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Cystic Fibrosis (CF) is an autosomal recessive inherited disorder of the CFTR gene

located on the 7th chromosome, which affects ~70,000 people, the most prominent of

which are the symptoms of multisystemic disease occurring in the respiratory system.

There are ~2000 mutations in this gene today and the most common mutation is Delta

F508 [1]. severe lung disease in people with CF; Various pulmonary complications may

occur, including pneumothorax, massive hemoptysis, and respiratory failure. The

genetic therapy we designed will not trigger the immune system, but will be stable and

specific to the lung tissue. Our treatment consists of two stages; In the first step, dense

PEG-coated polystyrene nanoparticles (PS-PEG NPs – Project A.1) model muco-inert

particles (MIPs) formulated as powder using the EEG (excipient enhanced growth)

strategy have been added to our animal model DPI (dry powder inhalers). ) to pass

through the mucosa and reach the epithelial cells[2]. In the second stage, we plan to

send the Helper-Dependent Adenoviral (HDAd) vector intratracheally, considering its

low toxicity and lung tropism [3]. A universal treatment was created by adding the

CFTR promoter and CFTR cDNA sequence to the HDAd vector we designed. We

aimed to create a double chain break (DSB) from the promoter region of the mutated

CFTR gene in the targeted cells with the CRISPR/Cpf1 enzyme contained in the HDAd

vector. We planned to integrate the CFTR cDNA sequence we sent with this chain

break into the cell genome by recombining with the sequences we received from the 20

nucleotide left and right homologous arms (LHA and RHA) of the break. In Stages 1 &

2, the method of our genetic therapy is schematically illustrated in the viral vector and

nanoparticle diagram. In animal experimentation, we think it will fill the gap between 3D

cell culture trials and human clinical trials due to lung similarity. In addition, the

submucosal glands of pigs extending along the cartilaginous airways are similar to

humans in terms of morphological, biochemical and histological features. Additionally,

pigs have been used previously in the study of respiratory tract infections and yielded

useful results. It is anticipated that this genetic treatment we have designed can reach

the tissue exposed to our target disease with in vivo applications and provide a

permanent effect.
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As seen in Stage 1, after the mucin networks are loosened in the lung mucosa

with nanoparticles, our HDAd vector carrying CFTR cDNA crosses the mucosa,

enters the bronchial epithelial cells, and goes to the cell nucleus by episomal

route, as shown in Stage 2 E.2, from the region cut by the transgene

CRISPR/Cpf1 enzyme, which we sent. and RHA sequences into the cell genome.

Cell culture experiments will be completed with HAEC organoids cultured in air-

liquid interface (ALI). With the success of the experiments in 3D cell culture, it is

planned to move to the animal experiment phase with young pigs that have 92%

similarity to the hCFTR gene. After the success of this stage, we aim to move on

to human clinical trials.
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