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	Project Title 

	BDC JDRF Autoimmunity Prevention Center 


	Lay Abstract for Overall Project 

	Objective 

	The establishment of a JDRF Autoimmunity Center Grant at this time will facilitate recruitment of researchers, the development of new technologies, and accelerate the design of safe interventions to prevent or slow the progression of T1D. This will be achieved by focusing upon an understanding of how the immune system of a diabetic subject turns upon itself to destroy the insulin-producing beta cells of the pancreas that are essential in controlling blood glucose. The JDRF Center proposal focuses on two proteins in the beta cell that are specific targets of the immune system, insulin and a molecule, ZnT8, that transports the metal zinc in the beta cell. Three research projects propose to explore in detail the response of the immune system to these molecules at the level of the antibodies that can bind them and the cells of the immune system that respond to their presence by killing the beta cell. A core facility is being established to measure the antibodies and the immune cells as a diagnostic arm to the Center that will enable doctors to predict disease and monitor the effectiveness of any therapy. A third arm of the program focuses on 2 clinical trials, one of which focus on insulin the other on ZnT8. These trials use the principle that the target molecules or modified pieces of them can be administerd safely to human subjects to trick the immune system either to destroy the rogue cells that are involved in the killing of beta cells or induce new immune regulatory cells that keep the rogue cells at bay. A fourth component of the application is an administrative core that is involved in overall fiscal management of the program, facilitating the recruitment human subjects and compliance to FDA and IRB regulations, organizing seminars and invited lectures to ensure that the highest academic standards prevail and also in awarding small innovative grants that allow investigators to pursue new leads and recruit outside investigators into the program. 


	Background/Rationale 

	The Barbara Davis Center for Childhood Diabetes (BDC) provides care for over 3000 children with type 1 diabetes and runs an internationally renowned clinical and basic research program on the causes, treatment and prevention of type 1 diabetes (T1D). The BDC has a deserved national and international reputation in collaborative research for the discovery and distribution of novel research and diagnostic reagents and for dissemination of knowledge including research articles www.barbaradaviscenter.org, scientific websites genespeed.uchsc.edu, and seminal publications such as Peter Chase’s “Understanding Diabetes”. 


	Description of Project 

	The BDC now occupies a 125,000 sq ft. building that accommodates clinical care, clinical research, translational research and basic research in T1D along with Computational Biology (Larry Hunter), Autoimmunity Research (Mike Holers), a Research Infusion unit and an Islet Transplantation Immunobiology unit incorporating a facility to produce human islets for transplantation grade islets FDA-approved manufacturing procedures (Alex Wiseman). 


	Future Plans 

	A 5-year fiscal plan is proposed with a budget of $ 6.5m direct costs. Each project will span for 4 to 5 years. The Center will be directed by Dr. Hutton (Head Research BDC) and its operation managed by an Executive committee comprised of the principal investigators (Drs. Davidson, Eisenbarth, Gottlieb, Hutton and Zipris) with governance from an Advisory committee of national scientific experts and JDRF scientific and lay committee members. 


	Lay Abstract for project 1 

	Objective 

	We are pursuing what was originally an unusual idea for our field, namely that type 1 diabetes of the NOD mouse is dependent upon a primary autoantigen (insulin), a primary peptide epitope in insulin (B:9-23), targeted by a specific conserved limited portion of the T cell receptor (alpha chain). The alternative hypothesis is that multiple target molecules are equivalent. 


	Background/Rationale 

	There is now considerable evidence from multiple laboratories that insulin/proinsulin is likely a primary target, and considerable evidence that insulin B:9-23 is a critical determinant. 


	Description of Project 

	We are now pursuing the logical extension of these studies with important implications for development of therapies to prevent diabetes. Namely that a conserved sequence of the T cell receptor is critical for targeting insulin B:9-23. The NOD mouse allows us to directly test this hypothesis, providing an opportunity to disprove the hypothesis. If we can disprove this hypothesis genetically, we will not invest in developing clinically relevant therapies based on the assumption that this is a critically and “druggable” target. Alternatively we suspect the pathway is critical and if we can eliminate certain conserved sequences this will provide a pathway for intelligent (based upon critical steps in pathogenesis) and safe prevention of diabetes. 


	Anticipated Outcome 

	Currently, it is becoming feasible to predict the development of type 1 diabetes with genetic analysis and measurement of autoantibodies. However, even though we can predict diabetes, we lack safe and effective preventive therapies, though we are hopeful that some less specific therapies will be successful. 


	Relevance to Type I Diabetes 

	One of biggest issues to solve for type 1 diabetes is development of robust preventive therapy that is so safe and can be utilized in asymptomatic individuals. Deleting only lymphocytes reacting with an essential antigen that causes the disease may be one of efficient approaches to achieve a safe and robust immunotherapy. Finally given the exquisite dependence for development of type 1 diabetes on specific HLA polymorphisms we believe there is a similar primary autoantigen in man, enhancing the probability that this pathway if true in the mouse will be true in man. 


	Lay Abstract for project 5 

	Objective 

	Humoral Autoreactivity of Novel Human Diabetes Autoantigen ZnT8 Type 1 diabetes results from the attack of the immune system on the insulin-producing pancreatic beta cell of the pancreas directed against target autoantigens that are normal components of the tissue but that are mistaken as foreign. Knowing what these targets are and what features the immune system recognizes in them is key to progress in diagnosing the disease before clinical onset and to developing new treatments. Our laboratory recently discovered a new autoantigen, ZnT8, that is specifically localized to the beta cell whereit normally plays a role in adding the metal zinc to insulin to help with its storage in the cell. This is the first new autoantigen to be discovered in 10 years and it has some special features that make it a promising diagnostic and therapeutic agent. In this proposal we will study the immune response to ZnT8 looking at the autoantibodies that are produced to it in human subjects and the cells of the immune system (B-lymphocytes) that produce these antibodies. The primary objectives are to validate and optimize a diagnostic assay that can be applied to screening of at-risk populations and to determine precisely which parts of the ZnT8 molecule that the antibodies and the immune cells bind to. With this information we aim not only to determine who will develop diabetic but how we might prevent it for example by using the autoantigen as an vaccine or means to trap and destroy the autoreactive cells that cause the disease. 


	Lay Abstract for project 6 

	Objective 

	Type 1 diabetes is generally associated with the appearance in the blood of antibodies that recognize components of the insulin producing cells of the pancreas. Recently, we showed that a protein called ZnT8 is a target of these self-reactive antibodies, and that the disappearance of these antibodies from the blood correlates with the lost of residual insulin production seen in most individuals during the first 1-2 years after diagnosis of clinical disease. This suggests that antibodies to ZnT8 may be important markers of the disease process. The presence of high affinity self-reactive antibodies, such as those we have measured that recognize ZnT8, depends on T-cells that see a different part of the same target. Self-reactive T-cells are also believed to be responsible for causing the destruction of the insulin producing cells. Thus, the presence of ZnT8-reactive antibodies implies that T-cells that recognize ZnT8 probably play an important part in the process that leads to diabetes, and could therefore be potential targets for treatments to prevent or reverse disease. Consequently, the ultimate goal of this project is to identify new drugs based on ZnT8 that can be used to treat diabetes. In order to change the behavior of the self-reactive T-cells we must first identify which parts of ZnT8 that they interact with. This is the principal aim of our study. Using blood taken from consenting individuals at various stages of diabetes, or control subjects who do not have the disease, we will test fragments of ZnT8 to identify those parts that are recognized by T-cells in the blood of diabetic individuals, but not controls. These fragments will be prime candidates for future clinical trials. We will also use the knowledge gained to create improved reagents to measure how the immune system is responding either during the progression to disease (so that we can identify individuals who might benefit from a particular treatment), or after therapy has been given (to measure its effectiveness). 


	Lay Abstract for project 8 

	Objective 

	Pre-POINT: Immune Response Monitoring and Application of Novel Assays post mucosal insulin in autoantibody negative children. Type 1 diabetes (T1DM) is an autoimmune disease with worldwide increasing incidence rate. Neonates with very high T1DM risk can be identified and monitored for the appearance of diabetes relevant autoimmunity. It has been shown that siblings of children with T1DM who have high risk genes and have inherited these genes the same way as their diabetic sibling had a 65% risk for developing islet autoantibodies by age 7 years and a 50% risk of developing diabetes by age 10 years. Thus we can identify a high-risk group of prediabetic individuals in whom we could justify a clinical trial to prevent disease. In experimental animal models, administration of self-antigens to the gut immune system, either by mouth or by nose, can induce protective cells, which can prevent autoimmune disease. Administration of insulin or insulin peptides to young non-diabetic NOD mice induces protective T cells that prevent autoimmune diabetes. Human recombinant insulin (7.5 mg per day) has been given orally to prediabetic ICA and IAA positive first-degree relatives of T1DM patients without significant beneficial effects. A sub-analysis of the data, however, showed significant benefit in those relatives with higher titer IAA (24), raising hopes that antigen therapy may be effective if we optimize the conditions and timing of administration. Therefore, the PrePoint study will randomize siblings of diabetic proband who have high risk genes to a dose escalation study of oral or intranasal insulin therapy to prevent the development of islet cell autoimmunity and diabetes. We propose to monitor the immunologic effects of this therapy by studying T cell subsets and function focusing on the generation of potential regulatory cell populations, utilizing specialized tests (such as flow cytometry, ELISPOT and CD45RO CFSE assays), which look at the cell surface markers these cells bear and their ability to recognize insulin and other antigens in a protective way. Examining these immune system endpoints will allow us to better understand the way that oral and nasal insulin therapy can help human subjects and will be correlated to clinical effect of these therapies. These studies will be critical in helping us to optimize the dose, timing and route of administration that will establish antigen-specific therapy with insulin as a therapeutic option for those with autoimmune diseases such as type 1 diabetes. 


	Lay Abstract for project 9 

	Objective 

	High-quality facilities providing services for T and B lymphocyte isolation and analyses of functions are a foundamental requirement for studies addressing the role of lymphocytes in the pathogenesis of type 1 diabetes (T1D). The main goal of the proposed Lymphocyte Analysis Core facility is to provide Project Investigators with critical experimental resources for their investigations that are described in the following four specific aims. Specific Aim 1 is to perform ELISPOT assay analyses to monitor the function of rare antigen-specific T- and B-cell responses at the single-cell level. Core personnel will be responsible for quantitating T and B cell responses using the ELISPOT Bioreader. Specific Aim 2 is to purify T-cell subsets and B lymphocytes using the AutoMacs system and Miltyenyi beads. Specific Aim 3 is to perform phenotypic analyses of T and B lymphocytes by means of flow cytometry. For this purpose, the Core will use the FACS Calibur and BD LSR II systems available at the Barbara Davis Center. Specific Aim 4 is to perform multiplex cytokine analysis using the Luminex 200 system. The core will evaluate the level of multiple cytokines produced in vitro by autoreactive T and B cells and in sera from humans or animal models of diabetes. The Lymphocyte Analysis Core intends to collaborate with the investigators and contribute to all aspects of the research process. This includes consultation in experimental design, technical assistance in the operation of instruments, trouble shooting, data analysis and storage, and data interpretation. The Core facility will also communicate with investigators at other institutions in order to introduce and develop new applications. 


	Lay Abstract for project 10 

	Objective 

	The Administrative Core will be established that will be headed by the Principal Investigator Dr. Hutton as Core Center Director and Dr. Eisenbarth as Associate Director. The Core will be staffed by a part-time administrator (50%), a part-time finance officer (25%), a part-time (10%) IT / website manager who will also act as the HIPPA compliance office, and a part time (25%) professional research assistant whose principal role will be as a coordinator of human subjects recruited for clinical trials. An executive committee will be established which includes the Center Director, the principal investigators of each project, the head of the Immunoassay Core. The Administrative Core will interact with staff employed by the Center, BDC staff, University administrators, JDRF staff, and the lay community to enhance the visibility of the JDRF Autoimmunity Prevention Center and to promote it as an instrument for world-class diabetes research. External advisors will be drafted as appropriate to conduct a site visit of the Center in its second year. The principal activity of the Administrative Core is to support the Research Base of the Center and its research efforts as formulated in the projects 1, 5,6, and 8 and the immunoassay core. Its staff will also interact with directors of the Diabetes and Endocrine Research Center (DERC) and which operate core facilities in the areas of Clinical Research, Histology, Flow Cytometry, Animal resources, Molecular Biology, Bioinformatics and viral vector construction. 


