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Supplementary Figure 1. Flow chart of data preparation, processing, analysis and validation in this study. 
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Supplementary Figure 2. Clustering dendrogram of ccRCC tumor samples and the clinical traits, and determination of soft-
thresholding power. (A) The clustering was based on the common differentially expressed genes in ccRCC. The red color represented stage 

and grade. The color intensity was proportional to higher pathological stage and grade. (B) Analysis of the scale-free fit index for various soft-
thresholding powers (β). (C) Analysis of the mean connectivity for various soft-thresholding powers. (D) Histogram of connectivity distribution 
when β = 8. (E) Checking the scale free topology when β = 8. 
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Supplementary Figure 3. Gene expression level of 9 key genes (based on Oncomine database). 
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Supplementary Figure 4. Validation of the correlation between 9 key genes expression levels and the pathologic stages of 
ccRCC (based on ccRCC data in GEPIA database). (A) PTTG1, (B) RRM2, (C) TOP2A, (D) UHRF1, (E) CEP55, (F) BIRC5, (G) UBE2C, (H) 
FOXM1 and (I) CDC20. 
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Supplementary Figure 5. Immunohistochemistry of the 9 key genes based on the Human Protein Atlas. (A) PTTG1, (B) RRM2, (C) 
TOP2A, (D) UHRF1, (E) CEP55, (F) BIRC5, (G) UBE2C, (H) FOXM1, (I) CDC20. 
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Supplementary Figure 6. Gene set enrichment analysis (GSEA). Only listed the common functional gene sets enriched in 
ccTCC with 9 key genes highly expressed. 


