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Figure S1. (A—B) Volcano plot and heatmap of DEGs between CHF and
normal peripheral blood samples. (C) Gene co-expression network of the
turquoise module from WGCNA, showing high-confidence interactions
(edge weight > 0.575).
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Figure S3. (A) PPI network of overlapping genes identified by machine
learning algorithms. (B) Pearson correlation of the five key genes from the
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Figure S4. (A) Cumulative distribution function (CDF) plot for evaluating
clustering stability. (B) Delta area plot showing the relative change in
CDF for different cluster numbers. (C) Top 5 enriched GO terms in BP,
CC, and MF categories of each cluster based on upregulated DEGs. (D)
KEGG pathways enriched in each cluster based on upregulated DEGs.
(E) GSEA results of C2CP gene set for each cluster. Enriched terms
were ranked by the absolute value of NES, and the top 10 terms from
each direction were selected. For clusters with fewer than 10 positively
enriched terms, all available terms are shown.
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Figure S4. (A) Cumulative distribution function (CDF) plot for evaluating clustering stability. (B) Delta area plot showing the relative change in CDF for different cluster numbers. (C) Top 5 enriched GO terms in BP, CC, and MF categories of each cluster based on upregulated DEGs. (D) KEGG pathways enriched in each cluster based on upregulated DEGs. (E) GSEA results of C2CP gene set for each cluster. Enriched terms were ranked by the absolute value of NES, and the top 10 terms from each direction were selected. For clusters with fewer than 10 positively enriched terms, all available terms are shown.
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Immune Composition Heatmap (CIBERSORTX)
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Figure S5. (A) Stacked bar plot showing the relative proportions of 22
iImmune cell types in each cluster based on CIBERSORTX. (B) Heatmap
of immune cell composition across the clusters. (C) Pairwise
comparisons of immune cell types among clusters. (***p < 0.001, **p

< 0.01, *p < 0.05, ns: not significant)
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Figure S5. (A) Stacked bar plot showing the relative proportions of 22 immune cell types in each cluster based on CIBERSORTx. (B) Heatmap of immune cell composition across the clusters. (C) Pairwise comparisons of immune cell types among clusters. (***p < 0.001, **p < 0.01, *p < 0.05, ns: not significant)
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Figure S6. Pairwise comparisons of immune functions among clusters.
(***p < 0.001, **p < 0.01, *p < 0.05, ns: not significant)
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Figure S6. Pairwise comparisons of immune functions among clusters. (***p < 0.001, **p < 0.01, *p < 0.05, ns: not significant)
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Figure S7. Supplementary Modified IRS distributions of the cluster-driven
key genes, based on staining intensity and positive cell fraction in normal
heart, lung, and breast tissues, as well as LUAD, LUSC,IDC, and ILC.
Only genes with multiple validated antibodies in the HPA are included.
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