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Introduction: Cyclin D1 regulates G1 cell cycle progression by controlling the phosphorylation of the retinoblastoma protein (pRb). mRNA expression analysis by SAGE and Northern blot revealed a high expression of Cyclin D1 in a subset of neuroblastoma. Subsequent immunohistochemical staining of neuroblastoma tissue arrays containing 183 neuroblastoma showed high expression of Cyclin D1 in 75% of the tumours. We screened by using Southern blot analysis for amplifications and rearrangements of the Cyclin D1 gene. Five amplifications and one rearrangement were found in 202 neuroblastoma

tumours.

Aim: To study the biological relevance of Cyclin D1 and the functional dependency on Cyclin D1 of neuroblastoma cell lines.

Results: We developed five small interfering RNA's of which one showed a good transient silencing of Cyclin D1 after 48 hours.  We could achieve an effective knock down in the neuroblastoma cell lines SK-NB-E, SK-N-FI, SJ-NB-6 and SJ-NB-10 on RNA as well as on protein level. Western blot analysis showed an almost complete disappearance of CDK4 specific pRb phosphorylation and a decrease of Cyclin A expression as downstream target of the Cyclin D1-pRb pathway. The Cyclin D1 knock down resulted in a significant cell growth reduction after 72 hours. By FACS analysis we showed a G1 specific cell cycle arrest in the Cyclin D1 siRNA treated cells. No increase in apoptosis was detected in these cells but a decrease in Cyclin D1 expression caused neural differentiation.

Conclusion: Cyclin D1 is required for unlimited cell proliferation in neuroblastoma cell lines. This is of specific interest because Cyclin D1 functions through activation of Cyclin Dependent Kinases. Small molecule inhibitors against these kinases are developed as therapeutic drugs. We are now testing several new small molecules in neuroblastoma cell lines.
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