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ABSTRACT. The aims of this study were to identify the common gene 
signatures of clear cell renal cell carcinoma (CCRCC), and to expand 
the respective protein-protein interaction networks associated with 
CCRCC regulation. For the latter, we utilized multiple gene expression 
data sets from the National Center for Biotechnology Information 
(NCBI) Gene Expression Omnibus (GEO), with which we could 
analyze the aberrant gene expression patterns at the transcriptome 
level that distinguish cancer from normal samples. We obtained the 
GSE781 and GSE6344 clear cell renal cell carcinoma gene expression 
datasets from GEO, which contained a total of 37 cancer and 37 normal 
samples. Subsequent R language analysis allowed identification of the 
differentially expressed genes. The genes that exhibited significant 
up or downregulation in cancers were entered into the Database for 
Annotation, Visualization, and Integrated Discovery to perform 
analysis of gene functional annotations, resulting in the generation 
of two protein-protein interaction networks that included the most 
significantly up or downregulated genes in CCRCC. These allowed 
us to identify the key factor genes, which could potentially be utilized 
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to separate cancer versus normal samples. The differentially regulated 
genes are also highly likely to be functionally important regulatory 
factors in renal cell carcinoma: cell functions showing enrichment 
of these genes include amine biosynthetic and vitamin metabolic 
processes, ion binding, extracellular transport function, and regulation 
of biosynthesis. Together, the results from our study offer further 
reason to pursue diagnosis and therapy of CCRCC at the molecular 
level.
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