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Biological modifiers of RANKL activity prevents osteoclastogenesis induced by neuroblastoma cells
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Bone is one of the target organs of metastasis in advanced neuroblastoma. Metastatic osteolysis depends on osteoclast proliferation and differentiation, which are mediated by a cytokine system including receptor activator of NFkB ligand\" (RANKL) and its receptors: RANK, expressed in osteoclasts, and osteoprotegerin (OPG), a soluble decoy receptor. RANKL binding to RANK activates the signaling for osteoclast differentiation. RANKL binding to OPG limits its biologic actions. We investigated the role of OPG/RANKL/RANK network in the pathogenesis of bone metastasis in neuroblastoma. RANKL and OPG expression was investigated in neuroblastoma cell-lines, namely LAN1 and SH-SY5Y. Both cell-lines had a large amount of OPG and RANKL transcripts, but OPG protein was not released in culture medium. The paracrine activity of neuroblastoma in inducing the osteoclast differentiation from PBMCs was tested. SH-SY5Y and LAN1 up-regulated markers of osteoclast differentiation, including RANK, c-src, c-fos, cathepsin K, and tartrate-resistant acid phosphatase (TRAP). Biological modifiers of RANKL activity were evalutated for their ability to inhibit osteoclast differentiation. A neutralizing anti-RANKL antibody inhibited the expression of RANKL-dependent genes and the generation of multinucleated TRAP giant cells; antisense oligonucleotides and small interfering RNAs were able to decrease RANKL transcripts and protein, as well as a strong inhibition of osteoclastogenesis was obtained. Our findings confirm that neuroblastoma cells are able to induce the osteoclastogenesis via RANKL, and suggest that the RANKL expression, associated with the lack of the decoy receptor OPG could be the key mechanism by which

neuroblastoma cells are able to colonize bone and to induce bone metastases.
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