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Cyclophosphamide, but not melphalan or carboplatin, synergistically enhanced topotecan activity against neuroblastoma cell lines in hypoxia
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p21Waf1/Cip1 is a cyclin dependent kinase inhibitor that is responsible for inhibiting cdk2 kinase activity resulting in hypophosphorylation of pRb and a G1 cell cycle arrest. Following exposure to DNA damaging chemotherapeutic agents neuroblastoma cells display an attenuated G1 checkpoint, and we have previously demonstrated that this is mediated at least in part by the inability of p21 to bind cdk2. MYCN is a member of the MYC family of oncogenes that is often amplified and overexpressed in neuroblastoma tumors. MYC proteins act as both transcriptional activators and repressors, and have been shown to regulate expression of many genes involved in cell differentiation and proliferation. Here we describe an inverse relationship between MYCN and p21 protein in neuroblastoma cells suggesting that MYCN can influence p21 protein expression. Even though MYC proteins have been shown to directly bind p21, the lower levels of p21 protein measured in the MYCN expressing cells was not due to protein instability. However, measurement of p21 promoter activity when linked to a luciferase reporter revealed that MYCN expression resulted in a decreased rate of p21 transcription in neuroblastoma cells. MYC has previously been shown to repress p21 transcription by binding to Miz1. We are currently evaluating whether Miz1 is involved in the suppression of p21 expression by MYCN in neuroblastoma cells, and determining the role that MYCN plays in controlling the G1 cell cycle checkpoint in this cell type.
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