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Background and Aims: Patients who have neuroblastomas (NBs) with high MYCN gene amplification tend to have a very poor prognosis due to the extreme tumor invasiveness and the formation of distant metastases. MYCN protein induces ornithine decarboxylase (ODC), one of the key enzymes in polyamine biosynthesis. It is well established that increases in ODC activity play a significant role in tumor development and therefore, selective pharmacological interference with the polyamine biosynthetic pathway presents an attractive way to reduce tumor cell growth. Specific inhibitors of the polyamine biosynthetic enzymes ODC and S-adenosylmethionine decarboxylase (SAMDC) reduce the growth of many cancer cells in vitro and in vivo, and inhibitor combinations exhibit more pronounced effects, presumably due to the near total depletion of intracellular polyamine pools. Since relatively little is known about the effects of such drugs on human NB cells, we tested the clinically established ODC inhibitor DFMO and SAMDC inhibitor SAM486A on MYCN-amplified or MYCN single copy human NB cells. 

Methodology: Cell cultures, flow cytometry, HPLC, and Western blotting techniques were used to perform these experiments. 

Results: Treatment of human NB cells with either DFMO or SAM486A reduced cell growth in a dose-dependent manner. However, only drug-treated MYCN-amplified NB cells showed significant morphological changes and distinct (p53-independent) G1 arrest. The latter was more profound with combination treatments and was associated with a reduction of cyclin-dependent kinase(cdk) 4 as well as a decrease in total polyamine pools. 

Conclusions: Based on our observations, we propose that polyamine biosynthesis inhibitors may be particularly effective against MYCN-amplified NB tumors, which can be highly malignant and respond poorly to conventional therapy.
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