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Array comparative genomic hybridization (aCGH) defines genomic subgroups with a set of distinct aberrations which are strongly associated with the prognosis of patients with neuroblastoma
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To unveil DNA copy number aberrations (CNA) which characterize distinct subsets of neuroblastoma, we applied array CGH (2,464 human BAC clones) to 244 primary neuroblastomas (120 sporadic, and 124 mass screening) and 25 recurrent tumors. Hierarchical clustering showed the presence of at least five genetic subgroups. Group 1 (G1) (n=36; 5-year survival rate: 84%; and DNA ploidy: 73% diploidy) had few CNAs. G2 (n=6; 0% survival; and 100% diploidy) had a pattern similar to G1, except they had MYCN amplification. The prognosis of the patients in G2 was extremely poor. G3 (n=49; 54% survival; and 50% diploidy) typically had both 1p loss and 17q gain and moderate grades of whole chromosome gains and losses. MYCN amplification occurred in 57% of cases. G4 (n=55; 70% survival; and 47% diploidy) had both 11q loss and 17q gain and other chromosomal abnormalities. MYCN amplification occurred in 13%. G5 (n=98; 93% survival; and 8.5% diploidy) had whole chromosome gains and losses, and most were diagnosed by mass screening. Five-year survival rates of 120 sporadic cases were G1:74%(n=23), G2:0%(n=6), G3:38%(n=32), G4:46%(n=31) and G5:83%(n=28). Overall, G1 and G2 had little instability, except G2 had MYCN amplification. Both G3 and G4 had a pattern of genomic instability, and the abnormalities in G5 were more consistent with a pattern of mitotic dysfunction. The presence of G2 itself suggested that MYCN amplification might occur as an early event. More interestingly, the analysis of the paired primary and recurrent tumor samples suggested progression from G1 and from G2 to G3. These suggest that both 1p loss and MYCN amplification can occur independently in neuroblastoma, and that MYCN amplification might progress into 1p deletion. 
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