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IHC for periostin in lung tissue 

From a subset of the asthma patients and healthy controls, bronchial biopsies were embedded 

in paraffin. Four-µm thick lung sections were cut and used for immunohistochemistry. Antigen 

retrieval was performed by heating in 1 mM EDTA buffer pH 8. Specific primary antibody 

against periostin (1:200; Abcam, Cambridge, UK) and peroxidase-labeled secondary and 

tertiary antibodies were used (1:100; DAKO Diagnostics, Mississauga, ON, Canada). Positive 

staining was visualized using (diaminobenzidine) DAB substrate, with hematoxylin 

counterstaining. Periostin positive pixels per total tissue area (whole biopsy) were quantified 

by automated computer-assisted image analysis at a magnification of 20x using Aperio 

ImageScope software (Leica Microsystems Imaging Solutions, Cambridge, UK).  

 

Culture of human bronchial epithelial cells  

For optimization of the conditions, we used the human bronchial epithelial cell line BEAS-2B 

which is susceptible to undergoing EMT[1]. Cells were cultured in RPMI medium/10% FCS 

(Biowhittaker, Verviers, Belgium) supplemented with 100 U/ml penicillin and 100 g/ml 

streptomycin on uncoated tissue culture flasks. PBECs were cultured in bronchial epithelium 

growth medium (BEGM, Lonza, Walkersville, MD) flasks coated with collagen and fibronectin 

as described previously[2] and stored in liquid nitrogen until use at passage 3.  

 

Air-liquid interface (ALI)-culture  

To induce mucociliary differentiation at ALI, primary airway epithelial cells (AECs) were 

grown in duplicates on semi-permeable membranes coated with 30 g/ml collagen I and 10 

g/ml fibronectin and 10 g/ml BSA in a 1:1 mixture of DMEM (Lonza) and BEGM 

supplemented with retinoic acid (RA, 15 ng/ml; Sigma, St. Louis, MO, USA) and exposed to 

air for 4 weeks as described previously[2]. Subsequently, cells were hormonally/growth factor 

deprived (from the basolateral side) overnight.  

 



Treatment of the cells 

Cells were grown in duplicates in 24-well plates for 3-4 days until ~90% confluent for 

submerged cultures or 4 weeks for ALI cultures, before deprivation of serum (for BEAS-2B) 

or hormones/growth factors (for PBECs) overnight. Cells were exposed to 10 ng/ml IL-13, 10 

ng/ml IL-5, 5 or 10 ng/ml TGF-β1 (for BEAS-2B and AECs respectively) or 1 ng/ml periostin 

from the apical side.  After 24-72 hours, cell-free supernatants were collected and cells were 

harvested for RNA isolation. 

 

qPCR 

RNA was isolated using the TRIzol method (Invitrogen, Burlington, ON, Canada). Samples 

were treated with RNAse Free DNAse and purified with RNeasy Mini Kit (Qiagen). cDNA was 

synthesized with the iScript cDNA Synthesis Kit (BioRad, Berkeley, CA) as described 

previously[3]. Gene expression was analyzed by real-time PCR using Taqman, validated 

probes and the TaqMan Master mix (Applied Biosystems, Foster City, CA) according to the 

manufacturer’s guidelines (Applied Biosystems). We measured the expression of housekeeping 

genes peptidylprolyl isomerase A (PPIA) and β2-microglobulin (B2M) , and of periostin 

(POSTN), E-cadherin (CDH1), Snai1, metalloproteinase-9 (MMP-9), fibronectin (FN), 

collagen-1α1 (COL1A1) and α-smooth muscle actin (SMA).  

 

ELISA for periostin, MUC5B and MUC5AC 

Periostin, MUC5B and MUC5AC levels were determined in sputum or cell-free supernatants 

using ELISA kits (R&D Systems, Minneapolis, MN) according the manufacturer’s instructions. 

 

 

 

 



 

 

Figure S1. Effect of periostin and TGF-β on MMP-9 protein levels in primary human 

bronchial epithelial cells (PBECs). PBECs were differentiated at air-liquid interface for 4 

weeks, exposed to hormonally-deprived medium for 24 hours and treated with or without 

periostin (1 ng/ml) or TGF β from the apical side.  Supernatants were collected from the 

basolateral side (48 hours and 72 hours) or apical side (72 hours)  and A) absolute basal values 

(median ± IQR) or B) apical values at 72 hours normalized to the unstimulated control (basal) 

(mean ± SEM) are shown. P values were assessed  by the Wilcoxon signed rank test.  

 

 

Figure S2. Per-donor POSTN gene expression for the main epithelial subsets.  
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