
Table S1. List of consistently upregulated genes in the four comparisons. 

 

 

 

Table S2. List of consistently downregulated genes in the four comparisons. 

 

 

 

 

 

 

Names total elements 

 

1 UP GSE37768 

2 UP GSE119040 

3 UP GSE1650 

4 UP GSE69818 

6 C10orf10  

MSMB  

IGLV1-44    

CYP1B1    

ZNF385D 

MUC4 

Names total elements 

1 DOWN GSE37768 

2 DOWN 

GSE119040 

3 DOWN GSE1650 

4 DOWN GSE69818 

8 PPFIBP1 

DDX17 

FOSB 

SVEP1 

RABGAP1L 

HIF3A  

PTCH1 

PTPRD 

 



 

Table S3. Annotation of co-differentially upregulated genes in the four comparisons. 

Name Full name Annotation 

C10orf10  DEPP1 autophagy 

regulator 

A transcriptional target of FOXO3, impairs cellular reactive 

oxygen species (ROS) detoxification. C10orf10 

overexpression elevated cellular ROS levels and sensitized 

cells to H2O2- and etoposide-induced neuronal cell death2. 

MSMB microseminoprotein 

beta 

MSMB is synthesized by the epithelial cells of the prostate 

gland and secreted into the seminal plasma. A previous 

study identified the increased expression of MSMB was 

accompanied by the characteristic of small airway epithelial 

secretory cell changes in COPD34. 

IGLV1-44 immunoglobulin 

lambda variable 

1-44 

IGLV1-44 was significantly elevated in POEMS 

(polyneuropathy, organomegaly, endocrinopathy, 

monoclonal gammopathy, and skin changes) syndrome 

compared to the IGLV1-40 (the only two germlines which 

produce IGLV)
5
 

CYP1B1 cytochrome P450 

family 1 subfamily B 

member 1 

CYP1B1 protein is a member of the cytochrome P450 

superfamily of enzymes. Cytochrome P450 proteins are 

monooxygenases that catalyze many reactions involved in 

drug metabolism and the synthesis of cholesterol, steroids, 

and other lipids. Lung macrophages stimulated by fine 

particulate matter (PM2.5) can upregulate CYP1B16 

ZNF385D zinc finger protein 

385D 

ZNF385D may influence several of the negative symptoms 

of schizophrenia (according to a recent meta-analysis of two 

genome-wide association studies [GWAS]7). Therefore, 

elevated ZNF385D may be associated with the anxiety and 

depressive symptoms  that often occur in patients with 

COPD8. 

MUC4 mucin 4, cell 

surface associated 

MUC4 encodes a cell-surface glycoprotein that is a 

transmembrane protein with a large extracellular polypeptide 

core, and it is upregulated after e-cigarette exposure9. 

 

 

 

 

 

 

 



Table S4. Annotation of co-differentially downregulated genes in the four comparisons. 

PPFIBP1 PPFIA binding 

protein 1 

PPFIBP1 protein is a member of the LAR 

protein-tyrosine phosphatase-interacting protein (liprin) 

family, and is an oncogene, based on in vitro focus 

formation assays and in vivo tumorigenicity assays10. 

DDX17 DEAD-box helicase 

17 

DDX17 protein was involved in embryogenesis, 

spermatogenesis, cellular growth and division. 

Gefitinib-resistant cells have higher DDX17 expression 

than gefitinib-sensitive cells in non-small-cell lung 

cancer (NSCLC) patients, DDX17 upregulation 

enhances gefitinib resistance, while DDX17-silenced 

cells exhibit partially restored gefitinib sensitivity11 

FOSB FosB 

proto-oncogene 

FOSB protein has been implicated as a regulators of 

cell proliferation, differentiation, and transformation. 

FOSB was downregulated in NSCLC patients and was 

negatively correlated with pathological grade12. 

SVEP1 sushi, von Willebrand 

factor type A, EGF 

and pentraxin domain 

containing 1 

SVEP1 protein increases leukocyte recruitment to 

atherosclerotic plaques and promotes atherosclerotic 

plaque formation13. 

RABGAP1L RAB GTPase 

activating protein 1 

like 

RABGAP1L deletion at the 1q25.1 locus increased the 

risk of systemic lupus erythematosus in Korean 

women14. 

HIF3A hypoxia-inducible 

factor 3 subunit alpha 

HIF3A is a member of the hypoxia-inducible 

transcription factor (HIF) family that regulate many 

adaptive responses to hypoxia. HIF3A was 

downregulated in muscle in patients with COPD 

GOLD-4 compared to GOLD-115. 

PTCH1 patched 1 PTCH1 protein is a member of the patched family and 

is a component of the hedgehog signaling pathway. 

According to the results of a GWAS toward COPD, 

PTCH1 showed the strongest positive associations with 

FEV1/FVC16. 

PTPRD protein tyrosine 

phosphatase 

receptor type D 

PTPRD protein is a member of the protein tyrosine 

phosphatase (PTP) family. PTPs are signaling 

molecules that regulate cell growth, differentiation and 

oncogenic transformation. PTPRD is downregulated in 

lung adenocarcinoma tissue and is significantly 

correlated with lung adenocarcinoma staging17. 

 

 

 

 

  



Table S5. List of proteins (belonging to key pathways) that have direct interactions with core 

differentially expressed proteins (DEPs). 

Pathway 

 

 

 

Core Genes 

UBIQUITIN 

MEDIATED 

PROTEOLYSIS 

OOCYTE 

MEIOSIS 

PATHOGENIC 

ESCHERICHIA 

COLI 

INFECTION 

PHOSPHATID

YLINOSITOL 

SIGNALING 

SYSTEM 

ALANINE 

ASPARTATE 

AND 

GLUTAMATE 

METABOLISM 

CORE 

GENE 

PTCH1 NEDD4 

ITCH 

WWP1 

SMURF2 

WWP2 

NEDD4L 

SMURF1 

CCNB1 

CDK1 

CDH1 

ACTB 

CTNNB1 

PIK3CA 

PIK3CG 

PTEN 

  

DDX17 SKP1 

MDM2 

UBE2I 

WWP2 

AR NCL 

CTNNB1 

   

HIF3A RBX1 

VHL 

UBE2D3 

UBE2D1 

CUL2 

     



UBE2D2 

RABGAP1L KLHL9 

KLHL13 

CDC16  DGKA   

CYP1B1 BRCA1 PGR ACTB    

FOSB  MAPK12 

MAPK1 

MAPK3 

SMC3 

SMC1A 

    

PTPRD   ABL1 PIK3CA 

PTEN 

 PPFIBP1 

PPFIBP1  YWHAZ  PI4KB  PTPRD 

SVEP1   ITGB1 DGKH   

MSMB  AR   ADSL  

MUC4   CDH1    

ZNF385D       

C10orf10       

 

 

 

 

 

 

 



Figure S1. Gene Ontology (GO) enrichment analyses for downregulated genes. GO enrichment 

analyses for a) smokers vs nonsmokers ; b) emphysema vs non emphysema patients; c) severe vs mild 

emphysema patients; and d) GOLD-4 vs GOLD-1 patients. 

 



 

Figure S2. Gene Set Enrichment Analysis (GSEA) regarding the four stages in COPD. Identified 2 

co-upregulated pathways (a, b), and 3 co-downregulated pathways (c, d) (FIgure 5b). 



 

 

Figure S3. The flow of the core DEGs and core pathways PPI analysis procedure. 
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