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Screening and Bioinformatics Analysis of Idiopathic Pulmonary Fibrosis Related Genes
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Abstract: [Objective] We aimed to explore the pathogenic genes of Idiopathic pulmonary fibrosis (IPF) by bioinformatics analy-
sis and provide a target for further research. [ Methods ] Gene data sets GSE53845, GSE24206, GSE10667 were downloaded from the
Gene Expression Omnibus database and the differential expression genes of normal tissue and IPF were screened with GEO2R analysis
tool. GO analysis and KEGG pathway enrichment analysis of differentially expressed genes were performed in DAVID database in or-
der to find out the biological function and its focused signal pathway in differentially expressed genes during IPF development. In order
to study the relationship between differential genes and proteins, STRING and CYTOSCAPE software were used to construct the pro-
tein interaction network and MCODE software was used to extract the sub—network modules in the protein—interacting network. [Re-
sults] This study found 110 differentially expressed genes, of which 92 were high expression in IPF and 18 were low expression. GO
enrichment analysis showed that the up—regulated genes in IPF mainly affected the biological processes such as cell adhesion, bio—ad-
hesion and collagen metabolism. The enriched molecular function was mainly involved in the composition of extracellular matrix struc-
ture and the binding of calcium ions. The down-regulated proteins are mainly involved in the sensory regulation of the biological pro-
cess in IPF. KEGG pathway analysis showed that the up—regulated genes in IPF were mainly involved in receptor interactions, cell ad-
hesion and other signaling pathways. [ Conclusions ] This study uses bioinformatics to screen out the differential genes, some of which
have been shown to be involved in IPF, and some genes have not been studied, suggesting that it may be a new research target for IPF
pathogenesis.
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Fig.1 Identifications of differentially expressed gene in mRNA expression profile of GSE53845, GSE24206, and GSE10667
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Table 2 KEGG Pathway of DEG

Up-regulated KEGG Count % P

04512 : ECM-receptor interaction 6 69.36  <0.001
04510: Focal adhesion 7 80.92 0.001
04360 : Axon guidance 4 46.24 0.046

23 EFFREEEANEAEEMEE

AR B RS REAT AN SR AL Y i
1 B A B 11 T3 % 30 A0 A 5 SR A P i
Mo HEA BB AR AR 2
SR IR HE DN 19 8 AR 28R i 51071 i R 84

&1 GOEESMER
Table 1 GO terms enriched by DEGs

Term Count % P
Up-regulated

BP(Biological Process)
G0:0007155~cell adhesion 17 1.97 < 0.001
(G0:0022610~biological adhesion 17 1.97 < 0.001
(G0:0032963~collagen metabolic process 6 0.69 < 0.001
(G0:0044259~multicellular organismal macromolecule metabolic process 6 0.69 <0.001
(G0:0044236~multicellular organismal metabolic process 6 0.69 < 0.001

MF (Molecular Function)
(G0:0005201~extracellular matrix structural constituent 8 0.92 < 0.001
G0:0005509~calcium ion binding 14 1.62 < 0.001
(G0:0048407~platelet—derived growth factor binding 3 0.35 0.001
(G0:0008201~heparin binding 5 0.58 0.001
(G0:0019838~growth factor binding 5 0.58 0.002

CC (Cell Component)
(G0:0044421 ~extracellular region part 30 3.47 <0.001
(G0:0031012~extracellular matrix 20 2.31 <0.001
G0:0005576~extracellular region 40 4.62 < 0.001
(G0:0005578~proteinaceous extracellular matrix 19 2.20 <0.001
(G0:0044420~extracellular matrix part 10 1.16 < 0.001

Down-regulated

BP
G0:0051930~regulation of sensory perception of pain 2 11.11 0.008
G0:005193 1 ~regulation of sensory perception 2 11.11 0.008
G0:0051345~positive regulation of hydrolase activity 3 16.67 0.009
G0:0016477~cell migration 3 16.67 0.020
G0:0051674~localization of cell 3 16.67 0.025
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Fig.2 Significant modules from PPI network
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