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	Project Title 

	Molecular constraints of TCRs recognizing the B:9-23 insulin peptide 


	Objective 

	The objective of this grant is to determine if pathogenic T cells directed against the insulin, an essential antigen to initiate the disease, recognize their target in a manner similar to other lymphocytes or whether their mode of recognition is unique. 


	Background/Rationale 

	During their development in the thymus, T cells that â€œseeâ€� self-antigens are usually eliminated. However, some cells can escape this process and later on cause autoimmune diseases. One hypothesis that has been put forward is that T cells implicated in autoimmune diseases express antigen receptors with unique characteristics. One of these characteristics is how these receptors â€œseeâ€� the antigen. It is possible that the receptors expressed by autoimmune T cells â€œseeâ€� their antigen differently than the receptors of T cell directed against pathogens. This might allow them to escape elimination during development without necessarily precluding their activation at a later time. In a mouse model of diabetes, it was shown that T cells directed against insulin express receptors that are coded by unique genes. We want to determine whether this translates into a unique mode of insulin recognition by these receptors. 


	Description of Project 

	Type I diabetes develops when pathogenic T cells begin to kill pancreatic beta cells and are not stopped by other cells. Silencing or eliminating these cells could potentially prevent the development of diabetes. However, we first need to identify markers that are specifically expressed by these pathogenic cells and not on other T cells that are useful to battle infectious agents. Several pathogenic T cells that recognize insulin have been isolated from the islet infiltrates of mice that develop diabetes. The receptor used by these cells to recognize insulin, and therefore to kill islet cells, presents unique characteristics. This proposal will examine if these unique characteristics are essential for the recognition of insulin, which could provide us with a molecular means to eliminate specifically these cells. 


	Anticipated Outcome 

	We expect that the way in which pathogenic T cells recognize insulin will prove to be highly unusual and unlike the way regular T cells see antigens. In this manner, our study might provide a general mechanism for pathogenic T cell recognition of insulin. 


	Relevance to Type I Diabetes 

	In a mouse model of diabetes, it was determined that insulin is an essential antigen to initiate the disease. Analysis in humans suggests that a similar self-antigen might exist. Interestingly, the T cells that recognize insulin in this system express antigen receptors with unique characteristics, which might translate into a unique mode of recognition of their antigen. If true, these unique characteristics could be used as molecular targets for immune intervention to eliminate these cells. Therefore, understanding the mode of recognition of the insulin antigen by pathogenic T cells is a key step for diabetes research aiming at immune intervention for diabetes prevention. 


