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Progress in the prognostic assessment of neuroblastoma and in the development of new therapeutic strategies is dependent on a clear understanding of tumour genetics. A wide variety of different genetic abnormalities has been described in neuroblastoma e.g. MYCN amplification, 1p deletion, 11q deletion and 17q gain, and when investigated individually, each has been correlated to some degree with adverse outcome.  Nevertheless only MYCN amplification has proven to be useful as a routine clinical marker.

Tumour phenotype is the result of multiple rather than single genetic changes however. Consequently in an investigation of tumour loss of heterozygosity (LOH) we have constructed composite alleotypes incorporating genotypes from 96 loci on 5 chromosomal arms (1p, 3p, 4p, 11q, 14q) and have used this in a cluster analysis, together with data on MYCN status, to investigate in more detail the relationship between tumour genotype and clinical phenotype. Our results clearly differentiate between MYCN amplified tumours which also show frequent loss of distal chromosome 1p, and a further group of tumours in which a stepwise accumulation of genetic alterations is associated with progression from low to high stage disease. The initiating genetic event in this group is loss of chromosome 11q, whilst subsequent loss of chromosomes 3p and/or 1p (targeting more distal genes than in MYCN amplified tumours) contributes to an invasive and metastatic phenotype. This stepwise sequence of events is consistent with the later age at diagnosis, and generally less rapid disease course in this tumour group compared with MYCN amplified tumours. Our results also provide the possibility to differentiate between a proportion of localized neuroblastomas which have the potential to progress (as determined by the occurrence of 11q loss) and others which display the more limited growth potential  associated with this usually benign tumour. 
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