
ONLINE SUPPORTING MATERIALS AND METHODS 

Cell culture: The co-culture model of the alveolar epithelial-endothelial barrier was established 

essentially as described previously [1].  Briefly, a HTS 24-transwell® filter (polycarbonate, 0.4 

mm pore size; Costar, Wiesbaden, Germany) was coated with rat-tail collagen type 1 (12.12 

μg/cm
2
, BD biosciences, Franklin Lakes, U.S.A.).  Approximately 3 x 10

4
 ISO-HAS-1 cells or 

HPMECs per well were seeded in the lower compartment of an inverted transwell filter and 

incubated at 37°C, 5% CO2 for two hours. Transwell inserts were then turned over and 5 x 10
4
 

NCI-H441 cells were seeded in the upper compartment. Cells were cultured for 5-7 days in 

RPMI (Gibco) with 5% fetal calf serum (Sigma) and 1% penicillin-streptomycin. From day 3 of 

culture the medium was refreshed daily and dexamethasone (1 μM, Sigma) was added to the 

medium in the upper compartment. Monocultures were established as described above with the 

exception that only epithelial or endothelial cells were seeded onto the membrane. 

Time to thrombin generation: Time to thrombin generation was measured essentially as 

described previously [2]. Briefly, co-cultures were washed three times with HEPES buffer (25 

mM Hepes, 137 mM NaCl, 0.1% albumin). Membranes were then excised, added to 400 μL 

plasma from healthy donors and 300 μL HEPES buffer [25 mM Hepes, 137 mM NaCl, 0.1% 

Albumin] and incubated for 5 minutes at 37°C, 5% CO2. 300 μL of HEPES calcium [25 mM 

Hepes, 137 mM NaCl, 0.1% Albumin, 38 mM CaCl(2)] was then added and the optical density 

(450nm) was measured using a Tecan ELISA reader in a kinetic cycle measuring every 45 

seconds. Thrombin generation time was defined as the time at half the maximal optical density.   

Electron Microscopy: To assess cell morphology, electron microscopy samples were imaged in 

a Tecnai 12 BioTwin transmission electron microscope (FEI company) operating at 120 kV and 

equipped with an Eagle 4k cooled slow-scan charge-coupled device (CCD) camera (FEI 

company).  Composite electron microscopy images encompassing complete membrane sections 

were obtained by collecting images at a magnification of  x11000 with binning 2 (corresponding 

to a pixel size of 2 nm at the specimen level) and merging them together as described previously 

[3].  

 



RNA extraction: To isolate RNA from epithelial and endothelial cells grown in a co-culture, the 

medium from the lower compartment of the transwell plate was removed. Endothelial cells were 

then washed with PBS and 0.05% trypsin (Gibco) was added to the lower compartment to 

remove the endothelial cells. Epithelial cells were then removed from the upper compartment 

following the same protocol. The purity of the cell preparations was confirmed by staining both 

cell populations with an antibody against the endothelial-specific maker CD31 (Clone WM59; 

BioLegend, San Diego, U.S.A.) and analysing the results by fluorescent activated cell sorting 

(FACS) (data not shown).  RNA from the two cell populations was then isolated using the Micro 

RNA Isolation Kit (Qiagen, Hilden, Germany) following the manufacturer’s instructions. 

RNA labeling, microarray hybridization and data analysis; RNA concentrations and OD 

260/280 ratios were measured with the NanoDrop ND-1000 UV-VIS spectrophotometer 

(NanoDrop Technologies, Wilmington, USA). Assessment of total RNA quality and purity was 

performed with the RNA 6000 Nano assay on the Agilent 2100 bioanalyzer (Agilent 

Technologies, Palo Alto, CA, USA). RNA (100 ng) was labeled using the MessageAmp Premier 

RNA Amplification kit (Applied Biosystems) and hybridized onto Human Genome U133 Plus 

2.0 Genechips (Affymetrix, Santa Clara, CA, USA) according to the manufacturers 

recommendations. Image analysis was performed using Gene Chip Operating Software 

(Affymetrix). Microarray Suite software (Affymetrix) was used to generate .dat and .cel_files for 

each experiment. Microarray data was processed using R (A1) and Bioconductor (A2). Upon 

initial quality control and VSN normalization, probeset summarization was performed by median 

polish (A3). Differential gene expression was assessed using limma (A4). Correction for multiple 

testing was achieved by requiring a false discovery rate (FDR) of 0.05, calculated with the 

Benjamini-Hochberg procedure (A5) in addition a fold change cut-off of two (absolute value) 

was applied. 
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