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FIG S1. NMF algorithm shows three optimal clusters. 

FIG S2. Functional enrichment and PPI network of differential expressed genes. 

 

Table S1. The tumor microenvironment signatures of HNSC was used for NMF clustering. 

Table S2. HNSC patients were divided into three clusters by NMF. 

Table S3. The result of limma analysis between cluster 2 and 3. 

Table S4. Immunologically relevant list of genes in ImmPort Portal. 

Table S5. The variables of lncRNA, DEGs, miRNA and mRNA were used to perform ceRNA 

network analysis. 

Table S6. The ceRNA network with statistically significant was showed. 

  



 
FIG S1 Based on the indicators of cophenetic, dispersion and silhouette, ranks of three was 

suggested as the best clusters 

(A) According to the indicators of cophenetic, dispersion and silhouette, ranks of three was 

suggested as the best clusters. 

 

  



 

FIG S2 Functional enrichment and PPI network of differential expressed genes  

(A) The overexpression genes in cluster 3 was loaded to Metascape 

(https://metascape.org/gp/index.html#/main/step1) for functional enrichment analysis based on GO, 

KEGG, Reactome and CORUM dataset. 

(B) Potential interactions between DEGs were searched through the STRING database 

(https://string-db.org/), and protein interaction networks were constructed by Cytoscape. 

 


