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Tumor cell-derived extracellular vesicles (TEVs) mediated bidirectional transfer of functional 
molecules between cancer cells and cells belonging to the tumor microenvironment (TME) and 
strongly support tumor progression. Thus, current mass spectrometry-based proteomic analyses 
have shown that TEVs harbor specific proteins that may enable not only targeting of specific cell 
types but also regulation of different protumor processes such as angiogenesis, inflammation, 
cellular invasiveness, and evasion of immune surveillance. Besides TEVs functions in the creation 
of favorable TME for cancer progression, there is increasing evidence regarding their use as 
cytotoxic drug delivery systems due to their essential role in intercellular communication and their 
analogy to liposomes. Therefore, our research aimed to optimize melanoma cell-derived 
extracellular vesicles as delivery systems for doxorubicin (DOX) that can overcome limitations of the 
clinically applied DOX formulations. To preserve the biological properties of TEVs, ultrafiltration 
followed by size-exclusion chromatography were used to isolate the vesicles from culture medium 
of B16.F10 murine melanoma cells cultured under metabolic stress conditions. Our data suggested 
that TEVs met all requirements to be used as drug delivery systems in terms of physical properties 
as well as proteomic surface signature.  Moreover, gene ontology enrichment analysis suggested 
that nano-sized vesicles isolated belong to exosomes as well as microvesicles.  We also identified 
several membrane proteins that ensure targeting of cancer cells and TME cells such as immune 
cells. However, since previous in vivo studies demonstrated that most of the TEVs administered 
intravenously were rapidly cleared by innate immune system cells, melanoma cell-derived 
extracellular vesicles were  further “sterically stabilized” with poly(ethylene glycol) (PEG). Our 
preliminary data have shown that PEG-coated TEVs encapsulating DOX (PEG-EV-DOX) are more 
efficient to inhibit B16.F10 murine melanoma growth than clinically applied long-circulating liposomal 
DOX (LCL-DOX). Moreover, molecular analyses of the tumor tissues after different treatments 
suggested that melanoma-targeted properties of PEG-EV-DOX might reduce significantly melanoma 
aggressiveness as the expression of markers involved in tumor angiogenesis and invasiveness was 
suppressed.  
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