Investigating the role of extracellular vesicles for type 1 diabetes therapy  


Background & Aim
Immune therapies are demonstrated to be successful in delaying the progression of type 1 diabetes (T1D). We observe that human islet-derived progenitor cells (hIPCs) have immunomodulatory properties and now we aim to understand if their signalling molecules, including extracellular vesicles (EVs), can be used as potential immune-regulatory therapies for T1D. 
Methods
Co-culture experiments of hIPCs and phytohemagglutinin (PHA) stimulated human peripheral blood mononuclear cells (PBMCs) were performed. PBMC proliferation was measured using flow cytometry. EVs were isolated from culture supernatants and assessed for size, concentration and tetraspanin marker CD63 with Fluorescent-Nano-tracking analysis. Further characterisation with transmission electron microscopy and western blotting for CD9, CD81 and flotillin1 were performed. Cytokines and proteins within the supernatants and EVs (cargo) were measured on O-link system. Co-culture experiments were performed with isolated EVs and a known EV-inhibitor (GW4869).
Results 
hIPCs significantly inhibited in vitro proliferation of various immune cell subsets, including CD4+ T, CD8+ T, and CD19+ B, in a direct co-culture as well as transwell systems, confirming their immunomodulatory potential. EVs isolated from culture supernatants were mostly exosomes, ranging 50-150nm in size, demonstrating typical markers such as CD63, CD9, flotillin, and CD81. Pro-inflammatory markers ( IFN-γ, CCL19, IL-6, GZMA, and TNF-α) were reduced in the supernatants of co-cultures. Interestingly, stimulated PBMCs demonstrated reduced proliferation in the presence of EVs, while this effect was lost when exosome inhibitors were used. Ongoing experiments include EVs injection in NOD mice to understand the change in the incidence of diabetes.
Discussion/Conclusion
Human islet-derived cells and their secretome (specifically extracellular vesicles) exhibit immunomodulatory properties, potentially through cytokine signalling and the transfer of bioactive molecules via exosomes. Detailed characterisation of culture supernatants and EVs could lead to the identification of cell-free therapeutics, presenting potential new treatment targets for T1D.

