Biological function of the metastasis-promoting protein S100A4 in osteosarcoma
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Background: S100A4 is a small, Ca2+-binding protein belonging to the S100 protein family. It is localized in the nucleus, cytoplasm and the extracellular space, and its overexpression promotes metastasis in several tumor types. We have previously shown that downregulation of S100A4 expression in human osteosarcoma cells inhibits secondary growth in experimental metastasis models in rats. The present study was initiated to investigate the biological mechanisms by which extracellular S100A4 may promote metastasis in osteosarcoma.

Materials and methods: The human osteosarcoma cell lines OHS, II-11b, KPDX, Saos-2, U2OS, HOS, MG63, OSA and OS25 were used. cDNA expression microarray was used for identification of S100A4 target genes, and mRNA expression was validated by RT-PCR. Protein expression was measured by ELISA and immunoblotting, and kinase activity profiling was performed using the PamGene technology.

Results: We have identified a set of 136 S100A4 target genes, and S100A4-induced expression of the targets osteopontin, ephrin-A1 and optineurin was validated. S100A4-stimulated expression of these genes was dependent on activation of the NF-B pathway, and the signal transduction mechanisms responsible for S100A4-mediated NF-B activation have been extensively characterized. Moreover, using kinase activity profiling, 32 kinase substrates were significantly regulated by S100A4 treatment, including the cell surface receptors EGFR and PDGRF.

Conclusions: We have identified and characterized genes and signal transduction mechanisms regulated by the metastasis-associated protein S100A4 in human osteosarcoma. These findings contribute to the understanding of the complex molecular mechanisms of osteosarcoma metastasis. We conclude that S100A4 signaling or S100A4 target genes may represent promising targets for specific anti-metastatic therapies in the future.
