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Figure S1. Validation of the model in the validation cohorts. A-C The ROC curves at 1-, 2- and 3-year in the mentioned three cohorts.
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Figure S2. Comparison of tumor microenvironment features in high-risk and low-risk groups in the Nanjing Medical University Affiliated Cancer Hospital cohort. A Comparison of the cancer-associated fibroblasts between two subgroups; B Comparison of the senescence-associated features between two subgroups; C Comparison of the infiltration of macrophages between two subgroups. 
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[bookmark: OLE_LINK1]Figure S3. The UMAP diagram illustrated the distribution of cells in the tumor samples. A The UMAP diagram demonstrated the distribution of cells in patients with tLung, tL/B, and mLN. tLung: early-stage lung cancers; tL/B: advanced-stage lung cancers; mLN: metastatic lymph nodes. 
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Figure S4. The aging characteristics of the E9 subgroup were validated using various gene sets associated with aging. A-C The score differences among various subgroups within distinct aging gene sets were illustrated using heatmaps, violin plots, and UMAP. Statistical significance was assessed using the Wilcoxon test, and p-values are marked with asterisks: *: p < 0.05; **: p < 0.01; ***: p < 0.001; ****: p < 0.0001.
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[image: Figure S5]
Figure S5. The expression of marker genes corresponding to epithelial cell subpopulations. A The heatmap portrays the relative expression of marker genes within each epithelial cell subpopulation, with the top five marker genes calculated.


[image: Figure S6]
Figure S6. Distribution and progression of cellular states within subpopulations. A Proportions of cellular states within the epithelial cell subpopulation; B Top pathways enriched in State1 and State2 cells compared with each other.


[image: Figure S7]
Figure S7. The E9 subpopulation interacts with myeloid cells and fibroblasts within the tumor microenvironment. A Pathway activity analysis of intercellular communication between the E9 subpopulation, fibroblasts and myeloid cells.


[image: Figure S8]
Figure S8. The aging degree of cell subpopulations is examined using hUSI and SenCID computational programs. A The violin plot shows the differences in hUSI scores among different subgroups; B,C The UMAP plot and violin plot illustrate the differences in the SID2 aging status scores among different subgroups.
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