
Supplemental Material---Methods 

1 Single-cell transcriptomic data processing 

Four patients with chronic coronary syndrome (SAP) without high-intensity signals in 

coronary plaques on non-contrast T1-weighted magnetic resonance imaging and three 

patients with ACS were projected with directional coronary atherectomy to obtain the 

pooled coronary plaque. The investigation conformed to the principles outlined in the 

Declaration of Helsinki and written informed consent was provided by all participants or 

their legal representatives. CD45+ immune cells were sorted from the pooled plaques and 

applied to the 10X platform1. The feature-barcode gene expression matrix was obtained 

from GSE184073 (GPL24676 Illumina NovaSeq 6000 (Homo sapiens)) and then 

analyzed with the Seurat package (version 4.1.0)2. Cells expressing > 500 genes and < 

4000 genes and < 20% mitochondrial genes were initially included. Filtered cells were 

normalized with the LogNormalize method and 2000 most variable genes were selected 

with the vst method. Subsequently, principal component analysis (PCA) was then 

performed on the variable genes, and significant PCA components were selected. Then 

the P value distribution was visualized using the JackStraw and ScoreJackStraw functions. 

The FindNeighbors and FindClusters functions with a resolution of 0.5 were used to 

cluster the cells into different clusters, and the t-distributed stochastic neighbor 

embedding (t-SNE) analysis was conducted. The FindAllMarkers function with min.pct of 

0.25 and logfc.threshold of 0.25 was applied to identify differentially expressed genes 

(DEGs) for each cluster. Cell types were identified based on the DEGs in each cluster and 

checked according to HumanPrimaryCellAtlasData with the celldex package (version 



1.4.0)3. The scores within cells and delta distribution were used to evaluate the cell type 

annotation results. Finally, the cell type distribution in each group (the ACS and SAP 

groups) was calculated to find the differential cell types. 

2 Heterogeneity assessment 

ROGUE package (version 1.0)4 was utilized with the default parameter settings for 

recommended pipelines to accurately quantify the purity of identified cell clusters. 

3 Gene set variation and enrichment analysis 

Gene set variation analysis with GSVA package (version 1.42.0)5 was used to analyze the 

functional differences in the corresponding cell populations and gene set enrichment 

analysis was used to assess the pathway-enrichment status6. 

4 Differentially expressed immunologically relevant gene (DEIRG) 

score 

An immunologically relevant list of genes curated with functions and Gene Ontology terms 

was obtained from ImmPort7. When this list was intersected with the DEGs, we obtained 

the DEIRGs. The DEIRG score was calculated with the AUCell package (version 1.16.0)8. 

5 Trajectory analysis 

The differentiation trajectories of most abundant cells were inferred with the monocle3 

package (version 1.0.0)9. Data were preprocessed with the PCA method and 

dimensionality reduction was employed using the uniform manifold approximation and 

projection method. Finally, two-dimensional trajectories were presented. 

6 Cell-cell communication analysis 

The intercellular communication analysis was inferred, analyzed, and visualized with the 



CellChat package (version 1.4.0)10. Further, we only selected cells that were present in 

the SAP and ACS groups for analysis. 

7 Bulk transcriptomic data processing 

Bulk transcriptomic data of human peripheral blood mononuclear cells isolated from 

patients with ST-segment elevation myocardial infarction (STEMI) on the 1st day of 

myocardial infarction and stable coronary artery disease and without a history of 

myocardial infarction from GSE5986711 and GSE6264612 were analyzed in the present 

study. GSE59867 (GPL6244 [HuGene-1_0-st] Affymetrix Human Gene 1.0 ST Array 

[transcript (gene) version]) comprised 111 STEMI patients and 46 stable coronary artery 

disease patients and GSE62646 (GPL6244 [HuGene-1_0-st] Affymetrix Human Gene 1.0 

ST Array [transcript (gene) version]) included 28 STEMI patients and 14 stable coronary 

artery disease patients. Raw data was downloaded using the GEOquery package (version 

2.62.0)13 and DEGs were calculated using the limma package (version 3.50.1)14. The Bulk 

DEG was obtained by taking the intersection of the DEGs with the most significant 

difference (an adjusted P value <0.05, and an absolute logFoldChange > 0.3) between 

the two datasets. 

8 Functional enrichment analysis 

The DEGs from the different cell types clusters and Bulk DEG were independently 

imported into DAVID 202115 for Gene Ontology-biological process (BP) and Kyoto 

Encyclopedia of Genes and Genomes (KEGG) analysis. The ggplot2 package (version 

3.3.5) was conducted for visualization, as described previously16. 



9 Common DEIRGs and transcription factors regulatory 

mechanisms 

The DEGs from the different cell types clusters and human peripheral blood mononuclear 

cells (bulk DEGs) and immune-related genes were analyzed to obtain the common 

DEIRGs. Then the expression of the common DEIRGs in the immune cells sorted from 

the pooled coronary plaques was shown. 

All human transcription factors were downloaded from hTFtarget17 and AnimalTFDB 

(version 3.0)18. The DEGs from the differential cell types clusters and Bulk DEG 

converged with all human transcription factors to obtain the differentially expressed 

transcription factors (DETF). Then the expressions of these DETFs in the immune cells 

sorted from the pooled coronary plaques and human peripheral blood mononuclear cells 

were calculated. Finally, the protein-protein interaction network analysis was performed 

using STRING (version 11.5)19 to explore the transcription factors' regulatory mechanisms 

in coronary plaque vulnerability, as described previously20. The CytoNCA plugin (version 

2.1.6)21 in Cytoscape (version 3.9.1)22 was used to evaluate the multiple centralities in the 

protein-protein interaction network. 
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