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Supplementary Fig. S1 Functional enrichment, expression patterns, and mutation characteristics of the 98 prognostic mitochondrial dysfunction-related genes (MDGs). (A) GO enrichment analysis of the 98 prognostic MDGs. (B) KEGG pathway enrichment analysis of the 98 prognostic MDGs. (C) Heatmap showing the expression patterns of the 98 prognostic MDGs in HNSC tumor and normal tissues. (D) Single-nucleotide variant (SNV) frequencies and mutation profiles of the 98 prognostic MDGs in HNSC samples.
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Supplementary Fig. S2 Kaplan–Meier survival analysis of the 10 prognostic mitochondrial dysfunction-related genes in HNSC. (A–J) Overall survival according to the expression levels of DHRS2, HOXB9, TNFRSF4, IFI27, PLAU, CELSR3, RBP4, ULBP2, FST, and PPP1R3A, respectively. Higher TNFRSF4 and CELSR3 expression was associated with better survival, whereas higher expression of the remaining genes was associated with poorer survival (P < 0.05).
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Supplementary Fig. S3 Kaplan–Meier survival analysis of the prognostic model in different clinicopathological subgroups. (A–L) Overall survival of the high- and low-risk groups in patients stratified by age (>65 years and ≤65 years), sex (male and female), clinical stage (I–II and III–IV), T stage (T1–2 and T3–4), N stage (N0 and N1–3), and M stage (M0 and M1–X), respectively. The high-risk group showed poorer overall survival in all subgroups except the M1–X subgroup, in which the difference was not statistically significant (P > 0.05).
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Supplementary Fig. S4 Somatic mutation landscape and single-nucleotide variant characteristics in the TCGA-HNSC cohort. (A) Overview of somatic mutations, including variant classification, variant type, SNV class, mutation burden, and the 10 most frequently mutated genes. Missense mutations and SNPs were predominant, with C>T being the most frequent base substitution. (B) Distribution of the six SNV substitution types and transition/transversion (Ti/Tv) patterns across HNSC samples.
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Supplementary Fig. S5 Immune cell infiltration characteristics and their association with overall survival in HNSC. (A) Relative proportions of 22 immune cell types in the high- and low-risk groups estimated by CIBERSORT. (B) Correlation heatmap of the 22 immune cell populations. (C, D) Kaplan–Meier survival analyses according to the infiltration levels of eosinophils, activated mast cells, regulatory T cells, and γδ T cells (P < 0.05).
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