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ANALISIS EKSPRESI PROTEIN CFTR PADA MUTASI MISSENSE 

c.965T>C (p.Val322Ala atau V322A) 

 

Ariestya Indah Permata Sari 

 

 

ABSTRAK 

 

Latar Belakang: Cystic fibrosis (CF) atau fibrosis kistik adalah penyakit genetik 

autosomal resesif langka yang paling sering dijumpai pada populasi Kaukasia. CF 

dilatarbelakangi oleh mutasi gen Cystic Fibrosis Transmembrane conductance 

Regulator (CFTR). Mutasi missense adalah mutasi yang terbanyak ditemukan. Mutasi 

missense c.965T>C (p.Val322Ala atau V322A) merupakan mutasi yang belum 

diketahui efeknya terhadap protein CFTR. Penelusuran prediksi protein dengan software 

Polyphen-2 dan SWISS Model menunjukkan hasil yang berbeda sehingga analisis 

ekspresi protein CFTR V322A penting dilakukan untuk melihat efek substitusi asam 

amino tersebut. 

Metode: Penelitian eksperimental menggunakan plasmid CFTR wild type yang 

dimutagenesis untuk mendapatkan mutasi V322A dan ditransformasi ke bakteri E. coli 

DH5α untuk mendapatkan plasmid dalam jumlah besar. Plasmid ditransfeksi ke dua 

macam galur sel: sel HeLa dan sel HEK293 agar dapat mengekspresikan protein. 

Analisis ekspresi protein CFTR dilakukan melalui tiga pendekatan: maturasi, 

identifikasi lokasi, dan tes aktivitas kanal CFTR. Studi maturasi protein dilakukan 

dengan Western blot sedangkan analisis lokalisasi protein dilakukan dengan 

imunofluoresen yang diamati dengan mikroskop konfokal.  

Hasil: Analisis maturasi protein CFTR pada mutasi V322A menunjukkan derajat 

glikosilasi yang normal seperti pada protein CFTR wild type. Penciteraan fluoresen dari 

CFTR V322A menunjukkan lokalisasi protein yang normal di membran sel. Tes 

aktivitas kanal CFTR V322A yang belum selesai diperkirakan normal. 

Kesimpulan: Protein CFTR dari mutasi c.965T>C (p.Val322Ala atau V322A) 

merupakan protein yang matur dan berlokasi di membran sel sehingga mutasi tersebut 

dapat dipertimbangkan sebagai variasi normal dari CFTR. 

 

 

Kata Kunci: Cystic fibrosis; gen CFTR; kanal CFTR 
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ANALYSIS OF CFTR PROTEIN EXPRESSION IN A MISSENSE MUTATION 

c.965T>C (p.Val322Ala or V322A) 

 

Ariestya Indah Permata Sari 

 

 

ABSTRACT 

 

Background: Cystic fibrosis (CF) is the most frequent rare autosomal recessive genetic 

disease in Caucasian population due to mutations in the Cystic Fibrosis Transmembrane 

conductance Regulator (CFTR) gene. Among these mutations, missense mutations are 

the most common. The c.965T>C (p.Val322Ala or V322A) missense mutation has an 

unknown effect to CFTR protein. Protein prediction using Polyphen-2 and SWISS 

Model showed a discrepancy to each other, thus, analysis of V322A CFTR protein 

expression is crucial to study the amino acid substitution effect. 

Methods: An experimental study used wild type CFTR plasmid which was mutated to 

obtain V322A mutation and then transformed into E. coli DH5α to yield a large amount 

of plasmid. Plasmid was transfect into two cell lines: HeLa cells and HEK293 cells in 

order to express protein. Study of CFTR protein expression was conducted in three 

approaches: maturation, location identification, and CFTR channel activity test. Protein 

maturation analysis was performed by Western blot while localization analysis was 

conducted by immunofluorescense which was seen under confocal microscope.  

Results: Study of CFTR protein maturation in V322A mutation showed normal 

glycosylation degree which is similar to the wild type. Immunofluorescence study 

revealed that V322A CFTR is normally localized on the cell membrane. CFTR channel 

activity test for V322A which is not yet accomplished is supposed to be normal as well. 

Conclusion: CFTR protein of c.965T>C (p.Val322Ala or V322A) mutation is mature 

and located on the cell membrane, thus this mutation might be considered as normal 

variant of CFTR. 
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