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Methods 

 

Analysis of p38 mRNA levels 

 

Lung resection samples were homogenized in TRIzol using a 21-gauge needle. Choloroform 

was added to the TRIzol samples (200μl/ml) and separation was achieved following 

centrifugation at 12000g for 15 min. The upper aqueous RNA phase was purified using 

DNase I and an RNeasy Mini Kit (Qiagen) according to the manufacturers’ instructions. 

cDNA was synthesised from 50ng RNA using the Verso™ 2-step qRT PCR kit 

(Thermofisher). Real time PCR was performed using the Stratogene machine (Agilent 

Technologies). 1μl of cDNA was added to ABsolute Blue qPCR mix (Thermofisher) in the 

presence of 6-carboxyfluorescein (FAM)-labelled primers for MAPK11 (p38β), MAPK12 

(p38γ), MAPK13 (p38δ), MAPK14 (p38α) and GAPDH (Applied Biosystems). 

Amplification conditions were 95˚C for 15 minutes, 95˚ for 15 minutes before cooling to 

60˚C for 1 minute for 40 cycles. Expression of p38 isoforms were normalised to GAPDH for 

quantification.  

 

 

Dual Label Immunofluorescence 

 

 

Phospho-p38 MAPK was dual labelled with the following cell markers; neutrophil elastase 

(NE; neutrophils) CD20+ (B cells), CD4+ and CD8+ (T lymphocytes) (see details in table 

S1). 

 



 

 

 

Table S1. Antibodies used for immunohistochemistry 

Primary 

Antibody 
Distributor 

Corresponding Secondary 

Antibody 
Distributor 

Phospho-

p38 MAPK 

(Cat no: 

#9211) 

New England 

Biolabs, 

Hertfordshire, UK 

Alexa 488 conjugated goat anti 

rabbit IgG (immunofluorescence).  

 

Biotinylated goat anti-rabbit 

immunoglobulin (Ig)G 

(immunohistochemistry) 

Invitrogen, 

Paisley, UK  

CD20 (clone 

L26) 

Vector Laboratories, 

Peterborough, UK 

Alexa 568 conjugated goat anti 

mouse IgG 

 

CD8 (clone 

C8/144B) 

Dako, 

Cambridgeshire, UK 

CD4 (clone 

4B12) 

NE (clone 

NP57) 

 

Optimal heat induced epitope retrieval (HIER) was carried out for phospho-p38 MAPK, 

CD20, CD8 and CD4 by microwaving sections in 0.01M trisodium citrate pH 6 buffer for 20 

mins at 800W. Sections stained for NE did not require HIER. All primary antibodies were 

diluted in 1.5% normal serum and applied overnight at 4°C. Primary antibodies were detected 

using secondary antibodies described in table S1. Sections were counterstained using 4’,6-

diamidino-2-phenylindole (DAPI, Invitrogen, Paisley, UK). Omission of either one of the 



primary antibodies or both primary antibodies on corresponding tissue sections were carried 

out as controls. 

 

 

 

Immunohistochemistry  

 

For single label phospho-p38 MAPK tissue sections underwent HIER and were incubated in 

primary antibody as described above. Endogenous peroxidase was quenched using 3% H202 

in methanol for 30 mins at room temperature. Phospho-p38 MAPK was detected using 

secondary antibody described in table S1 in conjunction with an avidin-biotin peroxidise 

complex (Vector Labs, Peterborough, UK) and 3, 3’ diaminobenzidine substrate. Sections 

were counterstained with Meyer’s haematoxylin (Sigma, Poole, UK). Omission of primary 

antibody from the staining protocol was used as a negative control. 

 

 

Induced sputum  

 

Sputum was induced and processed using dithiothretol (DTT) according to established 

methods [1]. Cells were resuspended in RPMI 1460 (Sigma, Poole, UK) supplemented with 

10% fetal calf serum (Fisher, Leicestershire, UK), 1 mM/L L-glutamine (Fisher) and 1% 

penicillin/streptomycin (Sigma Aldrich, Dorset, UK). Cell counts and viability were 

established using trypan blue method in a Neubauer hemacytometer. Cytospins were prepared 

and stained with Rapi-diff (Triangle, Skelmersdale, UK) for differential cell counts. Cell 

counts are reported as cells per gram of sputum (Table 2).  



To isolate neutrophils from the mixed sputum cell fraction, sputum cells were cultured for 1h 

in 24 well plates (4x104/well) at 37°C, 5% CO2 to allow macrophages to adhere. Non-

adherent cells enriched for neutrophils (89.6% mean purity) were removed and resuspended 

at 1x106/ml in supplemented RPMI. 

 

Isolation of blood neutrophils 

Venous blood (5ml) was layered over 3ml of Mono-poly resolving medium (MP 

Biomedicals, Cambridge, UK) and centrifuged at 800g for 45mins at 18°C. 

Polymorphonucleocytes (PMNs) were removed, washed and resuspended in RPMI 1460. Cell 

counts and viability were determined and cytospins were prepared as described earlier. Cells 

were resuspended in supplemented RPMI at a concentration of 1 x 106/ml. 

 

Immunocytochemistry 

 

Sputum neutrophil and PMNs cytoslides (pre- and post- 24h culture; fixed in 4% 

paraformaldehyde) were washed in PBS and treated as described above for phospho-p38 

MAPK immunohistochemistry. HIER was not carried out for immunocytochemistry. Control 

slides without primary antibody were also carried out as described above. 

 

Image analysis 

All inflammatory follicles per section were analysed and total numbers of CD20, CD8 and 

CD4 cell were assessed for phospo-p38 MAPK. Total numbers of lung tissue neutrophils and 

total numbers of bronchial epithelial cells in all small airways per tissue section were 

analysed and 300 alveolar and sputum and macrophages were analysed. Cells were 

categorised as either positive or negative for phospho-p38 MAPK. 



 

Cell Viability 

Sputum cells were cultured in the presence or absence of SB100 (1000nM) for 24 h. Sputum 

cell viability (% live cells) was assessed at 0 h and 24 h using trypan blue exclusion 

(Supplementary Fig 2 A&B). Cytospins were prepared as described earlier.  

Apoptosis was also assessed at these time points using Rapi-diff stained cytospins as 

described previously (Pletz et al, 2004). Apoptosis was determined by examining the 

disappearance of chromatin bridges between nuclear lobes (early apoptosis) and shrinkage or 

fragmentation of the nucleus (late apoptosis). The percentage of normal, early and late 

apoptotic neutrophils was assessed by counting a total of 300 neutrophils per cytospin 

(supplememtary Fig 2 C&D). The TUNEL assay (Roche Diagnostics, Hertfordshire, UK) 

was also used to determine levels of apoptosis in isolated sputum neutrophil cultures. 

Cytospins were prepared at 0 h and 24 h (control and SB100 1000nM), air dried then fixed in 

4% paraformaldehyde. The TUNEL assay was used as per the manufacturer’s instructions. 

To enable identification of neutrophils, cells were dual labelled with TUNEL and a mouse 

anti-human neutrophil elastase (clone NP57, Dako, Cambridge, UK). Cytospins were 

incubated in primary antibody diluted in 1.5% normal goat serum overnight at 4°C. 

Neutrophil elastase was detected by Alexa 568 conjugated goat anti-mouse IgG antibody 

(Invitrogen, Paisley, UK). Cells were counter-stained in 4’,6-diamidino-2-phenylindole 

(DAPI) (Invitrogen). A total of 300 neutrophils per cytospin were analysed and classified as 

positive or negative for tunel staining (Supplementary Fig 2 E&F). 

 

 

 

 



Isolation of Lung CD8 Cells 

Explanted lung tissue was homogenised in a BL650 blender (Kenwood, UK) with 50ml of 

RPMI-1640 (Sigma Aldrich, Poole, UK) for 45 seconds at 13000 rpm. The homogenate was 

filtered (100µM nylon mesh) and the resultant cell suspension centrifuged at 400g for 10 min 

at 4°C before resuspending the pellet in 40% Percoll (GE Healthcare, Little Chalfont, UK). 

The cell suspension was layered over 70% Percoll and centrifuged for 30 minutes at 800g, 

4°C. The interface layer of enriched lymphocytes was removed and resuspended in RPMI-

1640 prior to centrifugation (10 minutes, 400g, 4°C). The cell pellet was re-suspended in 

phosphate-buffered saline containing 2mM Ethylenediaminetetraacetic acid (EDTA) and 

0.5% Fetal Calf Serum (FCS). Viable CD8 cells were then isolated by incubation with CD8 

microbeads (Miltenyi Biotec, Bisley, UK) and collected using an MS column (Miltenyi 

Biotec, Bisley, UK). Purified pulmonary CD8 cells were re-suspended in RPMI-1640 

supplemented with supplemented RPMI 1460 prior to cell culture experiments. Cytotoxicity 

was measured using a Lactate Dehydrogenase (LDH) assay (Sigma Aldrich, Poole, UK) 

using cells treated with 1% Triton-X 100 (Sigma Aldrich, Poole, UK) as a reference for 

100% toxicity. 

 

Epithelial Cell Culture 

COPD patients were recruited for bronchoscopy. Brushings were obtained from segmental 

airways from left and right lower lobes. Cells were gently removed from the airway by 

brushing with a cytology brush (width 5mm, length 10mm) (Olympus, Southend-on-sea, UK) 

across the surface of the airway wall.  Following this cells were placed into fully 

supplemented BEBM Media (BEBM bulletkit Lonza, Slough, UK) on ice by passing the 

sheath over the head of the brush to dislodge cells. Cells were centrifuged (400g, 10 minutes, 

4°C) before resuspending into supplemented BEBM media. The whole cell suspension was 



seeded into collagen coated (Nutacon, Leimuiden, Netherlands) flasks. Cells were left to 

adhere and grow, media was replaced twice weekly. When confluent, cells were passaged and 

plated out into 96 well plates. When 80% confluence was reached, cells were stimulated.  
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