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ON-LINE SUPPLEMENT METHODS

Study subjects
This meta-analysis used four transcriptomic datasets generated in three different studies. 
Lung tissue from the Faner et al. study [1] (L1) was obtained from COPD patients, diagnosed using the GOLD criteria [2], who underwent thoracic surgery for cancer resection or lung transplantation. Lung tissue from Morrow et al. [3] (L2) study was collected from subjects with severe COPD and controls with normal spirometry undergoing thoracic surgery for lung transplantation, lung volume reduction, or nodule resection at three medical centers. 
ECLIPSE was a 3-year multi-center longitudinal study to identify novel endpoints in COPD; the methodology has been previously described [4]. Induced sputum (S) and blood samples (B) were obtained in a subset of 148 ex-smokers with COPD at 14 sites at the start of the study [5, 6]. Selecting Caucasian individuals with samples of sufficient quality for expression microarray analysis lead to the 121 subjects included in the present analysis. To avoid the confounding effect of active smoking on lung transcriptomics [7], all studied individuals in the 4 data sets were former smokers, abstinent at least one month before tissue sampling.
qPCR validation subjects consisted in n=12 COPD former smokers: Age (67.8±8.2), pack/year (52.4±23.6), FEV1/FVC (61.7±5.9), FEV1 % ref. (82.8±17.9), FVC %ref. (98.8±18.8) and n=8 Controls: Age (66.0±12.3), pack/year (37.5±37.5), FEV1/FVC (76.4±4.7), FEV1 % ref. (100.6±10.1), FVC %ref. (93.7±12.0).


Weighted gene co-expression network meta-analysis
Weighted gene co-expression networks were built and meta-analyzed using the WGCNA R package 
 
Consensus network 
[bookmark: _GoBack]Linear regression with adjustment for gender and BMI was used to identify genes associated with FEV1 % predicted in the three datasets [11]. In the sputum dataset, we additionally performed the linear regressions for association the percentage of macrophages or neutrophils, adjusted with BMI and FEV1 % predicted. 

Supplementary table 1: Genes in Brown, Yellow, Magenta and LightCyan modules. 
Supplementary table 2: Gene Ontology enrichment in Yellow, Brown, and Magenta modules.
Supplementary table 3: KEGG pathway enrichment in Yellow, Brown, and Magenta modules.
Supplementary table 4: Core 60 genes in common between the yellow meta-analysis module and brown consensus module with the p-value <0.1 for association with FEV1 % predicted. It is included the official gene symbol (Gene.Symbol), the number of gene ID (gene_id), the gene significance (GS) values with the values of FEV1 % predicted in each data-set (i.e. GS.set1.FEV1.PP is for LT-1, GS.set2.FEV1.PP is for LT-1 is for LT-2 and GS.set3.FEV1.PP is for Sputum-Eclipse), and the p values of the gene significant calculation in each data-set (i.e. p.GS.set1.FEV1.PP is the p value of the gene significance for LT-1). 
Supplementary table 5: Gene Ontology enrichment for the core 60 genes.

SUPPLEMENTARY FIGURE LEGENDS
Supplementary Figure 1: Association between blood gene modules and lung function. The module definition was performed based on the blood dataset. Heat-map shows the p-values (and effect estimates) of the linear regression of each module eigengene with FEV1 % predicted in each of the four datasets. Yellow denotes lower p-values and blue higher p-values. 

Supplementary Figure 2: Dendrogram of consensus co-expression network including Lung Tissue-1, Lung Tissue-2 and Sputum datasets. The bottom shows the 14 consensus modules in different colors.
Supplementary Figure 3: Association between consensus gene modules and lung function in each cohort. Heat-map shows the p-values (and effect estimates) of the linear regression of each module eigengene with FEV1 % predicted in each of the four datasets. Yellow denotes lower p-values and blue higher p-values. 
Supplementary Figure 4: Correlation of the gene expression of  MPV17L2, NDUFA3 and TSFM with FEV1 % predicted in L1 (A) and L2 (B). Blue dots denote samples from control individuals, black dots COPD cases. 
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