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Screening and Validation of Differentially Expressed ceRNA in Staphylococcus
Aureus Sepsis Based on GEO Database
WANG Yun, XIAO Ning, DUAN Huanhuan (Handan Central Hospital , Hebei Handan 056001, China)

Abstract:Objective To screen differentially expressed genes (DGEs) in staphylococcus aureus sepsis and construct a competing
endogenous RNA (ceRNA) regulatory network based on the Gene Expression Omnibus (GEO) database, in order to gain deeper
insights into the pathogenesis of Staphylococcus aureus sepsis. Methods The gene expression data set of Staphylococcus aureus
bloodstream infection (BSI) was retrieved from GEO database, and the differentially expressed genes of Staphylococcus aureus
sepsis were screened using GSE33341 dataset. The enrichment analysis on DGEs was performed using the Kyoto Encyclopedia
of Genes and Genomes (KEGG). The regulatory network of for long non-coding RNAs (InRNAs) was constructed based on ceR-
NA theory. Finally, 84 patients with sepsis treated in Handan Central Hospital from January 2022 to December 2023 were col-
lected as research objects. Patients were divided into a Staphylococcus aureus group (n=42) and a control group (n=42) based on
infection status. RNA was extracted from samples, and the selected genes were validated using quantitative real time polymerase
chain reaction (QRT-PCR). Results 81 IncRNAs, 114 miRNAs and 76 mRNAs were obtained to construct the ceRNA regulatory
network of IncRNA-miRNA-mRNA. Finally, a total of 3 pathogenic genes related to staphylococcus aureus were obtained, spe-
cifically IncRNA XIST, NEAT1 and MALAT1. KEGG enrichment analysis showed that the DEGs primarily functioned through
Th17 cell differentiation, Th1l and Th2 cell differentiation, T cell receptor signaling, sphingolipid signaling, retrograde endo-
cannabinoid signaling, Ras signaling, PI3K-Akt signaling, oxidative phosphorylation, natural killer cell-mediated cytotoxicity,

MAPK signaling, FoxO signaling, FC & RI signaling, apoptotic biological processes involved in staphylococcus aureus infection.
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RT-qPCR detection of key gene expression in clinical samples showed that compared with the control group, the Staphylococcus
aureus group exhibited statistically significant upregulation of IncRNA XIST, IncRNA NEAT1, IncRNA MALAT1 in blood sam-
ples, the differences were statistically significant (/=11.387, 10.444, 23.183, all P<0.001). The experimental results were consis-

tent with bioinformatics analysis findings. Conclusions Bioinformatics screening identified IncRNA XIST, NEAT1 and MALAT1

as key genes in Staphylococcus aureus sepsis. These may serve as potential targets for diagnosis and treatment of Staphylococcus

aureus sepsis, offering new insights for clinical management.

Keywords: Staphylococcus aureus; sepsis; differentially expressed gene; bioinformatics analysis; competing endog-

enous RNA; bloodstream infection
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