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	Project Title 

	Monoclonal Antibody targeting MHC Tethered/Register-Fixed Primary Peptide 


	Objective 

	Objective: To improve anti-I-Ag7-B: 9-23 register 3 monoclonal antibody’s affinity by generating polymeric antibody and in parallel enhance its affinity by mutating the binding amino acid of the antibody based on molecular modeling computer analysis. Then we will test the ability of the improved monoclonal antibodies to prevent and reverse new onset diabetes. 


	Background/Rationale 

	It is believed the key step in type 1 diabetes development is the presentation of self antigen to activate pathogenic T lymphocyte to start the disease. The insulin peptide B:9-23 is believed to be an important primary autoantigen. The most recent studies show that the B:9-23 peptide is presented by I-Ag7 in what is named register 3 with the B22 basic amino acid arginine of the peptide bound in the basic pocket 9 groove of I-Ag7. The binding of the peptide in this register is actually very weak (putting a basic amino acid into a basic pocket) and such a low affinity binding may allow the insulin reactive lymphocyte cells to escape thymic deletion. We hypothesize that monoclonal antibodies specifically targeting the B:9-23 peptide in register 3 of I-Ag7 will block the presentation of B:9-23 peptide and inhibit the development of diabetes. We have developed a “vaccine” with I-Ag7 covalently linked B:9-23 register 3 and successfully prevented diabetes in half of treated mice. We also developed an anti-I-Ag7-insulin B: 9-23 register 3 monoclonal antibody which inhibited insulin autoantibody development in NOD mice with lower dose of monoclonal and inhibited B: 9-23 responsive lymphocyte cells at a high concentration in vitro. Based on the preliminary data, we will modify the current monoclonal antibody to a higher affinity to pursue the maximum diabetes inhibitory effect with less monoclonal antibody administration. 


	Description of Project 

	Description:In both humans and the NOD mouse model, lymphocyte cells are activated while the MHC II molecules present insulin peptide. The activated lymphocytes move to islet and cause insulitis and diabetes. The most recent studies show that the MHC II molecules in spontaneous type 1 diabetes model ( I-Ag7) bind weakly to a specific short fragment of B: 9-23 in a specific orientation with specific side chains of the peptide sticking up (termed register 3) to be seen by the T cell receptor. This weak binding register likely allows autoreactive T cells to escape thymic deletion and then move into islets to destroy islets and induce diabetes. Our goal is to develop proof that antibodies to such a primary autoimmune trimolecular complex (MHC II–insulin, B: 9-23 peptide fixed in register 3-lymphocytes cell receptor) can prevent and reverse diabetes in NOD mice. We have already produced a monoclonal antibody recognizing the complex and this antibody inhibits insulin autoantibody development in vivo. Diabetes was also significantly delayed by treatment of the monoclonal antibodies in NOD mice. In vitro, this monoclonal antibody inhibited response of pathogenic T cells. In this study, we are modifying the monoclonal antibody to make a “super”-antibody to enhance its effect in diabetes prevention and reversal by combining multiple antibody binding domains together. The other approach we will pursue to enhance binding is to change critical amino acids of the antibody to make it bind with higher affinity. These two higher affinity monoclonal antibodies will enable us to provide proof of concept of not only antigen specific therapy, but a therapy targeted at specific trimolecular complex. 


	Anticipated Outcome 

	We have successfully transduced the single chain monoclonal antibody gene into a mice cell line and the secreted single chain antibody keeps its binding specificity. We are assembling the single chain antibody to a polymeric antibody. We will compare the multimer monoclonal antibody with the original antibody. In addition we will produce a binding site mutated antibody with higher affinity. We will test prevention and reversal of diabetes with both of the affinity improved antibodies. 


	Relevance to Type I Diabetes 

	If successful, this proposal will lead to proof of principle that spontaneous type 1 diabetes can be prevented by targeting specific antigen presenting complexes and thus will lead to the exploration of a very specific and likely safe class of immunotherapy. The improved antibody can be further humanized to test its diabetes prevention function in humanized diabetes mouse model. 


