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Supplementary Fig. 1: (A) Significant batch effects were observed across samples from distinct patients in GSE30979. (B) Employing the “sva” package to remove batch effects.
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Supplementary Fig. 2: A power of β = 5 was chosen as the optimal soft threshold to ensure a scale-free co-expression network.
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Supplementary Fig. 3: (A) The WGCNA algorithm was used to construct a scale-free co-expression network with the transcriptome data. (B) Among the identified gene modules, the blue module exhibited the most significant correlation with hypoxic status (r = 0.98, p = 1e-14). (C) The blue module was considered as a hypoxic module. Following a filtering threshold of MM > 0.9 and GS > 0.9, 279 genes were identified as the hub genes associated with hypoxia. (D) Reactome enrichment analysis showed that the 279 genes are mainly enriched in “Cell cycle”. (E) All the 279 genes were involved in the differentially expressed genes (DEGs) associated with hypoxia and normoxia. (F) A pie chart depicted the distribution of upregulated genes under hypoxic or normoxic conditions. (G) A formula was established to quantify the hypoxic status for each sample.
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Supplementary Fig. 4: (A - D) More details of the frequently mutated genes in each subtype across the pan-cancer cohort. (E) A landscape of focal SCNA levels in the four subtypes in the TCGA-LUAD cohort.
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Supplementary Fig. 5: (A) In the hypoxic gene signature, we observed significant correlations between PDK1 expression and glycolysis in the majority of solid cancers. (B) A protein-protein interaction (PPI) network was constructed for PDK1. (C) Substantial and positive correlations between PDK1 and various hypoxic and glycolysis markers. (D) Dissection of various cell types with corresponding markers from the LUAD-mBrain samples was depicted in a UMAP plot, (E) revealing that PDK1 was enriched only in a subset of malignant LUAD cells (highlighted in a dotted circle). Notably, the hypoxic score (F) and glycolytic activity (G) were also prominently manifested in the same area.
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Supplementary Fig. 6: The experimental procedure is depicted in the flowchart. The mouse LUAD cell line LLC was employed to establish subcutaneous xenografts in immunocompetent C57BL/6 mice. The mice were then subjected to four different treatments: anti-PD-1 monoclonal antibody (mAb), IgG isotype control, PDK1 inhibitor, and a combination of the PDK1 inhibitor and the anti-PD-1 mAb.
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