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Germline mutations of the paired-like homeobox 2B (PHOX2B) gene in hereditary neuroblastoma.
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Hereditary predisposition to neuroblastoma accounts for less than 5% of neuroblastomas and is probably heterogeneous. Recently, a predisposition gene has been mapped to 16p12-p13 but has not yet been identified. Occurrence of neuroblastoma in association with congenital central hypoventilation and Hirschsprung’s disease suggests that genes, involved in the development of neural crest derived cells, may be altered in these different conditions. The recent identification of phox2B as the major causing gene in congenital central hypoventilation prompted us to test it as a candidate gene in familial neuroblastoma.  We report a family with three first-degree relatives with neuroblastic tumours (namely two ganglioneuromas and one neuroblastoma) in one branch and two siblings with Hirschsprung’s disease in an other branch. A R100L phox2B mutation was identified in all three patients affected with tumours but not in tumour-free members of this family.

We also report a germline phox2B mutation in one patient treated for Hirschsprung’s disease who subsequently developed a multifocal neuroblastoma in infancy. Both mutations disrupt the homeodomain of phox2B protein. No loss of heterozygosity of phox2B was observed in the tumours suggesting that haplo-insufficiency or dominant negative effect may account for the oncogenic effects of these mutations. This observation identifies mutations in phox2B as the first germline predisposition to hereditary neuroblastic tumours.

