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Screening hub genes as diagnostic biomarkers for ankylosing spondylitis: a bioinformatics analysis

WANG Chen-feng, LU Xu-hua’
Department of Orthopaedics, The Second Affiliated Hospital of Naval Medical University (Second Military Medical University),
Shanghai 200003, China

[ Abstract | Objective To explore the differentially expressed genes (DEGs) related to ankylosing spondylitis
(AS) through bioinformatics strategies, and to find new diagnostic markers for the disease. Methods The microarray data
related to AS were downloaded from the Gene Expression Omnibus (GEO) database of the National Center of Biotechnology
Information, and the DEGs between the AS patients and healthy population in the peripheral blood were analyzed and
screened. The Database for Annovation, Visualization, and Integrated Discovery (DAVID) was used to complete the Gene
Ontology (GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathway analyses of the DEGs,
and then the online database String was used to construct a protein-protein interaction (PPI) network, and the Cytoscape 3.7.1
software was used to screen the significant protein modules in the PPI network to obtain hub genes. The area under curve (AUC)
values of the receiver operating characteristic (ROC) curves were calculated to evaluate the diagnostic efficacy of hub genes
for AS. Results A total of 187 DEGs were screened out, including 96 up-regulated genes and 91 down-regulated genes. The
results of GO function analysis showed that the DEGs were mainly involved in ribonucleoside monophosphate metabolism
process, nucleoside monophosphate metabolism process and purine ribonucleoside monophosphate metabolism process. And
the results of KEGG signaling pathway analysis showed that DEGs mainly participated in non-alcoholic fatty liver disease,
Huntington’s disease and oxidative phosphorylation. Five hub genes (adenosine triphosphate synthase, H' transporting,
mitochondrial FO complex, subunit F6 [ATP5J], NADH:ubiquinone oxidoreductase subunit B3 [ NDUFB3], ubiquinol-
cytochrome ¢ reductase binding protein [UQCRB], cytochrome ¢ oxidase subunit 7A2 [ COX7A42], and ubiquinol-cytochrome
c reductase hinge protein [UQCRH]) were screened out based on the results of PPI network analysis, showing significant
diagnostic efficacy for AS (AUC values were 0.859, 0.852, 0.840, 0.820, and 0.805, respectively). Conclusion ATP5J,

[FmBHA] 2021-12-20 [#EZH#] 2022-05-16

[(E£WB] EHZEAARERES (81572201 ). Supported by National Natural Science Foundation of China (81572201).
[EHE®IN] T/=IE, M-t E-mail: wangchenfeng0102@163.com

“iAEVEH ( Corresponding author ). Tel: 021-81885793, E-mail: xuhualu@hotmail.com



11

5 8 ). FURIE, LT AW

il

ST LS AL R 1 GRS Wibr B ) * 889 -

NDUFB3, UQCRB, COX7A2 and UQCRH may be used as new diagnostic markers related to AS in peripheral blood.
[ Key words ] ankylosing spondylitis; Gene Expression Omnibus; bioinformatics; differentially expressed genes;

biomarkers
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Fig1 Heatmap of differentially expressed genes between AS patients and healthy controls
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AS: Ankylosing spondylitis; FC: Fold change.
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Fig2 GO biological process and KEGG signaling pathway analyses of differentially expressed genes between

AS patients and healthy controls

A: The biological process of GO function analysis; B: The enrichment result of the KEGG signaling pathway. GO: Gene Ontology;

KEGG: Kyoto Encyclopedia of Genes and Genomes; ATP: Adenosine triphosphate.
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Fig3 PPI network analysis and hub gene acquisition

A: PPI network analysis. Cytoscape 3.7.1 software was used to visualize the interaction between differentially expressed genes;

B: The most significant module in PPI network was obtained through MCODE plug-in analysis, which contained 10 hub genes; C: Hub

genes were obtained by cytoHubba plug-in (the redder the node color is, the higher the score is). PPI: Protein-protein interaction.
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Fig4 ROC curves for evaluating the diagnostic performance of hub genes for AS

A: The diagnostic performance of the 5 hub genes; B: The diagnostic performance of the model constructed by the 5 hub genes. ROC:

Receiver operating characteristic; AS: Ankylosing spondylitis; TPR: True positive rate; FPR: False positive rate; ATP5J: Adenosine

triphosphate synthase, H ' transporting, mitochondrial FO complex, subunit F6; COX7A2: Cytochrome ¢ oxidase subunit 7A2;

NDUFB3: NADH:ubiquinone oxidoreductase subunit B3; UQCRB: Ubiquinol-cytochrome ¢ reductase binding protein; UQCRH:

Ubiquinol-cytochrome c reductase hinge protein; AUC: Area under curve; CI: Confidence interval.
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