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Abstract: Objective: We used single — cell RNA sequencing (scRNA —seq) analysis, Bulk RNA sequencing (RNA —
seq) » high dimensional weighted gene co — expression network analysis (hdWGCNA) . machine learning, and gene
set enrichment analysis (GSEA) to identify key genes of acute coronary syndrome (ACS). Methods: We download-
ed plaque scRNA — seq data containing ACS and stable angina pectoris (SAP) from Gene Expression Omnibus
(GEO) and identify differentially expressed genes (DEGs). The earliest differentiating cell types during ACS devel-
opment was identified by pseudotime analysis, hdWGCNA was performed to identify the ACS related gene modules.
Plaque RNA - seq data containing ACS and stable coronary artery disease (sCAD) were down loaded for differential
analysis. SCRNA —seq sample DEGs, RNA — seq sample DEGs, and module genes identified by hdWGCNA were in-
tersected to screen for potential core genes of ACS. Random forest (RF) and support vector machine recursive fea-
ture elimination (SVM — RFE) were used to identify key genes of ACS and perform GSEA. Results: A total of 249
DEGs were identified in scRNA — seq data, and monocyte was the earliest differentiating cell type during ACS path-
ological process. A total of 18 ACS related gene modules and 3173 module genes were identified by hd WGCNA, and
846 DEGs were identified in RNA — seq data. After intersection, 51 potential core genes for ACS were obtained.
Machine learning algorithms identified C — C Motif Chemokine Ligand 20 (CCL20) as the key gene of ACS. GSEA

revealed that activities of signaling pathways such as neutrophil extracellular trapping networks (NETs) formation
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and extracellular matrix (ECM) receptor interactions were associated with CCL20 expression. Conclusion: CCLZ20 is

a key gene of ACS that may be a new target for ACS therapy. The activities of signaling pathways such as NETs for-

mation and ECM receptor interaction correlates with CCL20 expression levels, which may be a key pathway for

CCLZ20 involvement in ACS pathogenesis.
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