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Abstract. The p53 tumour suppressor gene, often characterized as the “guardian of the genome” plays a central role in protecting cells from malignant transformation. It is the most frequently mutated of genes in human cancer. The gene constitutes a highly connected node in a network of signaling pathways. This network is activated only under some cellular stress such as DNA damage. Under nonstressed conditions, the p53 activity is tightly regulated by the Mdm2 protein via a negative feedback loop so that the p53 protein level is low. p53 is an activator of Mdm2 expression whereas Mdm2 binds binds the p53 protein and negatively controls its transcriptional activity as well as stability. Under cellular stress, the negative influence of Mdm2 is attenuated leading to enhanced p53 activity. In irradiated cells containing damaged DNA, the p53 proteins are produced in pulses. The pulses in turn activate the appropriate signaling pathways leading to cell cycle arrest. The cell now attempts to repair the damaged DNA. If this cannot be achieved, p53 activates the apoptotic pathways leading to cell death.

Recently, small chemical molecules (nutlins) have been used to inhibit the p53-Mdm2 interaction in cancer cell lines characterized by Mdm2 overexpression. In such cells, experimental observations show both cell cycle arrest and apoptosis when the cells are treated with nutlin molecules. Under similar treatment, cancer cell lines in which Mdm2 is not overexpressed  exhibit only cell cycle arrest and not apoposis. We develop a model of the p53 network based on available experimental data to explain the origin of p53 oscillations and the experimental findings on apoptosis mentioned above. Strategies for cancer therapy are proposed on the basis of the model results.    

