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Introduction of in vitro transcribed ENO1 mRNA into neuroblastoma cells induces massive cell death
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Neuroblastoma is a solid tumour of childhood, where common genetic features in aggressive tumours are amplification of MYCN and deletions of chromosome region 1p.  These genetic features are also important prognostic factors for bad outcome. The a-enolase (ENO1) gene is located in chromosome region 1p36.2, within the critical region of deletion in neuroblastoma. One of the alternative translated products of the ENO1 gene, known as MBP-1, acts as a negative regulator of the c-myc oncogene, thus making the ENO1 gene a strong candidate as a neuroblastoma tumour suppressor gene. Here we demonstrate that transfection of ENO1 cDNA into 1p-deleted neuroblastoma cell lines causes reduction of cell growth by 20 % compared to a negative control and induces apoptosis. Interestingly, a similar but much stronger dose-dependent reduction of cell growth (up to 90% of control) was observed by transfection of in vitro transcribed ENO1 mRNA into neuroblastoma cells. We can also show, by realtime-PCR, that ENO1-mRNA is present at, in average, 55% lower levels in stage 4 than in stage 2 primary neuroblastomas, regardless of 1p-deletion status. However, mutation screening of all exonic sequences, the promoter region of ENO1, and introns 4-7 in 50 primary neuroblastomas of all different stages, failed to detect any mutations. Our studies indicate that ENO1 has tumour suppressor activity and the level of ENO1 expression in neuroblastomas might be crucial for keeping the cells in a transformed state.
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