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Abstract 1 

Blood flow diverts extracellular vesicles from endothelial deg- 2 

radative compartments to promote angiogenesis† 3 
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Abstract: Extracellular vesicles released by tumors (tEVs) disseminate via circulatory networks and 19 
promote microenvironmental changes in distant organs favoring metastatic seeding. Despite their 20 
abundance in the bloodstream, how hemodynamics affect the function of circulating tEVs remains 21 
unsolved. We experimentally tuned flow profiles in vitro (microfluidics) and in vivo (zebrafish) and 22 
demonstrated that efficient uptake of tEVs occurs in endothelial cells subjected to capillary-like he- 23 
modynamics. Such flow profiles partially reroute internalized tEVs towards non-acidic and non- 24 
degradative Rab14-positive endosomes, at the expense of lysosomes, suggesting that endothelial 25 
mechanosensing diverts tEVs from degradation. Subsequently, tEVs promote the expression of pro- 26 
angiogenic transcription factors in flow-stimulated endothelial cells and favor vessel sprouting in 27 
zebrafish. Altogether, we demonstrate that capillary-like flow profiles potentiate the pro-tumoral 28 
function of circulating tEVs by promoting their uptake and rerouting their trafficking. We propose 29 
that tEVs contribute to pre-metastatic niche formation by exploiting endothelial mechanosensing in 30 
specific vascular regions with permissive hemodynamics. 31 
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