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Cell Type
mRNA expression ratio

CFTR ABCG2 ABCC4

WT ND* 1.00 1.00

CFTR 1.00 0.35 0.81

∆F508 1.64 1.14 0.79

1. ABC transporters expression
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Cystic fibrosis (CF) patients are particularly prone to develop

bacterial infections with lung colonization by various opportunistic

bacteria including Pseudomonas aeruginosa. These infections require

the use of antibiotics, among which Ciprofloxacin (CIP).

Ciprofloxacin is subject to efflux mediated by ABC transporters in

eukaryotic cells. It has been demonstrated that Ciprofloxacin is

substrate for Abcc4 (Mrp4) in mouse macrophages [1] and for ABCG2

(BCRP), both in human and murine cells [2].

The aim of this study was to compare the expression of these two

transporters and their influence on Ciprofloxacin accumulation in

bronchial epithelial cells with no expression of CFTR (WT cells),

expression of wild-type CFTR (CFTR cells) or expression of mutated

CFTR (∆F 508 cells).

 Cells: We used human airway epithelial cell line CFBE41o- that do not express CFTR (WT) and

its stable transfectants with wild-type CFTR (CFTR) or Delta F508 CFTR (∆F508) [3].

 Real Time PCR: CFTR, ABCG2 and ABCC4 mRNA expression levels were quantified by real-

time PCR using SYBR Green detection [4]. GAPDH was used as housekeeping gene (ref) to

normalize gene expression as compared to WT cells (For CFTR, which is not detected in WT cells,

CFTR cells were used for normalization) [5].

Western Blots: CFTR, ABCG2 and ABCC4 proteins were detected in whole cell lysates,

respectively with human CFTR C-terminus (clone 24-1), BXP-53 and M4 I-10 monoclonal

antibodies ; Anti-actin polyclonal antibody was used as a control.

 CIP Accumulation: Cells were incubated with 50 μM of CIP for 4 hours, at 37°C. Gemfibrozil

(Gem, 500 μM) and Fumitremorgin C (FTC, 10 μM) were used to inhibit ABCC4 and ABCG2,

respectively. Cellular concentrations of CIP were measured by fluorimetry and expressed by

reference to the total protein content in each sample [1;6-7]. For ATP depletion experiments, cells

were preincubated for 20 minutes with 5 mM NaN3 and 60 mM 2-D-deoxyglucose before addition

of CIP (50 µM of Ciprofloxacin in the continuing presence of NaN3 and 2-D-deoxyglucose ), for 2

hours [8].

 Confocal microscopy: CFTR protein was detected in cells fixed with 0.8 % formaldehyde in

acetone and permeabilized with saponin [6] using a CFTR monoclonal antibody (clone 24-1) for

CFTR (in green). Actin was stained with rhodamine-labeled phalloidin (in red), nucleus with TO-

PRO-3 (in blue).

ABCG2 shows a lower expression at both the mRNA and protein levels

in cells expressing CFTR. This could account for the higher CIP

accumulation and for the absence of effect of ATP depletion on CIP

accumulation in these cells.

The modest effect of FTC as compared to ATP depletion on CIP

accumulation in WT and ∆F508 cells may be due to the low

concentration of inhibitor used (10 µM FTC vs 50 µM CIP).
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1.1. Real time PCR

1.2. Western Blots

* ND: Not Detected

** mRNA expression ratio >  2: overexpression; mRNA expression ratio < 

0.5: lower expression

 Confirmation of

cells phenotype

 Lower expression

of ABCG2 in CFTR

cells

 No change in

ABCC4 expression

CFTR

Actin

ABCG2

Actin

ABCC4

Actin

2. CIP accumulation 3. Localization of CFTR

WT cells CFTR cells

∆F508 cells

Localization at the 

pericellular membrane

No specific signal

Perinulear localization

 CIP accumulation is

higher in CFTR cells

than in WT and ∆F508

cells;

* CFTR, in green

Actin, in red

Nucleus, in blue
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 GEM and FTC

modestly increase CIP

accumulation in WT

cells;

 ATP depletion

markedly increases CIP

accumulation in WT

and ∆F508 cells.


