
 

 

Lung tissue gene-expression signature for the ageing lung in Chronic 

Obstructive Pulmonary Disease. 
 

Maaike de Vries, PhD1,2,3, Alen Faiz, PhD1,3,4 , Roy. R. Woldhuis MsC1,3, Dirkje S. Postma, PhD3,4, Tristan 

V. de Jong, MsC3,5, Don D. Sin, PhD6,7, Yohan Bossé, PhD8,9, David C. Nickle, PhD10, Victor Guryev, 

PhD3,5, Wim Timens, PhD1,3, Maarten van den Berge, PhD3,4 # and Corry-Anke Brandsma, PhD1,3 # 

 

# Shared last authorship; both authors contributed equally 

 

 

Online Data Supplement 

  



 

1 
 

Material and Methods 

Statistics 

To first explore which genes were differentially expressed with increasing age in the whole 

dataset, we used a linear regression model using the lm function. The three cohorts were 

analyzed separately corrected for the potential confounders: gender, smoking status (i.e., 

never- versus current- or ex-smoking) and disease if applicable (i.e., COPD, non-COPD, 

unclassifiable COPD or non-COPD, alpha-1-antitrypsine deficiency, surgery for cancer, 

idiopathic pulmonary fibrosis, pulmonary hypertension or other diseases). The following 

fitted models were used: 

 Model Groningen: Gene expression =  β0 + β1XAge+ β2XSmoking + β3XGender + β4XCOPD +  

   β5Xnon-COPD + Β6Xuncl COPD or non-COPD + β7XAAT-deficiency + 

   β8Xsurgery for cancer +β9XIPF + β10XPH + β11XOther disease + 

   β12-28XPrincipal Component 1-16 

 

 Model LAVAL:  Gene expression =  β0 + β1XAge+ β2XSmoking + β3XGender + β4XCOPD +  

   β5Xnon-COPD + Β6Xuncl COPD or non-COPD  +  

   β7Xsurgery for cancer + β8XOther disease +  

   Β9-24XPrincipal Component 1-15 

 

 Model UBC: Gene expression =  β0 + β1XAge+ β2XSmoking + β3XGender + β4XCOPD +  

   β5Xnon-COPD  + Β6Xuncl COPD or non-COPD + β7XAAT-deficiency 

   + β8Xsurgery for cancer + Β9XOther disease +  

   Β10-27XPrincipal Component 1-17 
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 Secondly, to determine genes that are differentially expressed with increasing age 

between COPD and non-COPD controls, we performed an age*COPD interaction analysis on 

a subset of the dataset only including COPD and non-COPD controls on the three cohorts 

separately. The analysis was corrected for the potential confounders gender and smoking 

status and the following fitted models were used: 

 Model Groningen: Gene expression =  β0 + β1XAge+ β2XSmoking + β3XGender + β4XCOPD + 

   β5XAge:COPD  + Β6:22XPrincipal Component 1:16 

 

 Model LAVAL: Gene expression =  β0 + β1XAge+ β2XSmoking + β3XGender + β4XCOPD + 

   β5XAge:COPD  + Β6:21XPrincipal Component 1:15 

 

 Model UBC: Gene expression =  β0 + β1XAge+ β2XSmoking + β3XGender + β4XCOPD + 

   β5XAge:COPD  +Β6:23XPrincipal Component 1:17 
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qPCR validation 

The expression of EDA2R was confirmed in lung tissue from 21 ex-smoking non-COPD control 

subjects using quantitative PCR analysis. An overview of the subject characteristics is 

presented in table 1 below.  

 RNA was isolated using Trizo (Invitrogen, Life Technologies Europe BV, Bleiswijk, The 

Netherlands) and RNA quantity and quality were determined using the Nanodrop D1000 

(Nanodrop Technologies, Wilmington, USA) and visual inspection on agarose gel. qPCR was 

performed with the LightCycler® 480 (Roche Applied Science, Mannheim, Germany) according to 

manufacturers’ instructions using PowerUp SYBR Green master mix (Applied Biosystems, Life 

Technologies Europe BV, Bleiswijk, The Netherlands). Primers for EDA2R (Forward primer: 

GGGAAACACAGTCGAAAGCAC; Reverse primer: GGGCCCAAGAGACCTCATTAGA) and housekeeping 

gene U6 Forward primer: TGGAACGATACAGAGAAGATTAGCA; Reverse primer: 

AAAATATGGAACGCTTCACGAATT) were developed using the Primer-BLAST tool from NCBI. The 

expression of EDA2R was normalized to the housekeeping gene U6 and presented as delta Ct.  

 

Table 1: Subject characteristics for EDA2R validation 
 Groningen 
Number 21 

Age, years (range)   61 (42 - 74) 

Male/female, N 10/11 

Pack years, N   30 (1.5 – 59) 

FEV1, %predicted  92.8 (61.4 – 121.0) 

FVC, % predicted   95.0 (58.4 – 139.0) 

FEV1/FVC, %   76.9 (68.0 - 93.3) 

Cancer surgery, %   95.2% 

Data are presented as medians with IQRs, unless otherwise stated. 
FEV1: forced expiratory volume in one second, FVC: forced vital capacity.  

 

 

 


