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            Abstract
Tumor-derived exosomes are emerging mediators of tumorigenesis. We explored the function of melanoma-derived exosomes in the formation of primary tumors and metastases in mice and human subjects. Exosomes from highly metastatic melanomas increased the metastatic behavior of primary tumors by permanently 'educating' bone marrow progenitors through the receptor tyrosine kinase MET. Melanoma-derived exosomes also induced vascular leakiness at pre-metastatic sites and reprogrammed bone marrow progenitors toward a pro-vasculogenic phenotype that was positive for c-Kit, the receptor tyrosine kinase Tie2 and Met. Reducing Met expression in exosomes diminished the pro-metastatic behavior of bone marrow cells. Notably, MET expression was elevated in circulating CD45−C-KITlow/+TIE2+ bone marrow progenitors from individuals with metastatic melanoma. RAB1A, RAB5B, RAB7 and RAB27A, regulators of membrane trafficking and exosome formation, were highly expressed in melanoma cells. Rab27A RNA interference decreased exosome production, preventing bone marrow education and reducing, tumor growth and metastasis. In addition, we identified an exosome-specific melanoma signature with prognostic and therapeutic potential comprised of TYRP2, VLA-4, HSP70, an HSP90 isoform and the MET oncoprotein. Our data show that exosome production, transfer and education of bone marrow cells supports tumor growth and metastasis, has prognostic value and offers promise for new therapeutic directions in the metastatic process.
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                    Figure 1: Analysis of protein expression in circulating exosomes from subjects with melanoma.[image: ]


Figure 2: Role of tumor-derived exosomes in metastasis.[image: ]


Figure 3: Role of tumor-derived exosomes in bone marrow cell education and metastasis.[image: ]


Figure 4: MET analysis in tumor and bone marrow cells.[image: ]


Figure 5: Disrupting Rab27a expression reduces exosome release, tumor growth and metastasis.[image: ]
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Change history
	05 October 2016
In the version of this article initially published, the upper and middle panels on the left-hand side in Figure 4a were interchanged, and the GAPDH loading panel in Supplementary Figure 6 was incorrect owing to an error in assembling the figures. The original western blot was rescanned to generate the correct GAPDH loading panel for Supplementary Figure 6. A new western blot was scanned to generate the bottom panel on the lefthand side in Figure 4a because the authors could not find the original western blot of the GAPDH loading panel. The errors have been corrected in the HTML and PDF versions of the article.
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