Supplementary materials and methods
Survival analysis 
[bookmark: _GoBack]Kaplan-meier (K-M) estimate and plotting of K-M curves were performed with survival and survminer package in R. 

Correlation between the expression of a single gene and immune cell ratio
TCGA plot R package creates a pan-cancer heatmap with symbols indicating statistical significance to reveal the correlation between the expression of a single gene and immune cell ratio. 

Weighted Gene Coexpression Network Analysis (WGCNA)
WGCNA was employed for rudimentary data cleaning, then correlation networks construction, module identification, summarization, and determination of the relationship between modules and the previously identified clusters [1, 2]. Only in situ tumor-derived tissues in TCGA samples were retained, and only protein-coding genes were retained in the gene transcriptome data. Gene enrichment analysis was performed for gene modules with the strongest correlation with clusters by clusterProfiler package [3]. 
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