prevents long-term functional recovery. For this reason, various gene silencing techniques, such as 
RNA interference mechanisms, have been extensively studied during the past decade. However, these RNA interference strategies 
are less efficient and require multiple treatments at approximately six-month intervals. As a promising alternative approach, we 
propose that the most efficient way to treat HD may be to curb the production of the mutant HTT itself, through the use of the gene 
editing tool, the CRISPR-Cas9 system. We have constructed two CRISPR (clustered regularly interspaced short palindromic repeat)-
Cas9 (CRISPR associate protein) plasmids, among which one nicks the DNA at untranslated region upstream to the open reading 
frame (uORF), and the other nicks the DNA at exon1-intron boundary. The primary goal of this study was to apply this plasmid 
into mesenchymal stem cells (MSCs) extracted from the bone-marrow of YAC128 mice, which carries the transgene for HD. Our 
results suggested that the disruption of uORF through CRISPR-Cas9 influences the translation of mHTT negatively and, to a lesser 
extent, disrupts the exon1-intron boundary, which affects the translation of the mHTT. These findings also revealed the pattern of the 
nucleotide addition or deletion at the site of the DNA-nick in this model
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