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Tumor suppressor genes methylation in neuroblastoma: RASSF1 gene is almost always methyled in primary tumors 
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Background: mechanisms of neuroblastic tumors initiation and development remain unclear. Aberrant hypermethylation has recently been showed as an important pathway for the repression of gene transcription in cancer. This study aims to define a methylation profile in childhood neuroblastoma (NB). Methodology: We investigated the methylation of 12 genes: p14ARF, p15INK4a, p16INK4a (9p21), DAPK (9q39.1), MGMT (10q26), FHIT (3p14.2), RAR b (3p24) EP300 (22q13.3), NF2 (22q12), INI1(22q11.2), TIMP3 (22q12.1) et RASSF1 (3p21.3). by methylation-specific polymerase chain reaction after bissulfite treatment of DNA in a series of 46 NB of different stages (18% stage 1, 33 % stage 2, 9% stage 3, 30 % stage 4, 9.1% stage 4S). These tumors had been analyzed by comparative genomic hybridization and molecular biology for MYCN (MYCN amplification in 24% of cases, 1p deletion in 10% and 3p deletion in 8%). Results: The frequency of methylation was 93% for RASSF1, 48% for TIMP3, 4% for RAR b and p15. Only 3 NB presented no RASSF1 methylation: 2 NB stage 1 and 1 NB stage 4S. The media of methylated genes was 2 (minimum 0, maximum 3). There was no clear association between the cytogenetic and methylation abnormalities tested untill this moment. 

Conclusion: Methylation seems to be an important mechanism of tumor-supressor gene inactivation in neuroblastoma. It is already known that RASSF1 is methylated in the majority of lung tumors and in a proportion of breast tumors. Previous studies have observed 55% of RASSF1 methylation in neuroblastoma and in almost 100% of neuroblastoma cell lines. We were able to identify a higher percentage of RASSF1 methylation than in these previous studies. This is may be due to the systematic histological confirmation that was done before DNA extraction. Nowadays, we are studying a larger number of genes and neuroblastomas.
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