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Background: Ribonuclease reductase (RRM2) is an enzyme essential for the process of DNA 

synthesis. Overexpression of RRM2 has been identified in numerous types of cancer 

including breast, colon, cervical and liver. Clear cell renal cell carcinoma (ccRCC) is the 

most common type of adult kidney tumour accounting for 75% of renal cell neoplasms. It is 

responsible for 2% of cancer related deaths worldwide. Our preliminary studies using 

Affymetrix® microarray analyses showed that RRM2 was up-regulated up to 5 fold in ccRCC 

human tissues compared to normal human kidney tissues. However, the functions of RRM2 in 

human ccRCC have not been clarified. The aim of this study is to investigate the effect of 

RRM2 gene knockdown on proliferation, migration and invasion of human ccRCC cell line 

cells. 

Materials and methods: Down-regulation of RRM2 in primary ccRCC (Caki-2, RCC-KP) 

and secondary metastases (Caki-1) cell line cells was achieved using pre-designed RRM2 

small interfering RNA (siRNA) at a final concentration of 20 µM for 72h, alongside 

scrambled siRNA was used as a negative control. RRM2 gene knockdown was assessed by 

real-time qPCR and Western Blot analyses. Cell proliferation and viability assays were 

carried out. In vitro scratch and Trans-well assays were done to investigate the effect of 

RRM2 down-regulation on ccRCC cell migration. Effect of RRM2 gene knockdown on cell 

invasion was assessed using Trans-well invasion assay.   

Results: At least 80% RRM2 gene knockdown was observed by quantitative RT-PCR and 

Western blot analyses. SiRNA mediated knockdown of the RRM2 gene resulted in a reduction 

in cell proliferation (P≤0.005) without a concurrent reduction in cell viability in each cell 

line. RRM2 knockdown had significant effect on reduction of cell invasion of primary ccRCC 

cell lines (Caki-2 and RCC-KP) (P≤0.05) but not secondary metastases Caki-1 cell line cells 



by Trans-well invasion assays. Furthermore, In vitro scratch and Trans-well assays showed a 

significant decrease in ccRCC cell migration of each cell line.  

Conclusions: In summary, down-regulation of RRM2 in ccRCC inhibits cell proliferation, 

migration and invasion of primary ccRCC cell line. It indicates that overexpression of RRM2 

may be associated with ccRCC progression; thus suppressing its function may be a potential 

therapeutic strategy in ccRCC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 


