
ABHED PRELIMINARY REPORT: 

Spinal muscular atrophy (SMA) is a devastating neuromuscular disorder characterized by loss 

of motor neurons and muscle atrophy, generally presenting in childhood. SMA is the most 

common genetic disease resulting in death in infancy, affecting approximately 1 in 6000 to 1 

in 10,000 births. SMA is caused by low levels of the survival motor neuron protein (SMN) 

due to inactivating mutations in the encoding gene SMN1. A second duplicated gene, SMN2, 

produces very little but sufficient functional protein for survival. In patients, higher copy 

numbers of SMN2 correlate inversely with disease severity, as a small percentage of SMN2 

transcripts are full-length and encode functional SMN protein. 

When starting our project, our most important goal was to develop a treatment method that 

could be a hope for all SMA patients. There are many different mutations in the SMN1 gene 

among SMA patients as well. That's why we planned our treatment project on the SMN2 

gene. Our main goal was that the SMN2 gene produced a functional and 100% full length 

SMN protein like SMN1, and we tried to understand the exon skipping mechanism associated 

with it. As a result of our literature searches and analysis on various databases, we have 

proven in theory that we can achieve this by using the Crispr-Prime editing method.  

 After transferring our Crispr plasmids to the cells we will take from the patient using a 

lentiviral vector, we have developed a safe treatment method in which we can follow the 

genome integration and quality control phase, since we will reproduce these cells in  culture 

and give them to the patient. For lentivirus production, we will use PLVX-curo, 3 lentiviral 

packaging plasmids and pMDlg / PRRE, Prsv-REV and pMD2.G plasmid systems.In order to  

achieve suitable neuronal motor cells from the fibroblast cells we will take from the patient, 

we aim to turn these cells into iPS cells under appropriate laboratory conditions after crispr 

prime editing on fibroblast cells. In both fibroblast cells and iPS cell samples, we will do the 

p24 ELISA test for showing the absence of RCL. Then we will perform western blot analysis 

and Sanger DNA sequence analysis to prove that the transferred plasmids do not precede off -

target sequences or an oncogene. Finally, after these confirmations were made, we transferred 

these stem cells to the spinal canal by viral vector injection to the patient.  

 

Figure 1: Production of transducing lentivirus. Diagram illustrating the transduction of the target cells 

using the packaging plasmids and transfer plasmid.  



 

Figure 2: Sanger sequencing workflow is seen.  

 

 

 

Figure 3: Illustration of injection to spinal canal.  

 

SOCIAL IMPACT: 

As ABHED team, we have implemented many projects in order to introduce people to Spinal 

muscular atrophy (SMA) disease and to raise awareness,  we have prepared posts containing general 

information about the disease, treatment methods and nutrition of patients, in our social media 

accounts we opened with the name @smaabhed on Instagram and Twitter. Later, we designed a 

poster and flyer that introduced the SMA disease and especially highlighted the carrier test. We 

distributed the posters we designed in Kocaeli and Istanbul districts. Our next awareness step took 

place through Help Steps. We started a donation movement for the association fighting SMA disease. 

To say an average step, approximately 3 million steps have been donated.Another awareness study 

was our article about SMA disease that we prepared for Büşra Yusufoğlu's blog. Our article was 

shared on many social platforms such as linkedin, twitter and instagram, with the aim of reaching a 

wider audience. Finally, we applied for a project to be realized jointly with the KIZILAY. Our project is 

currently in the acceptance phase. It has been verbally approved and our negotiations are still 

ongoing to support it with official documents. Our project is all starting from Istanbul in Turkey in 

places that  the KIZILAY saw suitable for rare diseases and SMA-focused stands open and people 

about SMA disease, the emergence causes, effects and course on the person's illness and to create 

social awareness in the referring community of the available treatment methods.  



 In addition, financial aid will be collected and transferred to SMADER to be used for various needs of 

patients. Our initiatives regarding this are at the stage of official approval.  

 

Figure 4: ABHED team poster design with 2 different color copies. 

   

Figure 5: ABHED team flyer design. 

 

 

 

 

 


