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Bioinformatics analysis of differentially expressed genes in COPD
and their differential expression in LUSC
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Abstract ; In order to determine the molecular markers of chronic obstructive pulmonary disease (COPD) and the
differential expression genes( DEGs) of COPD and lung squamous cell carcinoma( LUSC) , explore the predictors of
COPD and lung cancer, and find new therapeutic targets, three gene expression datasets were selected from GEO
database, and DEGs and potential biomarkers of small airway epithelial cells (SAECs) of COPD were extracted
based on bioinformatics method. The functions and metabolic pathways of DEGs were predicted by Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and Genomic( KEGG). Then, the modules and hub genes were screened
by Cytoscape from PPI networks. Lastly, the difference expression of hub genes in LUSC and the correlation of the
differential genes were analyzed using TCGA database. Results showed that 52 up-regulated and 24 down-regulated
genes were obtained. These 76 DEGs were mainly related to metabolism of xenobiotics by cytochrome P450,
chemical carcinogenesis, arachidonic acid metabolism, and thyroid hormone synthesis. Then two functional modules
and ten hub genes were screened from PPI network by Cytoscape. Further analysis showed that five of the ten hub
genes were DEGs in LUSC samples in TCGA database. So SPP1, ALDH3A1, SPRR3, KRT6A, and SPRR1B may
be molecular markers in COPD and DEGs in both COPD and LUSC, which lays a foundation for the research of
pathogenesis of COPD and LUSC and corresponding relations.
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Table 1 COPD microarray datasets from GEO database

WHBWEE O BEAR IEWRAA/A COPD BEARKUA R
GSE11784  SAG 53 14 GPL570
GSE11906  SAG 46 15 GPL570
GSE20257  SAG 22 9 GPL570

&it 121 38

455 ;. SAG, Small airway epithelium;ll\/ﬁ—jﬁjlﬁéﬂﬂﬂ@.
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Fig.1 Volcano plot for DEGs
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Table 2 A total of 76 DEGs in three GEO datasets

22 55K ( DEGs) JLH
CYP1A1 ,CYP1B1 SLCTA11 LINCO0942 .CABYR .CCL2 .SPRR1A .GAD1 MMP12 AKR1B10 AHRR .
TCN1 ST3GAL4-AS1 .LOC284825 TPRXL PHEX .GPX2 .DUOXA2 .CYP4F2 SPRR3 .CGREF1 NROBI .
iR SFRP2 .CLEC5A .UCHL1 MUCL1 .FCGR2B .SCG3 .CBR1 MEP1A RP11-203B7.1 PRKG1-AS1 EGF .
LINC01082 .BPIFB2 PTPRH .KRT6A KRT13 .SPP1 STATH .LOC344887 .SPRR1B .PRSS50 JAKMIP3 .
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Table 3 GO enrichment analysis of DEGs in COPD samples

GO £k E/ESuy ) s PE
G0:0048018 ZAR AR T 7 7.45%x107*
G0 ;0030546 {5 32 AR 7RI 7 7.91x107*
G0 ;0046906 t DU HE 25 A 6 6.43x1076
G0:0004175 PR A 1 6 2.37x107
G0 ;0020037 MLLT R L5 5 6.84x10-°
G0:0001664 G Hm MR ZIRLs 5 2.13x107
G0:0016614 AL T 4 7.1x107*
G0 0005506 BB FEE A 4 1.24x1073
G0:0005125 A PR35 4 6.09x1072
G0:0070330 J7 ARG 1 3 6.22x10°%
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Fig.2 Heat map for DEGs between COPD and normal samples
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Fig.3 KEGG enrichment analysis of DEGs in COPD
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Table 4 KEGG pathway analysis of DEGs in COPD samples

Rzt D D pfE ®IEJG p A R
YA R P450 X A1) 5 AR5 hsa00980 4 1.18x107* 7.502x1073  CYP1Al .CYP1B1 .CBR1 ALDH3A1
158U hsa05204 4 1.50x107* 7.502x107*  CYP1A1 .CYP1B1 ,CBR1 ALDH3A1
AGE TR A hsa00590 3 1.04x1073 3.479x1072 GPX2 .CYP4F2 .CBR1
FUR AR R A% hsa04918 3 1.90x1073 4.746x1072 GPX2 DUOXA2 .DUOX2
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Fig.4 PPI network of DEGs in COPD samples
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Fig.5 PPI network of two key modules obtained by MCODE in cytoscape( A and B)
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Fig.6 Ten hub genes screened by PPI network
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Fig.7 Significance verification of SPP1(a), ALDH3A1(b), SPRR3(c), KRT6A(d), and SPRR1B(e)
in LUSC samples in TCGA and GTEx databases
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Fig.8 Correlation analysis of hub genes
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