Dendritic cell extracellular vesicle mimetics show potential for activating CD4+ T cells
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Introduction. Vaccination may provide an alternative treatment for diseases that resist current therapies, and an emerging vaccination platform are extracellular vesicles (EVs). EVs are non-replicative representations of their parent cell, and dendritic cell EVs possess functional antigen presentation molecules that can activate and mobilise allogenic T cells against a pathogen. Extrusion is an emerging technique where the cellular membrane is disrupted at ~37°C, forming spherical particles (EV mimetics (EVMs)) with considerably greater yield than naturally derived EVs. Dendritic cell EVMs (DCEVMs) are yet to be explored for antigen-presentation capability. 
Aims. The aim of this study is to assess the ability of peptide-pulsed DCEVMs to activate OTII (CD4+ T) cells.
Methods. 2x106 cells/ml MuTuDC were pulsed with/without 0.1μg/ml OVA 323-339 and with 0.008μm diABZI for 4hrs, before extrusion of half to form DCEVMs. DCEVMs were analysed for size and concentration via nanoparticle tracking analysis, and 103 MuTuDCs or DCEVMs (107, 108 or 109 particles) were incubated with 503 OTII cells for 72hrs. Cells were stained with CTV, anti-CD69-FITC, anti-CD366-PECy7, anti-CD196-BV605, and anti-Vα2-A700 for flow cytometry.
Results. 2x105 MuTuDC/ml resulted in ~1.22x1010 DCEVMs/ml, with a median size of ~136nm (n = 6 batches (11 measuring positions per batch)). ~67.5% of viable Vα2+ OTII cells exposed to DCs/DCEVMs had proliferated (CTV-), with 84.6% viable Vα2+ OTII cells proliferated when exposed to 109 peptide-pulsed DCEVMs. CD69 expression increased by 16.2-fold when OTII cells were incubated with 109 DCEVMs; a 3.3x greater increase than intact MuTuDCs. CD196 and CD366 expression also increased 9.7- and 24.5-fold when exposed to 109 DCEVM, respectively. However, an average fold change of 2.0 is seen in lower DCEVM concentrations (107 & 108).
Discussion. This is the first report of ex vivo-like DCs being formulated into particles, providing a closer representation of DCs found in vivo. Due to the intricacies of DC:T cell interactions, it was expected that DCEVMs would require the supplementation of cytokines to activate CD4+ T cells. This study provides preliminary evidence that contrasts this, as proliferative cells (CTV-); markers of activation (CD69+); and markers suggestive of differentiation to TH1 and TH17 (CD366+ & CD196+, respectively) were elevated when OTII cells were incubated with 109 DCEVM, compared to DC. This interaction is dose-dependent, as increases in these endpoints are not to a similar degree for 107 or 108 DCEVM.
