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To investigate biological features associated with prognosis of neuroblastoma, we analyzed gene expression of 59 tumor samples obtained from the patients in Japan. These tumors included 16 tumors of stage 1, 4 of stage 2, 19 of stage 3, and 20 of stage 4, and MYCN amplification was observed in 4 of the stage 3 tumors and 6 of the stage 4 tumors. For expression data acquisition, we employed an Affymetrix HG-U133A microarray which contains 22,215 probe sets. More than 60% of genes we examined were expressed in at least one of the 59 tumors. In unsupervised principal component analysis (PCA) of the expression data, the first and second components, which mainly constructed by genes associated with immune system, were not correlated to outcome of the patients. We found that the third component in PCA was clearly correlated to prognosis. Genes associated with neuronal differentiation contributed largely to this component. In t-test comparing the expression of each gene between the tumors with poor prognosis and those with favorable prognosis, 17% of the expressed genes were significantly (p<0.01) associated with prognosis. Interestingly, most genes except MYCN and its co-amplified genes were expressed similarly in the tumors with poor prognosis regardless of MYCN amplification status. In addition, MYCN target genes such as ODC1 and ribosomal protein genes were highly expressed even in the MYCN amplification-negative tumors with poor prognosis. These results indicate that gene expression analysis is extremely useful for outcome prediction of neuroblastoma patients, and suggest that a molecular event functionally analogous to MYCN amplification may occur in unfavorable neuroblastoma without MYCN amplification. 
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