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Freidreich Ataxia is a neurodegenerative disease that caused by deficiency 

of frataxin that is a mitochondrial protein. It seems 1:50000 person in world. 

Frataxin is a storage protein it stores Fe-S clusters in mitochondria. Frataxin 

is coding by a gene called FXN. Frataxin protein cannot produce because of 

hyperexpanded GAA trinucleotide in first intron of gene. Because of that 

hyperexpanded repeat RNA Polymerase II cannot transcribe the FXN gene. 

The resulting of Frataxin protein deficiency leads to Fe-S clusters disfunction 

in mitochondria, oxidative stress and cell death. Histone methylation causes 

to blocking RNA Polymerase II so expect the GAA hyperexpantion, histone 

methylation also prevent the gene transcription. CRISPR is a gene editing 

system that allows to delete or gene knock out the gene and it also allows fix 

the mutant gene. In this study Crispr-Cas9 system gene editing system was 

used to remove hyperexpanded repeat from mutant FXN gene and restore 

the frataxin gene transcriptional activity. As gene delivery system cationic 

lipids and adenovirus was used respectively. 
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This project aims to find a one-time treatment for FRDA that will alleviate the 

symptoms and improve the life quality of patients. The excision of the GAA 

repeat gives the opportunity for the restoration of Frataxin and alleviation of 

symptoms. 30% restoration of Frataxin has been shown to rescue the 

phenotype. (rocca) The expected excision efficiencies of this project are 

above this number and thus, should provide the treatment and improvement 

this project aims for
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Studies done by other groups show the approximate results that can be 

expected. To estimate how efficiently the GAA repeat would be excised by 

CRISPR-Cas9, studies on FRDA, Fragile X, and Myotonic Dystrophy 

disorders were looked into. Excision efficiencies higher than 30-50% were 

inferred from the studies investigated. The vectors used for the delivery of 

the CRISPR system were cationic lipids and adenoviruses. Their efficiencies 

were, likewise, derived from articles and commercial websites. The high 

effect of cell type on transfection efficiencies makes it hard to give an exact 

efficiency applicable throughout the body. High transfection and transduction 

efficiencies can be expected, although, since both cationic lipids and 

adenoviruses are renowned for their efficiency.
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