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Study population 

Individuals underwent venipuncture and/or bronchoalveolar lavage (BAL) using a 

fiberoptic bronchoscope (E1). This was performed using a protocol approved by Beaumont 

Hospital Ethics Committee. BAL fluid was filtered through three layers of gauze and 

centrifuged at 300 x g for 10 min. The supernatant was aliquoted and stored at -80°C for 

further evaluation. The cell pellet was resuspended in 1ml RPMI containing 10% FCS (Life 

Technologies, Paisley, U.K.). Cells were counted in a hemocytometer, and cytospin slides 

were prepared for cytology. As the volume of BAL fluid recovered in different disease states 

may vary, we standardized this by quantifying the volume of ELF recovered by lavage using 

the urea dilution method (Sigma, Dublin, Ireland.) (E2).  

  

Promoter analysis 

THP-1 cells (1 x 106) were transiently transfected using liposomal mediated DNA 

transfer (Transfast Transfection reagent, Promega, Southampton, U.K.) in a 1:1 ratio 

according to the manufacturer’s instructions using 1µg of IL-18 5'UTR luciferase plasmid. 

Uniform transfection efficiencies were achieved by initially optimising transfection 

conditions using a constitutive luciferase expression vector, pGL3 control (Promega). 

Transfections were incubated at 1 h at 37°C. Cells were then supplemented with additional 

growth medium (5ml/well) for 24 h at 37°C before being left untreated or stimulated with 

Tuberculin PPD (5TU, Statens Serum Institut, Denmark) BeSO4 (100µM, Sigma-Aldrich), 

LPS (10µg/ml, Pseudomonas aeruginosa, Sigma), 10µl sarcoid or recovered patient ELF. 

Twenty-four hours post stimulation the cells were washed with PBS and lysed in reporter 

lysis buffer (Promega) (100µl/well) and protein concentrations were determined. Luciferase 

activity in cell lysates was measured using a Wallac Victor2 1420 Multilabel counter (Turku, 
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Finland) using the Promega luciferase assay system according to the manufacturer's 

instructions. Reporter gene expression was expressed as light units/µg of total protein.   

 

IL-18 mRNA Analysis 

Total RNA was extracted from 1x 106 THP-1 cells that had been left untreated or 

stimulated with Tuberculin PPD (5TU), BeSO4 (100µM), LPS (10µg/ml), 10µl sarcoid or 

recovered patient ELF using TRI reagent (Sigma) according to the manufacturer’s 

instructions. IL-18 transcripts were quantified by initially reverse transcribing total RNA 

(1µg) using the first strand cDNA synthesis kit (Roche Biochemicals, Lewes, East Sussex, 

U.K.) according to the manufacturer's instructions. 2.5µl of each cDNA was amplified using 

1.25U Taq DNA polymerase, 10 x PCR buffer, 0.05% DMSO, 2mM MgCl2 and 10mM 

dNTPs (Promega) in a 20µl volume containing 100pmol each of the following primers 5'-

TGGCTGCTGAACCAGTAGAA-3' (sense) and 5'-ATAGAGGCCGATTTCCTTGG-3' 

(antisense) for IL-18; 5'-AAC TCT GGT AAA GTG GAT 3' (sense) and 5' TAC TCA GCG 

CCA CCA GCA TGC-3' (antisense) for GAPDH. Thermocycling conditions for IL-18 cDNA 

were 95°C for 4 min, 30 cycles of 95°C for 1 min, 53°C for 1 min, and 72°C for 1 min. 

Twenty five cycles were used to amplify the more abundant GAPDH cDNA. A final 

extension of 72°C for 10 min completed the PCR. Semiquantitative PCR generated products 

of 195bp and 211bp for IL-18 and GAPDH respectively. PCR amplicons were run on 1.5% 

Tris borate-EDTA agarose gels containing 0.5µg/ml ethidium bromide (Sigma). IL-18 PCR 

products were analyzed in a semi-quantitative manner by densitometry using the GeneGenius 

Gel Documentation and Analysis System (Cambridge, UK) and Syngene GeneSnap and 

GeneTools software.   

 

IL-18 protein production 
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IL-18 was measured in supernatants of THP-1 cells  (1x106/well) that had been left 

untreated or stimulated with various agonists by enzyme-linked immunosorbant assays (R&D 

Systems, Abingdon, U.K). Briefly ELISA plates were coated with anti-human IL-18 antibody 

(2 µg/ml in Voller’s buffer) and incubated at 4 oC overnight.  Following aspiration of 

antibody and washing with PBS /0.1 % Tween, wells were blocked with PBS/1% BSA (300µl 

per well) for 2h at RT.  THP-1 cell supernatants or known concentrations of recombinant 

human IL-18 (100µl) were added to the plate and incubated at RT for 2h, following a further 

wash step.  Next biotinylated anti-human IL-18 antibody (200 ng/ml) was added to each well 

and incubated at RT for 2h following a wash step.  Streptavidin HRP (Zymed, San Francisco, 

California, U.S.A., 1/2,500 dilution, 100 µl per well) was added at RT for 20min.  ABTS 

substrate (Zymed, 100 µl per well) was added for 60min and absorbances were read at 

405nm.  IL-18 concentrations (pg/ml) were then determined from a standard curve of known 

concentrations (Prism 3.03). 

 

Limulus Amebocyte Lysate Endotoxin Analysis 

LPS activity was measured in duplicate in serial 1:8 dilutions of each BAL sample 

made with pyrogen-free water using a quantitative chromogenic LAL assay (QCL-1000 

Cambrex, Wokingham, U.K.).  Gram-negative bacterial endotoxin catalyzes the activation of 

a proenzyme in the LAL – where the rate of activation is determined by the concentration of 

endotoxin present.  Activated enzyme then cleaves a colorless substrate which results in the 

formation of a product that is measured photometrically at 405nm.  Diluted BAL samples 

(50µl) were added to LAL (50µl) and incubated at 37°C for 10 min.  Chromogenic substrate 

(100µl) was then added and incubated at 37°C for 6 min.  Following the addition of stop 

reagent (100µl), the samples were measured for the presence of endotoxin at 405nm.  

Endotoxin Units/ml were quantified as determined using linear regression.   
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Detection and Genotyping of the -607C/A Polymorphism 

DNA was extracted from peripheral blood leukocytes using the Wizard Genomic 

DNA Purification Kit (Promega). Allele-specific PCR was used to genotype the –607A/C 

polymorphism. 1µl of genomic DNA was amplified using 1.25U Taq DNA polymerase, 10 x 

PCR buffer, 0.05% DMSO, 2mM MgCl2 and 10mM dNTPs (Promega, Southampton, UK) in 

a 20µl volume containing 100pmol each of the following primers: two sequence specific 

primers (5’-GTT GCA GAA AGT GTA AAA ATT ATT AC-3’ or 5’-GTT GCA GAA AGT 

GTA AAA ATT ATT AA-3’), and a common reverse primer (5’-TAA CCT CAT TCA GGA 

CTT CC-3’). An allele specific PCR product of 196bp was produced. A control forward 

primer (5’-CTT TGC TAT CAT TCC AGG AA –3’) was used to amplify a 301bp fragment 

covering the mutation region as an internal positive control.  Thermocycling conditions were 

94°C for 2 min, 7 cycles of 94°C for 20 sec, 64°C for 40 sec, and 72°C for 40 sec, this was 

followed by 25 cycles of 94°C for 20 sec, 57°C for 40 sec, and 72°C for 40 sec. PCR 

amplicons were run on 2% Tris borate-EDTA agarose gels containing 0.5µg/ml ethidium 

bromide (Sigma). The image was visualized using GeneGenius software and the GeneGenius 

Gel Documentation System (Syngene). 

 

Bacterial species-specific PCR 

DNA was extracted from 1 ml volumes of patient and normal BAL using phenol 

chloroform extraction and ethanol precipitation. DNA extracted from all samples were 

initially analyzed by PCR using universal primers to amplify a 370bp region of the conserved 

16s ribosomal RNA gene common to all bacteria. 1µl of DNA was amplified using 1.25U Taq 

DNA polymerase, 10 x PCR buffer, 2.5µM MgCl2 and 10mM dNTPs (Promega) in a 20µl 

volume containing 100pmol each of the following primers 5’-AAC TGG AGG AAG GTG 



 5

GGG AT-3’ (Sense) and 5’-AGG AGG TGA TCC AAC CGC A-3’ (Antisense). 

Thermocycling conditions were 95°C for 5 min, 35 cycles of 95°C for 1 min, 55°C for 1 min, 

and 72°C for 1 min, this was followed by a final extension of 72°C for 10 min. PCR 

amplicons were run on 1.5% Tris borate-EDTA agarose gels containing 0.5µg/ml ethidium 

bromide (Sigma).  Subsequently, species-specific primers (Table 2) for Haemophilus 

influenzae (31), Moraxella catarrhalis (30), Pseudomonas spp. (32), Legionella pneumophilia 

(33) and Chlamydia spp. (34) were used to specifically identify the Gram-negative bacterial 

DNA. 1µl of DNA was amplified using 1.25U Taq DNA polymerase, 10 x PCR buffer 2.0 

mM MgCl2 and 10mM dNTPs (Promega, Southampton, UK) in a 20µl volume containing 

100pmol each of the specific primers.  
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