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Supplemental Figure1. (A, B) Kaplan–Meier curves for overall survival in the GSE78229 and GSE62452 cohorts, respectively. Survival differences between high-risk and low-risk groups were assessed using the log-rank test. (C) Decision curve analysis of models for TCGA training, GSE78229, and GSE62452 cohorts. (D) Evaluation of immune infiltration status in MOS score subgroups. P-values were calculated using the Wilcoxon rank-sum test with FDR correction. (E) Correlation between the MOS signature and immune checkpoint gene expression assessed by Spearman's rank correlation. (F) Distribution of mutation burden scores in MOS score subgroups. Statistical significance was determined using the Wilcoxon rank-sum test (***P < 0.001) (G) Kaplan–Meier curves for subgroups. Survival differences were assessed using the log-rank test.
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Supplemental Figure2. Immune infiltration between risk subgroups in each molecular subtype. (A, B) Infiltration abundance of immune cells between high-risk and low-risk groups in Cluster 1 (A) and Cluster 2 (B). P-values were calculated using the Wilcoxon rank-sum test with FDR correction (*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001).
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Supplemental Figure3. Immune infiltration between risk subgroups in each molecular subtype. (A, B) Infiltration abundance of immune cells between high-risk and low-risk groups in Cluster 1 (A) and Cluster 2 (B). P-values were calculated using the Wilcoxon rank-sum test with FDR correction.
Supplemental table 1. The primer sequences used in qRT-PCR.
	Genes
	Sequences 

	Human CENPT
	5′-CCCTGCTTGAAACGGCTTCCC-3′ (forward)

	
	5′-AGCGTCCGAGGTGTCTGTTCC-3′ (reverse)

	Human GMNN
	5′-TGTCCGCAGGCTTGTCCAAAAG-3′ (forward)

	
	5′-GACTCCTGGGTGACTCCTCCAAG-3′ (reverse)

	Human NOG
	5′-CCATGCCGAGCGAGATCAAAGG-3′ (forward)

	
	5′-GTCTGCGACCACAGCCACATC-3′ (reverse)

	Human GAPDH
	5′-GCACCGTCAAGGCTGAGAAC-3′ (forward)

	
	5′-TGGTGAAGACGCCAGTGGA-3′ (reverse)




Supplemental table 2. Differential infiltration of 28 immune cell types between high-risk and low-risk groups based on ssGSEA analysis.
	Immune cell types
	P value

	Activated CD8 T cell
	0.057

	Central memory CD8 T cell
	0.021

	Effector memeory CD8 T cell
	0.099

	Activated CD4 T cell
	<0.0001

	Central memory CD4 T cell
	<0.0001

	Effector memeory CD4 T cell
	0.446

	T follicular helper cell
	0.741

	Gamma delta T cell
	0.022

	Type 1 T helper cell
	0.553

	Type 17 T helper cell
	0.469

	Type 2 T helper cell
	0.088

	Regulatory T cell
	0.636

	Activated B cell
	0.003

	Immature B cell
	0.086

	Memory B cell
	<0.0001

	Natural killer cell
	0.133

	CD56bright natural killer cell
	0.008

	CD56dim natural killer cell
	0.086

	Myeloid derived suppressor cell
	0.374

	Natural killer T cell
	0.975

	Activated dendritic cell
	0.15

	Plasmacytoid dendritic cell
	0.102

	Immature dendritic cell
	0.001

	Macrophage
	0.307

	Eosinophil
	0.001

	Mast cell
	0.021

	Monocyte
	0.565

	Neutrophil
	0.391


Supplemental table 3. Differential infiltration of 28 immune cell types between risk groups in cluster1 based on ssGSEA analysis.
	Immune cell types
	P value

	Activated CD8 T cell
	0.802

	Central memory CD8 T cell
	0.169

	Effector memeory CD8 T cell
	0.464

	Activated CD4 T cell
	0.005

	Central memory CD4 T cell
	0.480

	Effector memeory CD4 T cell
	0.015

	T follicular helper cell
	0.468

	Gamma delta T cell
	0.276

	Type 1 T helper cell
	0.949

	Type 17 T helper cell
	0.454

	Type 2 T helper cell
	0.298

	Regulatory T cell
	0.227

	Activated B cell
	0.152

	Immature B cell
	0.194

	Memory B cell
	0.125

	Natural killer cell
	0.211

	CD56bright natural killer cell
	0.584

	CD56dim natural killer cell
	0.155

	Myeloid derived suppressor cell
	1.000

	Natural killer T cell
	0.299

	Activated dendritic cell
	0.997

	Plasmacytoid dendritic cell
	0.389

	Immature dendritic cell
	0.003

	Macrophage
	0.656

	Eosinophil
	0.161

	Mast cell
	0.495

	Monocyte
	0.036

	Neutrophil
	0.330



Supplemental table 4. Differential infiltration of 28 immune cell types between risk groups in cluster2 based on ssGSEA analysis.
	Immune cell types
	P value

	Activated CD8 T cell
	0.003

	Central memory CD8 T cell
	0.436

	Effector memeory CD8 T cell
	0.766

	Activated CD4 T cell
	0.003

	Central memory CD4 T cell
	0.495

	Effector memeory CD4 T cell
	0.284

	T follicular helper cell
	0.258

	Gamma delta T cell
	0.819

	Type 1 T helper cell
	0.459

	Type 17 T helper cell
	0.145

	Type 2 T helper cell
	0.199

	Regulatory T cell
	0.611

	Activated B cell
	0.992

	Immature B cell
	0.517

	Memory B cell
	0.006

	Natural killer cell
	0.810

	CD56bright natural killer cell
	0.680

	CD56dim natural killer cell
	0.360

	Myeloid derived suppressor cell
	0.946

	Natural killer T cell
	0.611

	Activated dendritic cell
	0.293

	Plasmacytoid dendritic cell
	0.495

	Immature dendritic cell
	0.471

	Macrophage
	0.267

	Eosinophil
	0.471

	Mast cell
	0.213

	Monocyte
	0.340

	Neutrophil
	0.321
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