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                                                                    RARE APPROACH TO SMA   

 

1. What is SMA?           

      Spinal muscular atrophy, one of the biggest causes of infant mortality, primarily affects motor neurons, skeleton and 

heart muscle. Deletions or mutations in SMN1 cause of this disease. While the SMN1 gene regulates the health and 

function of motor neurons, the SMN2 gene plays an important role in combining snRNPs and cellular pre-mRNAs. Even 

though the disease has been defined genetically, the underlying mechanisms are not fully understood. Tissues, in which 

the disease is severe in SMA, suggest that one of the underlying mechanisms is mitochondrial biogenesis and 

mitochondrial stress. These tissues require excessive energy. Studies related to the impairment of mitochondrial 

dysfunction in SMA show that oxidative stress increases and neuronal cell death occurs faster. 

 

2. What are the advantages of the delivery of SMN2 gene with lentiviral method ? 

      Since lentiviral viruses are specialized diploid retroviruses that can disinfect non-dividing cells, they do not trigger 

the immune system and allow high level gene expression. Also, lentiviral vectors do not increase tumor incidence. They 

provide high efficiency during transfer and are easy to transform. They negatively affect immunity at a minimum level, 

compared to the other viruses, RNAs of lentiviruses can reproduce without being integrated to genome. They can also 

infect non-dividing cells and they can also lyse the cells they infect. Therefore, they provide a great advantage in terms 

of gene therapy. In this project, lentivirus carrying SMN2 gene will be given to the spinal cord motor neuron ,which is 

the target tissue, by intravenous method. 
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3. Mitochondrial Disfunction in SMA, CRISPR Cas9 MFN2 editing 

 

   In patient with SMA, mitochondrial dysfunction, mitochondrial DNA depletion, oxidative stress and risky 

mitochondrial membrane potential in SMA and various neurodegenerative diseases have been proven by studies. As a 

result of mitochondrial dysfunction, damage to motor neurons increases and neuron loss occurs very quickly. It has been 

determined that MFN2, a mitochondrial fusion gene, plays a key role in mitochondrial DNA depletion, prevention of 

ROS formation and ER stress. Some studies demonstrate that MFN2 is used in measuring the quality of mitochondria. It 

has been shown that up-regulation of MFN2 in ALS, which is a neurodegenerative disease such as SMA, increases the 

survival of motor neurons. In this project, it is aimed to prevent the death of motor neurons by ensuring the up-regulation 

of the MFN2 gene with the CRISPR system, cleaning the mitochondria and ER damaged due to stress, and preventing 

other problems that may occur in muscles and neurons due to mitochondrial DNA depletion.  

 

4. iPSCs and Cell Lines 

     Induced pluripotent stem cells are a stem cell derivative that can be adapted to desired cells. Desired cell lines can be 

obtained with the help of viruses and plasmids without causing ethical problems. Compatibility with the patient's cells, 

which is one of the most important steps in gene therapy, can be successfully achieved with the help of IPSCs. In this 

study, cells obtained from human blood will be transformed into IPSCs with the help of episomal plasmids. Thus, 

immunity caused by viruses will be prevented. Motor neurons and skeletal muscle cells to be formed from IPSCs will be 

the cell line that will give the most accurate results for this study. 

 


