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Background: Extracellular vesicles (EVs) have been described to 

have a significant role in intercellular communication and in the 

modulation of anti-cancer immune responses. There is an evidence 

that cancer-derived EVs can affect immune cell functions, but 

currently a method that can ensure immune cell supply with physio-

logical amounts of cancer-derived EVs is lacking. 

Objectives: The aim of the study was to develop a novel 3D co-

culture model that would enable further studies of cancer-derived EV 

uptake in human immune cells in a nearly physiological setting. 

Methods: The prostate cancer cell line PC3 was stably transfected 

with GFP-tagged CD63 and a high-expression clone was selected. 

CD63-GFP expression in EVs was verified by western blot. The 

CD63-GFP-expressing PC3 cells were cultured with human periph-

eral blood mononuclear cells (PBMCs) from healthy donors in 3D 

multicellular spheroid co-cultures. EV uptake by PBMCs was 

analysed by flow cytometry and confocal microscopy with and without 

several endocytosis inhibitors. 

Results: After co-culturing of PC3-CD63-GFP cells and PBMCs in a 

3D multicellular spheroid setting, the highest uptake of CD63-labelled 

EVs was observed in CD19+ B cells, followed by CD8+ and CD3+ 

T cells. EV uptake in B cells was not affected by any of the tested 

endocytosis inhibitors, while the macropinocytosis inhibitor EIPA 

reduced EV uptake in CD3+ T cells. 

Conclusions: This model allows to quantify the uptake of cancer-

derived EV in human immune cells using continuous and probably 

nearly physiologically relevant amount of cancer-derived EVs that are 

produced in the co-culture microenvironment, thus mimicking the 

tumour–immune cell interactions in the tumour microenvironment. 
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