CFTR Localization and Confocal Microscopy

Immunofluorescence

J774 cells were plated at a density of 300,000 cells on 25 mm coverslips. The next day, cell were washed in PBS, then cooled in HEPES/DMEM on ice. Opsonized beads (Spherotech) were added and allowed to sediment for 30 min on ice. Phagocytosis was initiated by warming cells to 37ºC and continued for 45 min. Phagocytosis was stopped by transferring coverslips to ice-cold PBS, washing five times with PBS to remove any remaining external beads, and fixation for 20 min in 3% paraformaldehyde/PBS. Cells were blocked and permeabilized in 0.25% fish skin gelatin (Sigma)/0.01% saponin(Calbiochem)/PBS for 30 min. CFTR was stained with the rabbit polyclonal NBD-R antibody for 1 hr; coverslips were washed, then incubated with goat antirabbit-AlexaFluor488 (Molecular Probes) for 1 hr, washed again, and mounted in 4% n-propyl gallate/25mM Tris, pH 8.5/75% glycerol.
Phagocytosis and CFTR localization were imaged with a Leica SP2 AOBS inverted confocal microscope using a 488 nm argon laser, a 63X glycerol objective lens (NA=1.35), and an emission bandwidth of 500-535 nm. Images were acquired with LCS software and images were processed with ImageJ and MetaMorph. 
Localization to Lysosomes

J774 cells were cultured as above and transfected with CFTR-EGFP using Lipofectamine2000 (Invitrogen). Cells were washed three times in PBS, then equilibrated in HEPES/DMEM for 20 min at 37ºC. Lysosomes were labeled by incubating macrophages with 1 mg/ml lysine-fixable dextran-TexasRed (MW 10,000) for 1 hr at 37ºC, rinsed three times with medium to remove noninternalized dextran, and incubating for a further 2 hrs in dextran-free medium. Cells were washed with three times with PBS, then fixed and mounted as described above.
J774 Macrophage Bacteriocidal Activity Against Pseudomonas aeruginosa
Pseudomonas aeruginosa 27853 cells were grown in tryptic soy broth for 14 hr at 37ºC and the bacteria concentration was determined by serial dilution and counting colony forming units. J774 macrophages were equilibrated in 10% FBS/HEPES/DMEM for 15 min and subsequently infected with Ps. aeruginosa at an MOI of 20 for 1 hr at 37ºC. Cells were washed extensively with PBS and incubated in bacteria-free growth medium again for 0, 1, 2, and 4 hours. After washing, macrophages were lysed in 1% Triton X100/PBS for 2 min at RT. Lysates were centrifuged at 1000g for 10 min at 4ºC and from the supernatant, bacteria were pelleted by centrifugation at 10,000g for 10 min. Bacteria pellets were resuspended in 20 l of TBS and kept on ice. 
Bacteria viability was determined with the LIVE/DEAD BacLight Bacterial Viability kit (Molecular Probes) according to the manufacturers specifications. Briefly, 20 l of resuspended bacteria were added to an assay mixture containing 1.5 l SYTO 9 (5 M final), 1.5 l propidium iodide (30 M final), 10 l resuspended microsphere standard, and 967 l ddH2O. The assay mixture was incubated for 15 min in the dark @ RT, then samples were promptly read on a BD Biosciences LSR II flow cytometer. Samples were illuminated with a 488 nm Sapphire OPSL and fluorescence was detected through 530/30 and 505 LP filters for SYTO 9 and 695/40 and 635 LP filters for propidium iodide. Data for side scattering, forward scattering, and fluorescence were acquired and analyzed with FACSDiVa software. Fluorescence data are shown in density dot blots (Fig. 2c) with viable and nonviable bacteria gated into regions a and d, respectively. Event numbers in each region were tabulated and plotted against SYTO 9 and propidium iodide fluorescence (Fig. 2d).

Isolation of Murine Alveolar Macrophages

Wild-type or CFTR knock-out mice were sacrificed by CO2 asphyxiation and the upper thoracic cavity was partially dissected. The trachea was surgically exposed and cannulated with a blunt 22-gauge needle. Each mouse was lavaged four times with ice-cold sterile PBS and the return fluid was combined. Cells were pelleted @ 500g x 10 min @ 4ºC, resuspended in 10% FBS/DMEM, and counted with a hemacytometer. Macrophages were plated onto sterile 25-mm coverslips at the desired concentration and assayed the next day.
Microscopy of Alveolar Macrophages and Pseudomonas aeruginosa 27853/PLL-EGFP

Ps. aeruginosa strain 27853 expressing EGFP (PAEGFP) were cultured for 14 hr in tryptic soy broth with 50 mg/ml gentamicin and 0.5 mM IPTG. The bacteria concentration was determined as described above. Alveolar macrophages were infected at an MOI of 10 for 30 min at 37ºC. Coverslips were washed five times with PBS, then mounted onto an Olympus IX81 inverted microscope with a heating stage maintained at 37ºC. Bacteria were illuminated with a 100-watt mercury-arc lamp and visualized with a 60X numerical aperture 1.45 objective lens and 480/40 excitation and 535/30 emission filters. Fluorescence and differential interference contrast images were collected on a Retiga EXi chilled charged coupled device (QImaging) every 30 minutes overnight with automatic exposure time under control of METAMORPH software (Universal Imaging).
Neutrophil Recruitment via Thioglycollate-Induced Peritonitis
Wild-type or CFTR knock-out mice were injected i.p. with sterile 3% thioglycollate medium (1 ml; Sigma); 18 hr post-injection, mice were sacrificed by CO2 inhalation. A midline incision was made over the abdominal cavity and the skin layers separated by hand. Sterile PBS (3 ml) was injected into the peritoneum through the muscle layer with a 23-gauge needle and the abdominal cavity was gently massaged for ~1 min. The abdominal cavity was opened and the lavage fluid was removed with an 18-gauge cannula and 3 ml syringe. 

Cells were pelleted by centrifugation @ 500g for 10 min @ 4ºC, then resuspended in 25 mM HEPES, pH 7.4/DMEM/FBS. The cell suspension was transferred to 10-cm culture dishes and macrophages were allowed to adhere for 1 hr @ 37ºC. Suspended neutrophils were recovered, counted with a hemacytometer, and suspended in medium at the desired concentration.

Neutrophil Bacteriocidal Activity Against Ps. aeruginosa 
Ps aeruginosa 27853 was cultured as described above. Neutrophils from both wild-type and CFTR knock-out mice were assayed on the same day they were harvested. In each sample, 1 x 106 neutrophils were infected with bacteria at an MOI of 20 for 1 hr at 37ºC. Samples were centrifuged at 500g for 10 min at 4ºC, supernatant aspirated, and pellets were resuspended in FBS/HEPES/DMEM. Noninternalized bacteria were killed by adding 100 g/ml gentamicin to the medium and incubating for 1 hr at 37ºC. Samples were centrifuged, and the pellets resuspended in medium with 10 g/ml gentamicin. Neutrophil bacteriocidal activity continued at 37ºC over several time points (0, 1, 2, and 4 hrs). At each time point, neutrophils were centrifuged at 500g for 5 min and the cell pellet was resuspended 1% Triton X 100/PBS. Cells were lysed for two minutes at RT and 50, 100, and 500 l aliquots of lysate were spread onto Pseudomonas isolation agar plates. Surviving bacteria were grown for 16 hr and subsequently the number of colony forming units was tabulated. 
