Supplementary Information
Table S1: Clinical characteristics of patients in our cohort.
Table S2: The result of differentially expressed HERVs (absolute Log2 Fold Change >1.5 and adjusted p value <0.05).
Table S3: The details of 246 survival-related differentially expressed HERVs.
Table S4: The annotations of 246 survival-related differentially expressed HERVs using Telescope.
Table S5: The 246 survival-related differentially expressed HERVs characters (oncogene-like or tumor suppressor gene-like).
Table S6: Survival-related differentially expressed HERVs up-regulated (A) and down-regulated (B) in cancer tissue compared to non-tumor tissue.
Table S7: Expression levels of nearby genes associated with 246 survival-related differentially expressed HERVs in tumor and non-tumor tissues.
Table S8: The detail of survival-related nearby genes.
Table S9: Expression levels of 246 survival-related differentially expressed HERVs and their nearby genes in tumor and non-tumor tissues.
Table S10: The 246 survival-related differentially expressed HERVs associated with breast cancer subgroups. Red label HERVs represent no expression in non-cancerous tissues.
Table S11: Clinical phenotypes associated with HCC subgroups.
Table S12: Gene mutations associated with HCC subgroups.
Table S13: Comparison of ten HERV-related gene panels and nearby genes of survival-related differentially expressed HERVs across HERV-based subgroups in breast cancer. All comparisons are shown, including non-significant results.
Table S14: Comprehensive Fisher’s exact test results assessing enrichment of upregulated and downregulated genes in all curated gene panels across HERV-defined breast cancer subtypes. This table includes all gene panels regardless of statistical significance and serves as a complete reference for the summarized results shown in the main figures, which display only panels with p < 0.05.
Table S15: Comparison of tumor microenvironment cell type composition across tissue types (tumor vs. normal), HERV expression levels, and HERV-based subgroups in breast cancer. All comparisons are shown, including non-significant results.
Table S16: The result of differentially expressed non-LTR (absolute Log2 Fold Change >1 and adjusted p value <0.05).
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