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Amplification of the N-myc gene in neuroblastoma tumors is correlated with poor prognosis. The action of the transcription factor N-myc is dual: it can either activate transcription via dimerization with Max and binding to promoter elements (E-boxes) or repress transcription via a largely unknown mechanism. We used serial analysis of gene expression to identify which genes are down regulated by N-myc. The mRNA expression profile of a neuroblastoma cell line stably transfected with N-myc (SHEP-21N) was compared with that of the untransfected cell line (SHEP-2). A number of genes, mainly involved in cell-cell adhesion, construction of the cytoskeleton and extracellular matrix, and intracellular signalling, were significantly down regulated. We confirmed down regulation of a subset of these genes (including cdc42 and caveolin-1) using the cell line SHEP-21N, in which N-myc expression can be switched of with tetracyclin. A cell line stably transfected with the N-myc-ER chimera (SKNAS-NmycER) was used for additional analysis of genes down regulated by N-myc. In both SHEP-21N and SKNAS-NmycER we could discriminate between genes which were regulated fast (within 1-2 days) and genes which were regulated slow (after 4-5 days), pointing to different mechanisms of down regulation by N-myc. In order to find genes directly regulated by N-myc, we performed chromatin immunoprecipitation with an antibody against N-myc. Precipitates were analysed by semi-quantitative PCR with primer pairs directed against promoter regions of down regulated genes. We found that the promoter of cdc42 was specifically precipitated, pointing to direct interaction of N-myc with this promoter. Further promoter studies showed that the regulatory elements are located in the area 400 bp upstream of the transcriptional start of cdc42.
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