
Supplementary methods 

 

Cell culture 

NuLi-1 and CuFi-1 cell lines, gifted by Dr. J. Zabner, University of Iowa, were used 

between passages 13 and 17 to avoid any phenotypic drift, as established originally [1]. 

They were cultured in Petri dishes coated with human placental type IV collagen (Sigma-

Aldrich, St. Louis, MO), in bronchial epithelial cell growth medium BEGM (Lonza, 

Walkersville, MD) [2].  
 

IB3 (CF genotype ΔF508/W1282X, ATCC) and S9 (wt-CFTR genetically repaired CF 

IB3 cells, ATCC) cell lines were grown in LHC basal medium (Invitrogen, Grand Island, 

NY) supplemented with 5% FBS and 100 U/ml of penicillin-streptomycin in Petri dishes 

coated with a solution containing 10 µg/ml fibronectin (Sigma-Aldrich), 30 µg/ml type 

IV collagen (Sigma-Aldrich) and 10 µg/ml BSA.  
 

CFBE41o- airway epithelial cells [3], subsequently transduced with wt-CFTR (CFBE-wt) 

or ∆F508-CFTR (CFBE-∆F508) [4], were kindly provided by Dr. J. Hanrahan (McGill 

University). They were maintained in EMEM (Invitrogen) supplemented with 10% FBS, 

2 mM L-glutamine (Invitrogen) and 100 U/ml of penicillin-streptomycin in Petri dishes 

(for 8 days) or on permeant filters (for 2 to 4 weeks) coated with 1 mg/ml BSA 

(Invitrogen), 0.05 mg/ml bovine collagen I (Invitrogen) and 1 mg/ml human fibronectin 

(VWR, Mont-Royal, Canada).  

 

Primary human bronchial cells were isolated from CF homozygous ∆F508/∆F508 lung 

transplants and non-CF donors, while primary human nasal cells were recovered after 

polypectomy procedures from non-CF and CF patients. After dissection, polyps and 

bronchi were digested overnight, at 4°C, under gentle agitation in MEM (Invitrogen) 

supplemented with 7.5% NaHCO3 (Sigma-Aldrich), 2 mM L-glutamine, 10 mM HEPES 

(Fisher, Ottawa, Canada), 0.05 mg/ml gentamycin, 25 U/ml penicillin-streptomycin, 0.25 

µg/ml Fongizone (Invitrogen), 0.1% pronase E (Sigma-Aldrich) and 10 µg/ml DNAse 

(Sigma-Aldrich). After pronase-DNAse neutralization, the cells were gently scraped off 

the remaining tissue. After washing, the cell suspension was seeded into flasks coated 



with Purecol (Cedarlane, Burlington, Canada) and cultured in complete SAGM (LHC 

basal medium supplemented with the SAGM kit (Clonetics, Walkersville, MD) and 25 

ng/ml EGF, 100 U/ml of penicillin-streptomycin, 0.07 µg/ml phosphorylethanolamine 

(Sigma-Aldrich), 1.86 ng/ml ethanolamine (Sigma-Aldrich), 0.05 nM retinoic acid 

(Sigma-Aldrich) and stock 11, stock 4 and trace elements (kindly provided by Dr. Scott 

Randell, University of North Carolina).   

 

PCR amplification of CFTR channels (Supplementary Figure S1A) 

Total RNA from non-CF human primary nasal cells was purified with TRIzol reagent 

(Invitrogen). Five micrograms of total RNA were reverse-transcribed (RT) to cDNA with 

MMLV (Invitrogen) and oligo(dT) primers. cDNAs were amplified with Taq polymerase 

(Invitrogen) in the presence of specific primers for CFTR (5’-gactttgtccttgtggatgg-3’, 3’-

agcaatctggggcttagact-5’). The PCR products were separated on an 1% agarose gel stained 

with SYBR® Safe DNA gel stain (Invitrogen), and analyzed by Typhoon Gel Imager. 

 

Immunoblotting (Supplementary Figures S1B and S3A) 

After extraction with Ripa buffer, total proteins (30-50 µg) in 2X sample buffer were 

separated by SDS-PAGE (7.5%) and transferred onto nitrocellulose membranes [5]. After 

blocking (10% dried fat-free milk, 18 h, 4°C), membranes were incubated for 6 h at RT 

with anti-CFTR 570 or 596 antibodies (1:1,000). β-Actin protein was revealed (on the 

same blot) with a purified mouse anti-β-actin monoclonal Ab (1:1,000, Cedarlane) to 

ensure equivalent loading. Intensity of the bands was quantified by Multi Gauge 

software.  

 

Electrophysiology (Supplementary Figure S3B) 

Transepithelial ion currents through CFBE-∆F508 cell layers were studied by short-

circuit current (Isc) measurement in an Ussing chamber [6-8]. Cells were cultured at the 

air-liquid interface on filters (Costar Transwell, Corning Inc, Corning, NY) until they 

formed a polarized epithelium with high resistance (>1200 Ω•cm2). After mounting the 

filters in a heated (37°C) Ussing chamber, a basolateral-to-apical Cl- gradient was created 

by bathing the basolateral side with normal physiological solution (141 mM NaCl, 0.78 



mM NaH2PO4, 5.4 mM KCl, 1.8 mM CaCl2, 0.8 mM MgCl2, 5 mM glucose, 15 mM 

HEPES, pH 7.4) while the apical side was bathed in a low Cl- physiological solution 

(same composition as the physiologic solution, except for replacement of 116 mM NaCl 

by 116 mM NaGluconate).  
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