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Engineering cells and tissues with exogenous immunomodulatory 
proteins for the induction of tolerance to auto and alloantigens

Type 1 diabetes (T1D) is a chronic autoimmune disease that targets the destruction of insulin-producing beta 
cells, leading to insulin deficiency and hyperglycemia. Exogenous insulin treatment is the standard of care 

for type 1 diabetic patients. However, daily insulin treatment not only negatively affect the quality of life, but is 
also often ineffective in preventing recurrent hyperglycemic episodes with consequent development of micro- 
and macroangiopathic lesions and the development and progression of chronic complications. Allogeneic islet 
transplantation has proven effective in improving metabolic control/quality of life and in preventing severe 
hypoglycemia in patients with T1D. However, broad application of clinical allogeneic islet transplantation is 
limited by immune rejection despite the chronic use of immunosuppression and its sequelae. Therefore, novel 
approaches that control rejection in the absence of chronic immunosuppression will have significant impact 
on the field of islet transplantation. Allogeneic islet rejection in diabetic individuals are primarily initiated and 
perpetuated by recipient T cells. Control of T cell responses has the potential to induce tolerance and treatment 
of T1D. T cells upregulate Fas receptor and become sensitive to Fas/FasL-mediated killing. Therefore, we have 
recently developed a novel form of FasL protein and displayed it on the surface of pancreatic islets in a rapid 
and efficient manner without any detrimental effect on the function of islets. Transplantation of FasL-engineered 
islets into allogeneic diabetic recipients resulted in tolerance and treatment of diabetes. Apoptosis of pathogenic 
T cells followed by a circuit of regulatory mechanisms were responsible for the induced tolerance. Therefore, the 
direct display of immunological ligands on the surface of islets serves as a rapid, efficient, and clinically applicable 
approach for immunomodulation with implications in clinical islet transplantation.
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