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Our project aims to correct the ΔF508 mutation and is based on prime editing 
(1). The pegRNAs prepared to correct DeltaF508 will be placed into Prime 
Editing All-in-One (2) plasmid vectors containing all the necessary components 
for prime editing, including Cas9n and M-MLV reverse transcriptase and 
transferred to the cells in vitro. The cells we will target in the project will be 
ionocytes that can be isolated from cystic fibrosis patients along with other 
airway epithelial cells (3). While ionocyte cells provide a very large part of both 
CFTR expression, the high efficiency of the treatment development we will 
perform here will give us an advantage. Liposomes, a non-viral and chemical 
method, will be used to transfer the sequence to ionocytes.

Figure 1. CFTR lung, airway and channel diagram with 
normal vs. cystic fibrosis. Cystic fibrosis is the most common 
rare disease in Europe, is caused by mutations in the CFTR 
gene and presents with many symptoms such as increased 
concentration of secretions, thickening at airways due to 
dysfunction of Cl- channels. 

Figure 2. Schematic representation of the process of 
prime editing (1).
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Since it is known that ionocyte cells targeted in the project alone meet 
approximately 60% of the CFTR gene expression, it is thought that providing 
wtCFTR expression in these cells can greatly improve the patient's lung 
pathology and eliminate the lethal aspect of the disease. Also, Prime Editing 
All-in-One plasmid vectors are expected to both increase the efficiency of gene 
editing and facilitate experiments. In addition, cholesterol has been shown to 
increase the stability of liposomes, which is a non-viral delivery method. For this 
reason, it is estimated that the transfer will be carried out more efficiently by 
using cholesterol-containing liposomes in the project. The effectiveness of 
applied gene editing will be tested by methods such as gene sequencing 
methods, flow cytometry, and short-circuit current (Isc) measurements.
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