
    Spinal muscular atrophy is one of the neuromuscular genetic diseases that cause motor 

neuron loss and progressive muscle weakness which is inherited in an autosomal recessive 

pattern. The SMN1 and SMN2 genes give instructions for making the survival motor neuron 

(SMN) protein which found all through the body, with most significant levels in the spinal 

cord is highly important for the support of specialized nerve cells called motor neurons. 

Mutations in the SMN1 gene cause all types of SMA. The copy number of the SMN2 gene 

changes the severity of the disorder. 

 

Figure 1: Chromosomal location of SMN1 and SMN2[1] 

     Throughout the project, CRISPR-Cas9 and primary editing technologies are used for 

correction of the c.5C> G mutation in exon1 of the SMN1 that located on chromosome 5. 

CRISPR-Cas9 (Clustered regularly interspaced short palindromic repeats) is one of the 

approaches for genome editing which is quicker, cheaper, more precise, and more effective. 

 

Figure 2: Prime Editing Scheme [2] 

The RNP (ribonucleoprotein) which is complex of pegRNA (prime edititing guide RNA), 

Cas9 enzyme and reverse transcriptase enzyme is transferred to the cell with electroporation 

method. As it seen in the Figure 3. electroporation is a form of physical transfection, using an 

electrical pulse to build temporary pores in cell membranes through which substances such as 

nucleic acids can move through cells. 



 

Figure 3: Electroporation Method of Gene Transfer [3] 

 The RNP in the cell is examined via flow cytometry and Western blot methods. Flow 

cytometry is an innovation that quickly investigates single cells or particles as they stream 

past single or multiple lasers while suspended in a buffered salt-based arrangement. 

 

Figure 4: Flow Cytometry [4] 

     With the applications, the point mutation in exon1 is corrected and the production of 

healthy SMN protein has increased. If the stated C.5c> G mutation treatment procedure is 

accomplished successfully, it can be examined in all point mutations in SMN1 gene. 
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