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Response of neuroblastoma to the hypoxic environment 
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We have studied the changes in gene expression profile of neuroblastoma cell lines caused by exposure to hypoxia. Cells were exposed to hypoxia (1% oxygen) or normoxia (20% oxygen) for variable lengths of time, and total RNA was extracted and analyzed by microarray using Affymetrix chips. The data were analyzed using Gene Spring software. Hypoxia caused a significant modulation of gene expression, which suggested a profound change in the biology of the cells. Functional clustering and Gene Ontology allowed the identification of groups of genes defining the hypoxic signature of neuroblastoma cell lines, which is being verified in in vivo experiments in animal models. Of particular relevance was the upregulation of genes connected to the angiogenic process and potential targets of antiangiogenic therapy.  Furthermore, we found the upregulation of important genes coding for secretory products or for integral proteins not previously associated to neuroblastoma, whose expression can be associated to the transformed phenotype. In parallel experiments, we studied the gene expression profile of neuroblastoma cells exposed to picolinic acid, a tryptophan metabolite which shares with hypoxia the ability to activate the Hypoxia Responsive Element (HRE) responsible for the transcriptional response to hypoxia. Comparison of gene expression profiles in response to the two signals, together with the analysis of the presence of HRE in the promoter region of modulated genes, allowed us to propose the existence of HRE-independent pathways characterizing the response to hypoxia or PA and to narrow down the role of HRE in the response of neuroblastoma cells to hypoxia. The results obtained studying the gene expression profile of neuroblastoma cells treated with drugs with anti-hypoxia properties will be discussed.
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