Supplementary figures and legends
Figure S1. Flowchart showing the workflow of this study.

Figure S2. Enhanced cholesterol metabolism (CM) activity in macrophages in atherosclerosis (AS)
[bookmark: _Hlk199980931]A-E. TSNE plot of CM activity.
[bookmark: _Hlk199980910]F-J. Violin plots of CM scores for each cell type.
K-O. Comparison of the proportions of macrophages with high CM scores between atherosclerotic core (AC) plaques and their corresponding proximal adjacent (PA) normal tissue samples.

Figure S3. Differences in the intercellular communication of macrophages with high and low cholesterol metabolism (CM) scores in atherosclerotic core (AC) plaques.
A-B. Circular diagrams showing the signalling pathways by which macrophages act as sources (A) and targets (B).
C-D. Heatmaps displaying the incoming (C) and outgoing (D) signalling patterns from various cell types.
E. Network diagram illustrating the roles of various cell types in the SPP1 signalling pathway.
F. Differences in ligand‒receptor pairs involved in communication between macrophages with high and low CM scores and other cells in the SPP1 signalling pathway.

Figure S4. Immune infiltration analysis of the GSE43292 dataset.
A. ssGSEA was used to evaluate the differences in 29 immune cells between macroscopically intact tissue samples and atheroma plaque stage samples.
B. Correlation analysis between 3 feature genes and ssGSEA immune infiltration scores.
C. Immune infiltration analysis of the two groups by the ESTIMATE algorithm.
D. Correlation analysis between 3 feature genes and ESTIMATE immune infiltration scores.
*** P < 0.001, ** P < 0.01, * P < 0.05, ns, not significant according to the Wilcoxon test (A and C) or Spearman's rank correlation analysis (B and D).

Figure S5. Immune infiltration analysis of the GSE163154 dataset.
A. ssGSEA was used to evaluate the differences in 29 immune cells between nonintraplaque haemorrhage samples and intraplaque haemorrhage samples.
B. Correlation analysis between 3 feature genes and ssGSEA immune infiltration scores.
C. Immune infiltration analysis of the two groups by the ESTIMATE algorithm.
D. Correlation analysis between 3 feature genes and ESTIMATE immune infiltration scores.
*** P < 0.001, ** P < 0.01, * P < 0.05, ns, not significant according to the Wilcoxon test (A and C) or Spearman's rank correlation analysis (B and D).

Figure S6. Immune infiltration analysis of GSE28829.
A. ssGSEA was used to evaluate the differences in the infiltration of 29 immune cells between early atherosclerotic plaque samples and advanced atherosclerotic plaque samples.
B. Correlation analysis between 3 feature genes and ssGSEA immune infiltration scores.
C. Immune infiltration analysis of the two groups by the ESTIMATE algorithm.
D. Correlation analysis between 3 feature genes and ESTIMATE immune infiltration scores.
*** P < 0.001, ** P < 0.01, * P < 0.05, ns, not significant according to the Wilcoxon test (A and C) or Spearman's rank correlation analysis (B and D).

Figure S7. Immune infiltration analysis of the GSE100927 dataset.
A. ssGSEA was used to evaluate the differences in the infiltration of 29 immune cells between control samples and atherosclerosis samples.
B. Correlation analysis between 3 feature genes and ssGSEA immune infiltration scores.
C. Immune infiltration analysis of the two groups by the ESTIMATE algorithm.
D. Correlation analysis between 3 feature genes and ESTIMATE immune infiltration scores.
*** P < 0.001, ** P < 0.01, * P < 0.05, ns, not significant according to the Wilcoxon test (A and C) or Spearman's rank correlation analysis (B and D).

Figure S8. Differences in cholesterol metabolism (CM) and immune infiltration between the two clusters were identified by consensus clustering analysis of atheroma plaque stage patients.
A. Volcano plot of the differentially expressed genes (DEGs) between the two clusters.
B. Expression levels of the three feature genes in the two clusters.
G-H. KEGG and GO enrichment analyses of the differentially expressed genes (DEGs) between the two clusters.
E-F. Correlation analyses between 3 feature genes and ssGSEA immune infiltration scores and ESTIMATE immune infiltration scores.
*** P < 0.001, ** P < 0.01, * P < 0.05, ns, not significant according to the Wilcoxon test (B) or Spearman's rank correlation analysis (E and F).

Figure S9. The role of FABP4 in the progression of atherosclerosis (AS).
A. Comparison of the proportion of FABP4-positive macrophages (FABP4+ Mac) between atherosclerotic core (AC) plaques and their corresponding proximal adjacent (PA) normal tissue samples.
B-C. Changes in FABP4 in macrophages during the progression of AS.
D. Differences in the intercellular communication signalling pathways of FABP4-positive (FABP4+ Mac) and FABP4-negative (FABP4- Mac) macrophages in the AC group.
E. Differences in SPP1 activity between FABP4-positive (FABP4+ Mac) and FABP4-negative (FABP4- Mac) macrophages in the AC group.
F. Network diagram illustrating the roles of various cell types in the SPP1 signalling pathway.
G. Differences in ligand‒receptor pairs involved in communication between FABP4-positive (FABP4+ Mac) and FABP4-negative (FABP4- Mac) macrophages and other cells in the SPP1 signalling pathway.

Figure S10. The role of RNASET2 in the progression of atherosclerosis (AS).
A. Comparison of the proportion of RNASET2-positive macrophages (RNASET2+ Mac) between atherosclerotic core (AC) plaques and their corresponding proximal adjacent (PA) normal tissue samples.
B-C. Changes in RNASET2 in macrophages during the progression of AS.
D. Differences in the intercellular communication signalling pathways of RNASET2-positive (RNASET2+ Mac) and RNASET2-negative (RNASET2- Mac) macrophages in the AC group.
E. Differences in SPP1 activity between RNASET2-positive (RNASET2+ Mac) and RNASET2-negative (RNASET2- Mac) macrophages in the AC group.
F. Network diagram illustrating the roles of various cell types in the SPP1 signalling pathway.
G. Differences in the number of ligand‒receptor pairs involved in communication between RNASET2-positive (RNASET2+ Mac) and RNASET2-negative (RNASET2- Mac) macrophages and other cells in the SPP1 signalling pathway.

Figure S11. The role of FILIP1L in the progression of atherosclerosis (AS).
A. Comparison of the proportion of FILIP1L-positive macrophages (FILIP1L+ Mac) between atherosclerotic core (AC) plaques and their corresponding proximal adjacent (PA) normal tissue samples.
B-C. Changes in FILIP1L in macrophages during the progression of AS.
D. Differences in the intercellular communication signalling pathways of FILIP1L-positive (FILIP1L+ Mac) and FILIP1L-negative (FILIP1L- Mac) macrophages in the AC group.
E. Differences in SPP1 activity between FILIP1L-positive (FILIP1L+ Mac) and FILIP1L-negative (FILIP1L- Mac) macrophages in the AC group.
F. Network diagram illustrating the roles of various cell types in the SPP1 signalling pathway.
G. Differences in the number of ligand‒receptor pairs involved in communication between FILIP1L-positive (FILIP1L+ Mac) and FILIP1L-negative (FILIP1L- Mac) macrophages and other cells in the SPP1 signalling pathway.
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