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Exosomes-like Nanoparticles: Regenerative Potential
Found in the Red Alga Pyropia yezoensis
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Résumé

In recent years, there has been an increase in studies on the various biological effects of
exosomes, such as antioxidant, anti-inflammatory, and notably, cell regeneration-promoting
properties. However, most of this research has been based on mammals or terrestrial plants,
with little attention given to algae and marine cells, which could be significant sources of
extracellular vesicles (EVs). In this study, we isolated exosome-like nanoparticles from the
marine red alga Pyropia yezoensis using ultracentrifugation and analyzed their biofunctional
properties. The exosome-like nanoparticles, characterized in terms of size and structure using
nanoparticle tracking analysis and transmission electron microscopy, ranged from 30 to 150
nm. To identify and quantify the functional molecules within the exosome-like nanoparticles,
we conducted a multi-omics analysis. Through metabolomics, lipidomics, and proteomics, we
comprehensively characterized the key metabolites, lipids, and proteins that constitute the
exosomes. Furthermore, these exosome-like nanoparticles demonstrated significant protective
effects on wound healing in EA.hy926 endothelial cells. These findings suggest the potential
application of algae-derived exosomes in regenerative medicine.
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