Project Title 


Generation of B-cells from human embryonic stem cells for cell therapy of Diabetes 


Objective 


Human embryonic stem (hES) cells could provide the platform for creating an unlimited supply of human b-cells for transplantation therapy of diabetes. The objectives of the proposed study are: 1. developing novel strategies for directing undifferentiated hES cells toward pancreatic endocrine cell fate, 2. selection of early endocrine progenitors, 3. expansion of the hES-cell derived endocrine progenitors, and 4. induction of differentiation into functional b-cells. 


Background/Rationale 


Transplantation of pancreatic islets is probably the most logical approach to cure Type 1 diabetes that results from an autoimmune destruction of the insulin-secreting b-cells in the pancreatic islets. Recent reports show that islet transplantation can potentially cure Type 1 diabetes by combining a glucocorticoid-free immunosuppression with the transplantation of an adequate b-cell mass. Nevertheless, the major drawback to this approach is the large number of fresh donor human pancreases required per patient. The practical problems of obtaining sufficient donor tissue severely limit widespread application of this mode of therapy. Therefore, developing alternative sources of human b-cells is of utmost importance for the future of transplantation therapy for diabetes. Human embryonic stem (hES) cells are undifferentiated primitive cells capable of unlimited proliferation, self-renewal, and differentiation into any cell type, including pancreatic b-cells. Thus, hES cells can provide the platform for generating a renewable source of human b-cells for transplantation. However, the number of insulin-producing cells that are generated following spontaneous differentiation of hES cells is small. Therefore, developing novel strategies for the direction of differentiation of hES cells into endocrine progenitors, selection, and expansion of these progenitors and induction of their terminal b-cell differentiation is essential for future utilization of hES cells for transplantation in diabetes. 


