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Supplementary Figure S1. Cross-validation (CV) accuracy distribution across different K-fold values for model optimization. The model performance was evaluated using K-fold cross-validation (K = 4 to 10).
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Supplementary Figure S2. Power analysis and sample-size justification for the proteomics subtype comparison. (A) Histogram of Cohen’s d effect sizes for the 1,000 most variable proteins. The vertical dashed line marks the median (d ≈ 0.971); the dotted-dashed line marks the conventional “large effect” threshold (d = 0.8). The distribution indicates that most proteins show medium-to-large effects. (B) Empirical cumulative distribution function (ECDF) of | d |. Horizontal dashed lines mark key percentiles. Approximately 60% of proteins have | d | ≥ 0.8 (large effect), and about 50% have | d | ≥ 0.97 (the median). (C) Effect size versus statistical power under the current sample sizes (n1=39, n2 =30; α=0.05; two-sided t -test). The vertical solid line marks the observed median effect size (d ≈ 0.97), corresponding to power ≈ 97.6%. The vertical dashed line marks d =0.8, corresponding to ~ 90% power. (D) Distribution of the minimum total sample size required to achieve 80% power across proteins, maintaining the current allocation ratio (≈ 0.77). The vertical solid line marks our actual total sample size (n =69), which is substantially higher than the minimum required for most proteins.All calculations are based on the noncentral t distribution for the two-sample t -test (two-sided, α=0.05). Effect sizes were computed from expression data after log (1+ x) transformation and centering by subtracting the per-protein median. Data are presented as frequency distributions (A, D) or cumulative probabilities (B, C).
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Supplementary Figure S3. Feature selection and differential gene expression analysis between poor CCC and control groups. (A) Volcano plot of differentially expressed genes (DEGs) between poor CCC and control groups. Each dot represents a gene, plotted by log2 fold change (x-axis) and -log10 false discovery rate (FDR, y-axis). (B) Variance explained by principal components in dimensionality reduction analysis. The bar plot displays the percentage of explained variance for the top 10 principal components. poor CCC: poor coronary collateral circulation, control: good coronary collateral circulation.
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Supplementary Figure S4. Machine learning-based classification of CDVR and ITMD patients using clinical and hematological features. (A) Performance comparison of eight machine learning algorithms for CDVR and ITMD classification. Multiple metrics including cross-validation accuracy (CV_accuracy), training accuracy (Train_Accuracy), testing accuracy (Test_Accuracy), precision (Test_Precision), recall (Test_Recall), and F1 score (Test_F1) were evaluated. (B) SHAP (SHapley Additive exPlanations) summary plot showing the impact of top features on the XGBoost model output. (C) Receiver operating characteristic (ROC) curve of the XGBoost classifier. (D) Confusion matrix of the XGBoost model on the test set. 
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Supplementary Figure S5. Univariate Cox regression forest plots of MACE event of CDVR, and ITMD subtypes. CDVR: Driven Vascular Remodeling CDVR subtype, ITMD: Immuno-Thrombotic Myocardial Dysfunction subtype.
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