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Abstract: To screen immune infiltration related genes in osteoarthritis (OA), multiple microarray data were
obtained from Gene Expression Omnibus (GEO) database, and divided into a training set and a validation set
to screen out the differentially expressed genes (DEGs). Then all genes in the training set were analyzed using
Gene Set Enrichment Analysis (GSEA) software for Gene Ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG) analyses. Subsequently, GO and KEGG analyses of DEGs were performed, and a pro—

tein—protein interaction (PPI) network of the DEGs was constructed to screen hub genes. The validation set
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was used for differential validation of hub genes and determination of their diagnostic value. The content and
proportion of 28 immune cells in the OA samples were obtained using the single sample gene set enrichment
analysis (ssGSEA) algorithm, and the correlation between key gene expression and immune cell infiltration was
calculated by Spearman’s correlation analysis. There were 27 DEGs found between the OA and normal car—
tilage tissues. The GSEA results showed that gene expression changes in the OA samples were mainly in—
volved in the processes such as humoral immune responses and histidine metabolic signaling pathways. GO
and KEGG analyses of DEGs showed that the DEGs were associated with signaling pathways related to
Staphylococcus aureus infection and NOD-like receptor signaling pathways. Four hub genes CAMP, S100A 8,
DEFA3, and COL5A2 were screened out from the DEGs, and their abnormal expressions in the OA tissues
and high diagnostic value were confirmed. Further analysis of immune cell infiltration showed that obvious
changes occurred in activated B cells and other immune cells in the OA cartilage tissues, and the four hub
genes were significantly correlated with immune infiltration. The results indicated that activated B cells and
other immune cells play an important role in the occurrence and development of OA, and CAMP, S1004 8,
DEFA3, and COL5A?2 are hub genes associated with immune infiltration, which are closely related to the oc—
currence and development of OA.
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Fig.1 Volcano map (A) and heat map (B) of DEGs in the training dataset
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Table 1 The top 5 signaling pathways in GSEA-KEGG analysis

Name NES P-value FDR g-value
Histidine metabolism -1.75 0.004 0.177
Drug metabolism—cytochrome P450 -1.67 0.006 0.224
Metabolism of xenobiotics by cytochrome P450 -1.66 0.010 0.160
Olfactory transduction -1.61 0.028 0.196
Taste transduction -1.61 0.022 0.159
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Table 2 The top 5 terms in GSEA-GO analysis

Name NES P-value FDR g-value
Humoral immune response -1.93 <0.001 0.227
Cellular response to gonadotropin stimulus -1.92 0.002 0.117
Antimicrobial humoral immune response mediated by antimicrobial peptide -1.90 <0.001 0.118
Inhibitory synapse -1.89 0.004 0.102
Antimicrobial humoral immune response -1.85 <0.001 0.151
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Fig.3 The bubble plots of the top 10 terms of GO analysis
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Fig.5 PPI network of DEGs (A) and the top five ranked genes (B)
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Fig.6 Differential expression analysis of four hub genes in the training dataset (A) and validation dataset (B)

" P<0.05; ™ P<0.01; ™ P<0.001.
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Fig.7 ROC analysis of four hub genes in the training dataset (A) and validation dataset (B)
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Fig.10 Heat map of correlation between hub genes and immune infiltration

" P<0.05; ™ P<0.01; ™ P<0.001.
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