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    Abstract
Nanoparticles can acquire a biomolecular corona with a species-specific biological identity. However, “non-self” incompatibility of recipient biological systems is often not considered, especially when rodents are used as a model organism. Using zebrafish embryos as an in vivo model, here we unravelled the passage of intravenously injected SiO2 nanoparticles with a corona pre-formed of non-self proteins. Rapid sequestration and endolysosomal acidification of nanoparticles with the pre-formed corona were observed in scavenger endothelial cells within minutes after injection. This led to loss of blood vessel integrity and inflammatory activation of macrophages over the course of several hours. As unmodified nanoparticles or the equivalent dose of non-self proteins alone failed to induce the observed pathophysiology, this signifies how the corona enriched with a differential repertoire of proteins can determine the fate of the nanoparticles in vivo. Our findings indicate a potential pitfall in the use of mismatched species combinations during development of biomolecule-inspired nanomedicines.
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