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Laboratory Methods:
Storage of Plasma, Serum and Urine

Serum and plasma samples will be centrifuged (560 x g, 10 minutes) to remove any contaminating cells and then stored at -80°C in -0.5ml aliquots until use. All outcomes relating to stored serum and plasma samples will be measured simultaneously once trial recruitment is complete.

Neutrophil Isolation

Whole blood will be drawn from patients admitted into QEHB with septic pneumonia by venepuncture carried out by qualified phlebotomist. Neutrophils will be isolated from peripheral blood anti-coagulated with either lithium heparin for quantification of NETs and apoptosis or Ethylenediaminetetraacetic Acid (EDTA; BD Biosciences, UK) for quantification of migratory capacity and phagocytosis. Neutrophils will be isolated by separation on a Percoll density gradient (pH 8.5-9.5; Sigma Aldrich, UK) as described previously (1). Following isolation, neutrophils will be re-suspended in sterile RPMI-1640 (with sodium bicarbonate and L-glutamine, Sigma Aldrich) supplemented with GPS (Sigma Aldrich, UK) at cell densities relevant for use in functional assays. Sample will be assessed using a commercial Giemsa statining kit (Reastain Quick-Diff Kit, Gentaur Europe) and analysis carried if purities exceed ≥ 95% neutrophils and viability above 98% as assessed by trypan blue exclusion. Where appropriate, neutrophils will be primed by incubation with 10ng/ml tumour necrosis factor-α (TNFα) for 15 minutes at 37°C in a humidified 5% CO2 atmosphere.
Quantification of neutrophil extracellular trap (NET) production
[bookmark: _GoBack]Freshly isolated neutrophils will be re-suspended at 1x106/ml in RPMI-1640 supplemented with GPS (Sigma Aldrich, UK). NET production will be measured as described previously (2). Briefly, resting and primed neutrophils will be incubated with 25nM phorbol 12-myristate (PMA) (Sigma Aldrich, UK), 1.25nM IL8 (R&D Systems, UK), 100ng/ml lipopolysaccharide (LPS) (Sigma Aldrich, UK) or 2.5μM fMLP (Sigma Aldrich, UK) for 3 hours at 37°C in a humidified 5% CO2 atmosphere. Following incubation, extracellular DNA will be digested and stained using 1U/ml-1 micrococcal nuclease (MNase, Sigma Aldrich, UK) and 1μM SYTOX Green (Life Technologies, UK) respectively by incubation in the dark at room temperature. Cells will then be pelleted and DNA content of the supernatant quantified by measuring fluorescence using a BioTek Synergy 2 flouometric plate reader (NorthStar Scientific Ltd, Leeds, UK excitation at 485nm and emission at 530nm). All experiments will be performed in quadruplicate and background fluorescence subtracted from test samples.
Neutrophil Migration
Freshly isolated neutrophils will be re-suspended at 2x106/ml in RPMI-1640 supplemented with GPS (Sigma Aldrich, UK). Neutrophil Migratory dynamics will be measured using a modified Dunn chamber as described previously (3). Migration will be quantified using 3 parameters: Chemokinesis (speed of migration), Chemotaxis (directional migration) and Chemotactic Index (accuracy of migration) relevant to a chemotactic gradient made up of either interleukin-8 (IL-8) or the bacterial protein f-Met-Leu-Phe (fMLP) as described previously (3). 
Neutrophil Phagocytosis
Freshly isolated neutrophils will be re-suspended at 1x106/ml in RPMI-1640 containing GPS and phagocytosis quantified using a commercially available assay utilizing Staphylococcus aureus and Escherichia coli pHrodo labelled bio particles (Invitrogen Life Technologies, UK) according to the manufacturer’s instructions (4, 5). Phagocytosis will be quantified by flow cytometry.
Neutrophil Apoptosis
Neutrophil apoptosis will be measured immediately following isolation and again at 4 hours and 24 hours post isolation using a commercially available apoptosis detection kit (PE Annexin V Apoptosis Detection Kit I, BD Biosciences, UK) with levels of apoptosis being quantified by flow cytometry (6). 
Neutrophil Reactive Oxygen Species (ROS) production
Production of reactive oxygen species will be measured using a luminol-based chemiluminescence on freshly isolated neutrophils re-suspended at 1x106/ml in hank’s buffered salt solution containing 12.61mM CaCl2, 4.93mM MgCl2, 4.07mM MgSO4 and phenol red free (HBSS+/+, Gibco Invitrogen, UK) as described previously (2). Briefly, freshly isolated neutrophils will be stimulated with 100ng/ml LPS (Sigma Aldrich, UK), 10ng/ml IL8 (R&D Systems, UK) or 25nM PMA (Sigma Aldrich, UK) in the presence of 1μM luminol (pH 7.3, Sigma Aldrich, UK). ROS generation will be measured a 1 minute intervals using a Berthold Centro LB 960 luminometer (Berthold Technologies, Hertfordshire, UK) as relative light units and will be presented as area under the curve (AUC). All experiments will be performed in quadruplicate.
Quantification of markers of neutrophil activation, the inflammatory response and alveolar epithelial & endothelial injury
Markers of neutrophil activation, the inflammatory response and alveolar epithelial and endothelial injury will be measured simultaneously by ELISA once trial recruitment is complete. ELISA kits will be sourced from R&D Systems e.g. TNFα, IL-6, soluble ICAM (sICAM) (R&D Systems, Abingdon, UK)
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