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Possible viral etiology in human neuroblastoma 
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Background and Aims: In spite of having being intensely studied both molecularly and clinically for over twenty years, neuroblastoma’s aetiology still appears to be enigmatic. We have isolated a new virus, called Micro-foci, inducing Virus or MFV- from a space-time association of NB cases with MYCN amplification (approx. 1000 fold amplification).

Methodology: Classical methods of cellular and molecular biology have been employed.

Results: SK-N-SH cells, which survive the initial infection by MFV at low MOI are characterized by 1. changed /transformed morphology and 2. very rapid proliferation rates in comparison with the uninfected parental cells. Transformed cells reach saturation densities, which are typically 20x higher than uninfected ones. Very large tumoral masses were detected 7-9 weeks after injection of transformed cells into one flank of nude-mice, while no tumor appeared with control cells on the contra-lateral flank.  Additional experiments by directly injecting MFV directly into adult Fisher 344 rats, just before mating them, show that carcinogenesis could be induced during pregnancy. In cells undergoing transformation, viral structural genes are totally shut off, thus explaining apoptosis-repression, while some expression of viral regulatory genes is detectable. Different levels of MYCN amplification are detected: SK-N-SH show MYCN amplification of 10-20 folds (Southern Blotting, semi-quantitative PCR, quantitative PCR) while SK-N-AS, levels in the order of 100 folds (SB). 

Conclusions: A virus previously isolated from a cancer-cluster of NB cases, MFV, changes neuroblastic cells from slowly growing/non-tumorigenic into transformed and tumour inducing cells, with typical markers of aggressive neuroblastoma, thus suggesting viral aetiology in the cluster situation. Additional studies should address the issue of frequency of this phenomenon and whether it may also occur congenitally. 
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