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Extracellular vesicles (EVs) are membrane-enclosed vesicles secreted by cells. Here, we aim to comprehensively analyse the EV RNA content, and their ability to transfer it into target cells, for future use in therapeutic applications. For this reason, we use a Triple Negative Breast Cancer (TNBC) in vitro cell model to evaluate potential roles of EVs in immune cells. To mechanistically study RNA transfer from donor (TNBC cells) to recipient cells (monocytes) we utilise a nanoluciferase-based approach to decipher the timing of EV uptake and release of their content to the cytoplasm of monocytes. Specifically, donor TNBC cells are genetically modified to stably express HiBiT fused to lactadherin C2 comain that enables HiBiT to be localized to the inner side of EV membranes. At the same time recipient monocytes have been engineered to overexpress LgBiT fused to a myristoylation/palmitoylation signal (MyrPalm) that enables them to be found in cell membranes. Upon uptake of HiBiT-EVs by the LgBiT-expressing recipient cells and cytosolic release of the EV content, HiBiT and LgBiT form the active holoenzyme capable of emitting luminescence in the presence of aubstrate. Also, to trace EV RNA in real-time, we label total donor RNA with 4-thiouridine and perform SLAM-seq in recipient cells after EV uptake, to distinguish between RNA released from EVs and monocyte transcriptome. The ultimate goal is to identify a functional long non-coding RNA transferred by cancer EVs that impacts the transcriptomic and epigenetic landscape and the physiology of immune cells.
