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Abstract 

Overexpression of RBBP6 in cancers of the colon, lung and oesophagus makes it a potential 

target in anticancer therapy. This is especially important because it associates with the tumour 

suppressor gene p53, inactivation of which has been linked to over 50% of all cancer types. 

Cancer is an enormous burden of a disease globally. Today, more people die from cancer than 

HIV/AIDS, tuberculosis and malaria combined. And in females, breast and cervical malignancies 

remain the most common types. Currently, cervical cancer is the most diagnosed gynaecological 

cancer type, whose mortality rate is the highest in developing countries due to the asymptomatic 

nature of the disease coupled with inadequate cancer control tools and facilities.  Breast cancer 

incidence rate has increased beyond that of lung cancer, making it the most common malignancy 

among women.  

 

Breast and cervical tumour progression is partly as a result of p53 inactivation by overexpressed 

ubiquitous regulatory proteins that possess an E3 ligase activity. MDM2 and E6 viral 

oncoprotein have been shown to negatively regulate p53 in breast and cervical cancer, 

respectively. RBBP6 forms a member of such proteins since it has an E3 ligase activity and a 

RING finger-like domain. And therefore its overexpression in several malignancies makes it a 

potential target in cancer management. However, it is not clearly defined whether or not RBBP6 

interaction with p53 promotes cancer progression and therefore serves as a potential biomarker. 

In this study we manipulated RBBP6 expression levels and treated cells with either camptothecin 

or GABA treatment in breast and cervical cancer cells to induce apoptosis or cell cycle arrest. 

Initially, the human cervical cancer tissue sections were stained with anti-RBBP6 mAb to 

evaluate its extent of expression in patients’ specimens. We then followed on with silencing or 
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overexpression of RBBP6 and treatment with anticancer agents to evaluate how cells respond to 

combinational therapy. Furthermore, we evaluated the apoptotic response of breast cancer cell 

lines that display different p53 expression levels, to RBBP6 targeting and co-treatment with 

anticancer agents.  Apoptosis induction was evaluated using confocal microscopy, flow 

cytometry with Annexin V staining as well as assessing the mitochondrial and caspase 3/7 

activities. The cell cycle arrest was evaluated using flow cytometry through staining with 

propidium iodide.  

 

RBBP6 was highly expressed in cervical cancer tissue sections that were in stage II and III of 

development. Overexpression of RBBP6 seemed to promote S-phase in cell cycle and cell 

proliferation whereas silencing triggered apoptosis. This observation predicts a proliferative role 

for RBBP6 in cancer progression rather than a cancer causing gene. The wt. p53-expressing cell 

lines (MCF-7, HeLa and SiHa) were more susceptible to apoptosis induction as opposed to the 

mt. p53-expressing MDA-MB-231. RBBP6 silencing led to a significant accumulation of p53 

expression in MCF-7, HeLa and SiHa as compared to MDA-MB-231. These results implicate the 

distinctive p53 genotypic status of the cancer cell lines to play a major role in their 

responsiveness to RBBP6 targeting. Furthermore, co-treatment with camptothecin seemed to 

sensitize the cells to apoptosis induction rather than cell cycle arrest; whereas GABA co-

treatments failed to substantially exhibit this phenotype.  Sensitization of cells to camptothecin-

induced apoptosis by RBBP6 silencing therefore suggests a promising tool for halting breast and 

cervical cancer progression.  
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