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DNA extraction and genotyping  

DNA was isolated from peripheral blood leukocytes samples using standard methods. 

(Astma population: Puregene; Gentra Systems, Inc, Minneapolis, Minn. General population: 

QIAamp DNA blood mini kit; Qiagen, Hilden, Germany). All subjects were genotyped for the 

SERPINE1 -675 4G/5G polymorphism (rs1799889) using Assay-by-DesignTM (Applied 

Biosystems) for primer and probe development (Forward primer, 

GCCAGACAAGGTTGTTGACACA; Reverse primer, GCCGCCTCCGATGATACA; 4G-

probe, VIC-TCCCCACGTGTCCA-MGB-NFQ; and 5G-probe, FAM-CTCCCCCACGTGTC-

MGB-NFQ). PCR reactions were performed using the TaqMan Universal PCR Master Mix, 

together with 10 ng of DNA, 100 nM of primer and 900 nM of probe, on the ABI prism 7900 HT 

system. Instrument parameters were set to manufacturer recommended. Allelic discrimination by 

fluorescence was performed using SDS 2.1 software (all Applied Biosystems). 

 

Asthma algorithm 

Using the algorithm described by Panhuysen et al. [E1] we could differentiate the 

asthmatic phenotype from other obstructive airway diseases and from normal unaffected subjects. 

The algorithm is based on the following five clinical or laboratory findings (adapted for 

Panhuysen et al [E1]): 1. AHR (PC20 < 32 mg/ml histamine), 2. cigarette smoking (< 5 pack-

years), 3. asthma symptoms (wheeze, cough, dyspnea, nocturnal asthma, asthma attacks), 4. 

airway obstruction (defined as FEV1 < 95% CI), and 5. reversibility to a bronchodilator (defined 

as increase in FEV1 > 9% of  FEV1 predicted after use of a bronchodilator). All subjects were 

divided into five classes. Class 1: definite asthma; Class 2: probable asthma; Class 3: unclassified 

airway disease; Class 4: COPD; Class 5: unaffected, i.e., no evidence for obstructive airway 

disease.  

 



 

Determination of the maximally attained level of FEV1 

The maximally attained level of lung function was determined as the highest level of 

FEV1 reached between the age of 20 and 35 years. We also determined the maximum level by 

using a multiple spline regression model to the repeated FEV1 measurements within each subject 

to identify the maximum level in a more robust fashion across subjects. The latter calculated 

FEV1 was not significantly different from the measured highest FEV1. Moreover, the results of 

the regression analyses on the multiple spline regression model determined FEV1 also did not 

significantly differ from the results of the regression analyses on the highest level of FEV1 

reached. Therefore we described only the results of the analyses on the highest measured FEV1 

measurement.  

 

Analyses on FEV1 decline 

Linear mixed effect models were used to investigate the effect of the SERPINE1 4G/5G 

polymorphism on annual decline in FEV1 in the probands of the asthma population and in the 

general population. The age of 30 years was the starting point of analyses, because at that age the 

maximum lung function level generally is achieved and lung function starts to decline. Subjects 

had to have ≥ 3 FEV1 measurements over a period of at least 2 years to be included in the 

analyses, as a quality measure for analysis. Annual FEV1 decline was estimated for the different 

genotypes by including genotype, time, and their interaction in the analyses. Explanatory 

variables in the model were sex, the first available FEV1 after age 30 years, their interaction with 

time, height, use of oral steroids and pack years as time-varying variable. In the asthma 

population, interactions between genotype and ICS use and between genotype, ICS use, and time 

were also included to correct for a possible genotype specific response to ICS. 

 



Table E1:  Results of case-control analyses for presence of asthma and genotype distribution 

 

Population Genotype distribution P-value # 

  N (%)  

    
Asthma population * 4G/4G 

4G/5G 
5G/5G 

70  (29) 
117 (49) 
54  (22) 

 

    
Non-asthmatic population† 4G/4G 

4G/5G 
5G/5G 

31  (32) 
47  (48) 
20  (20) 

0.87 

    
General population, non-
asthmatics‡ 

4G/4G 
4G/5G 
5G/5G 

334  (29) 
580  (50) 
255  (22) 

0.95 

    
* Asthmatic probands and asthmatic spouses from the asthma family study. Asthma 
is defined according to the algorithm previously published by Panhuysen et al [E1]. 
† Non-asthmatic spouses from the asthma family study. Asthma is defined according 
to the algorithm previously published by Panhuysen et al [E1]. 
‡ Non-asthmatics from the general population cohort. Asthma is defined as ever 
having had an asthma attack. 
 # P-values of case-control analyses; asthmatics vs. non-asthmatics / asthmatics vs. 
general population non-asthmatics 
 



Table E2:   Lung function and SERPINE1 genotypes in non-asthmatic spouses and the general population. 
 

* Linear regression analyses with adjustment for age, height, sex, and pack years of smoking and presented as regression coefficient (95% confidence interval).  
# Characteristic derived from a questionnaire (see reference E2). Asthma was determined as ever having had asthma attacks. No asthma was determined as never 
having had an asthma attack.   
$  P-values given of the analyses on the dominant genetic model (group 4G/4G compared to the combined groups 4G/5G & 5G/5G). 
BD = bronchodilator; FEV1 = forced expiratory volume in the first second; VC = vital capacity; NA = not analyzed 

Population and genotype (n) * 
 

FEV1   (cl)  FEV1%VC   (%) 

  Before BD P-value After BD P-value  Before BD P-value After BD P-value 

Non-Asthmatic spouses           
4G/4G (31) Reference     Reference    
4G/5G (47) 1.8 (-17.0 –  20.7) 0.85 4.0 (-14.7 – 22.8) 0.67  -0.1 (-2.4 – 2.2) 0.90 -0.4 (-2.3 – 1.6) 0.70 
5G/5G (20) -3.0 (-26.8 – 20.7) 0.80 1.0 (-22.7 – 24.6) 0.94  -0.0 (-2.9 – 2.8) 0.98 -0.0 (-2.5 – 2.4) 0.99 

           
4G/5G or 5G/5G $  0.5 (-17.3 – 18.3) 0.96 3.2 (-14.5 – 20.9) 0.72  -0.1 (-2.3 – 2.1) 0.92 -0.3 (-2.1 – 1.6) 0.76 

           
General population           

Asthmatics#          
4G/4G (30) Reference     Reference    
4G/5G (58) -15.7 (-38.6 - 7.1) 0.18 NA   -2.1 (-6.8 - 2.6) 0.39 NA  
5G/5G (53) -29.7 (-55.5 - -4.2) 0.02    -5.0 (-10.2 - 0.3) 0.07   

          
4G/5G or 5G/5G $ -20.1 (-42.3- 0.6) 0.06    -3.12 (-7.5-1.3) 0.16   

          
Non-asthmatics#          

4G/4G (321) Reference     Reference    
4G/5G (554) 3.5 (-3.1 – 10.0) 0.30   NA   1.2 (0.12 - 2.2) 0.03 NA  
5G/5G (245) 0.3(-7. 7 - 8.2) 0.95    0.2 (-1.0 - 1.5) 0.72   
          
4G/5G or 5G/5G $ 2.50 (-3.66-8.65) 0.43    0.9 (-0.1 - 1.9) 0.08   

          



Table E3:  Results of the full model of the linear mixed effect analysis on FEV1 decline (ml/year) 
 
 B 95% CI P-value 
Intercept 2681.51 2460.92 - 2902.11 <0.0001 
4G/5G or 5G/5G -358.73 -547.11 - -170.34 0.0003 
Female gender -138.68 -426.23 - 148.87 0.3469 
Inhaled steroid use (ICS) -63.07 -299.50 - 173.36 0.6011 
Height (centered at mean), cm -2.65 -17.69 - 12.39 0.7307 
Packyears -6.72 -13.72 - 0.29 0.0603 
Baseline FEV1 (centered at mean), ml 0.66 0.55 - 0.76 <0.0001 
Oral steroid use 29.72 -23.18 - 82.61 0.2709 
    
ICS * 4G/5G or 5G/5G 252.96 6.62 - 499.31 0.0442 
ICS * female gender 60.29 -175.34 - 295.92 0.6160 
    
Time -32.35 -51.36 - -13.35 0.0009 
Time * 4G/5G or 5G/5G -15.33 -28.60 - -2.06 0.0237 
Time * female gender 15.76 -10.03 - 41.54 0.2311 
Time * ICS 31.17 12.72 - 49.63 0.0009 
Time * baseline FEV1 -0.01 -0.01 - -0.00 0.0356 
Time * ICS * female gender -26.84 -55.67 - 2.00 0.0682 
 
The interaction term: time * ICS * 4G/5G or 5G/5G was not significant (p=0.28) and was therefore not included in the final model. 
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