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Screening and validation of key inflammation-related genes in Crohn’s disease based on bioinformatics
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Abstract Objective To screen and verify the expression of inflammation-related genes in Crohn’s disease (CD) using bioinformatics
methods. Methods Datasets of CD (GSE193677,GSE66407 ,and GSE179285) and inflammatory-related genes (IRGs) were down-
loaded from the Gene Expression Omnibus (GEQ) database and Molecular Signatures Database (MSigDB), respectively. First,single
sample gene sel enrichment analysis (ssGSEA) was performed on the GSE193677 dataset to determine the levels of immune cells and
inflammation in patients with CD and healthy individuals. Next, DESeq2 was used to perform differential gene expression (DGE) analysis
on the CD dataset. Differentially expressed genes (DEGs) between patients with CD patients and healthy individuals were identified
using llog,FCI=1 and adjusted for P < 0.05. The intersections of DEGs and IRGs were used to obtain inflammation-related differentially
expressed genes (IRDEGs) . Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses were
performed for the IRDEGs. STRING and Cytoscape software were used to perform protein-protein interaction (PPI) network analyses. Fur-
thermore, the cytoHubba plug-in of Cytoscape software was used to select and identify key IRDEGs. The variations in expression of key

IRDEGs between patients with CD and healthy individuals and between inflammatory and non-inflammatory groups were verified through

EEWE: HRIGRE S LR H (ZK108000) 5 i Je s K B8 B IRF5E &
L RHEFH5 H (2022-PUMCH-B-024) 5 /7 5 25 7K 5T I B i PR
5% LI 53 H (2022-PUMCH-C-063)

EFE® . T (1998-), il 5e k.

BIS1EE . #%7%% W, E-mail : yangaiming@medmail.com.cn

I #5 B #5:2023-10-12

™ £& H R A 18] - 2024-04-10 17:52:19



SAM] TR, JETEME R0 5B U rh SR A DG OC HIERE B 1 i 1 K i - 325~

the GSE66407 and GSE179285 datasets. Results  ssGSEA analyses of the GSE193677 dataset showed that the expression of inflamma-
tory cells in patients with CD was significantly higher than that in healthy controls (P < 0.001) . Immune cell levels of dendritic
cells (P < 0.001), neutrophils (P < 0.001), and macrophages (P < 0.05) were also significantly up-regulated. Through DGE analysis , 450
DEGs were identified , including 378 up-regulated and 72 down-regulated genes. The intersection of 200 IRGs identified from the DEG
database obtained 24 IRDEGs. GO and KEGG enrichment analyses showed that the IRDEGs were significantly enriched in T cell prolifera-
tion, the CXC chemokine receptor (CXCR) pathway, serine protein inhibition,and interleukin (IL) -17 signaling pathways. PPI analyses
and Cytoscape software identified seven key IRDEGs, namely IL-Ia, selectin E (SELE), C-X-C motif chemokine ligand (CXCL) 11, colony
stimulating factor (CSF) 3,CXCL9,CXCLI10,and chemokine CC motif ligand (CCL) 7. The seven key IRDEGs showed positive correla-
tion with clinical disease activity to varying degrees (P < 0.05) . Validation showed that,in the GSE66407 dataset,ILIA ,SELE,CXCLI1,
CXCL9,CXCL10,and CCL7 expression levels were significantly up-regulated in the CD and inflammation groups (all P < 0.01) . In the
GSE179285 dataset,SELE,CXCL11,CSF3,CXCL9,CXCL10,and CCL7 expression levels in the CD group was higher than those in the
healthy control group (all P < 0.01) . The expression levels of the seven key IRDEGs in the inflammatory group was higher than those in
the non-inflammatory group (all P < 0.05) . Conclusion The present study verified the expression of inflammation-related genes in CD
and identified seven key IRDEGs, including IL1A ,SELE ,CXCL11,CSF3,CXCL9,CXCL10,and CCL7,which provides support for future

research in the diagnosis and treatment of patients with CD.
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Fig.3 GO enrichment analysis of IRDEGs
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Fig.4 KEGG enrichment analysis of IRDEGs
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Tab.1 The top 10 genes screened by 6 fitting methods (ranked scores from high to low)

No. MCC MNC EPC DMNC Degree Closeness
1 ILIA ILIA ILIA ILIA ILIA ILIA
2 ILIB ILIB ILIB CXCL6 ILIB ILIB
3 CXCLS8 CXCL8 CXCLS8 SELE CXCLS8 CXCLS8
4 SELE SELE SELE CXCLI11 SELE SELE
5 CXCL11 CXCLI11 CXCL11 CSF3 CXCLI11 CXCL11
6 IL6 IL6 IL6 SERPINEI 1L6 IL6

7 CSF3 CSF3 CSF3 CXCLI10 CSF3 CSF3
8 CXCL9 CXCL9 CXCL9 CXCL9 CXCL9 CXCL9
9 CXCLI10 CXCLI10 CXCL10 CCL7 CXCLI0 CXCLI10
10 cCcL7 cCcL7 ccL7 TNFAIP6 CCL7 cCL7
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