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          Summary of the dissertation 

 

Diabetes mellitus is a metabolic disorder characterized by chronic 

hyperglycemia due to depletion of the functional beta cell mass. A genuine 

cure for diabetes will likely rely on beta cell replacement through either 

transplantation or regeneration. In this thesis, we focused on the crosstalk 

between blood vessels and beta cells. By modulating the levels of VEGF-A, a 

major proangiogenic factor, we aimed to contribute to both treatment 

strategies. 

Beta cell transplantation suffers from a large islet cell loss immediately after 

infusion that is at least partly due to insufficient graft revascularization. To 

tackle this hurdle, we transfected islet cells with mRNA encoding VEGF-A 

immediately prior to transplantation. We provide proof-of-concept for the 

ability of VEGF-A mRNA-therapy to enhance the vascularization of both 

mouse and human beta cell grafts. 

Our understanding of beta cell regeneration remains limited. Pregnancy is a 

unique metabolic challenge during which adult beta cell proliferation robustly 

occurs in the maternal pancreas. A better understanding of adult beta cell 

proliferation could provide us with a regenerative therapeutic strategy. 

Crosstalk between endothelial cells and beta cells has been implied in this 

adaptive process during pregnancy. To validate this, we interfered with 

VEGF-A signaling during the beta cell generation phase and showed that islet 

hypovascularization did not preclude beta cell expansion during pregnancy. 
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