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	Project Title 

	Chemokine expression by islet and islet-infiltrating cells in human T1D 


	Objective 

	To determine which chemokines, a large family of mostly secreted molecules associated with T1D development, are expressed in the pancreata of prediabetic, recent onset and long-term T1D donors as well as healthy individuals, and to identify the principal cellular sources of these chemokines in the same tissues. 


	Background/Rationale 

	More than 20 members of the chemokine family have been associated with T1D yet their precise contribution to disease development remains for the most part elusive. Here, I propose to take advantage of recent advances made in our studies on chemokine biology in the context of T1D in animal models to explore the extent to which these models in fact replicate relevant changes in human T1D. 


	Description of Project 

	Type 1 diabetes (T1D) is an autoimmune disease that poses significant challenges to afflicted individuals, to the development of effective therapeutic interventions and to public health initiatives at large. While the precise interactions between inherited susceptibilities and environmental factors that together trigger the disease remain to be elucidated in detail, T1D development is mediated by complex autoimmune processes that eventually destroy insulin-secreting beta-cells in the pancreas and lead to elevated blood sugar levels as well as serious disturbances of protein, fat and carbohydrate metabolism. Currently, no cure or effective prevention is available and despite insulin treatment, long-term complications such as kidney failure, heart attack and stroke are frequent. One of the major obstacles to the development of effective therapies is our incomplete knowledge about the pathological events that initiate and perpetuate T1D. This proposal is focused on the role of chemokines, a large family of secreted molecules that control multiple aspects of T cell traffic into the pancreas and beta-cell destruction. Although animal studies have convincingly demonstrated the utility of selected chemokines as therapeutic targets in T1D prevention, over 20 different chemokines have been associated with T1D development in humans and their precise contribution to T1D pathogenesis remains for the most part elusive. We recently developed a technical approach to visualize expression of ~40 mouse chemokines at the single cell level and have applied this methodology to identify relevant immune cell subsets that produce defined chemokines in the context of T1D in the mouse. Here, I propose to develop a similar approach for the identification of human chemokines and their principal cellular sources. We will first use an in vitro model of healthy human islets cultured in the presence and absence of inflammatory stimuli to assist in method development and to determine the identity of chemokines produced by beta- and other islet cells. Preliminary data indicate that there appears to be in fact a remarkable correspondence between chemokines expressed in the above human in vitro model and our in vivo animal studies. Subsequently, using human tissues made available through the JDRF-sponsored nPOD program, we will delineate, to the best of my knowledge for the first time, the chemokines produced by islet cells and islet-infiltrating immune cells in the pancreata of pre-diabetic and recent onset donors, healthy individuals and those with long-term T1D. Together with our animal studies, this proposal constitutes a unified approach to identify the pathological contribution of an entire family of molecules (chemokines) to T1D development and will assure that the future direction of our animal work is informed by a more detailed knowledge about human chemokines likely to be of pathological relevance and thus a potential therapeutic target in human T1D. 


	Anticipated Outcome 

	The results of the proposed work will be critical to determine the future direction of our animal work by assuring that our selection of individual chemokines for mechanistic and therapeutic intervention studies in the animal models is guided by relevant insights into human chemokine biology. 


	Relevance to Type I Diabetes 

	This research proposal, a comprehensive approach to visualize chemokine expression in human T1D, will complement, inform and guide our ongoing work on T1D development and prevention in animal models. Our overreaching goal is to determine the principal utility of chemokines at large as future targets for therapeutic intervention in human T1D. 
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	Project Title 

	Chemokine Signatures in Pathogenesis and Prevention of Type 1 Diabetes 


	Objective 

	To identify the mechanistic role of “chemokines” (see below) in development of type 1 diabetes (T1D) and to utilize this information to delineate the usefulness and limitations of therapeutic interventions targeting these chemokines for the purpose of T1D prevention and reversion. 


	Background/Rationale 

	T1D is an autoimmune disease that poses significant challenges to afflicted individuals, to the development of effective therapeutic interventions and to public health initiatives at large. While the complex interactions between inherited susceptibilities and environmental factors that together trigger the disease remain to be elucidated in detail, T cells are the cardinal effectors of disease in both mouse and man. These T cells recognize and destroy insulin-secreting beta-cells in the pancreas leading to elevated blood sugar levels and serious disturbances of protein, fat and carbohydrate metabolism. Currently, no cure or effective prevention is available and despite insulin treatment, long-term complications such as kidney failure, heart attack and stroke are frequent. One of the major obstacles to the development of effective therapies is our incomplete knowledge about the pathological events that initiate and perpetuate T1D. This proposal is focused on the role of chemokines, a large family of secreted molecules that control multiple aspects of T cell traffic into the pancreas and beta-cell destruction. Although some studies have convincingly demonstrated the importance of selected chemokines for T1D progression, as many as 19 different chemokines have been associated with T1D development. However, most of these studies have not provided conclusive evidence that these chemokines in fact contribute to T1D onset. Indeed, it remains currently unknown which cells actually secrete these chemokines, what quantities of chemokines are produced and how they are involved in orchestrating destructive autoimmunity. 


	Description of Project 

	Here, I have developed a comprehensive approach ranging from basic description of the pathology to mechanistic studies and on to proof-of-principle therapeutic interventions to define the role of chemokines at large in T1D. To achieve this ambitious goal, we have developed a novel assay system to visualize, arguably for the first time, chemokine production at the single cell level. We will thus be in the position to delineate relevant “chemokine signatures” in 2 animal models of induced and spontaneous T1D onset as well as models of islet transplant rejection. This strategy will allow us to focus subsequent mechanistic studies on selected chemokines and to identify potential targets for therapeutic intervention. We will conclude our investigations by demonstrating, in an exemplary fashion, the utility of therapeutic chemokine blockade to prevent and possibly even reverse recent T1D onset in models of primary T1D development as well as islet transplant destruction. We envision that combined blockade of 2-3 chemokines identified in our studies will constitute the most promising therapeutic strategy. 


	Anticipated Outcome 

	I anticipate that we will identify a limited number of chemokines that are mechanistically involved in the pathogenesis of spontaneous and induced T1D as well as islet transplant rejection. These findings will provide a comprehensive foundation to assess the general utility and limitations of therapeutic chemokine and/or chemokine receptor blockade as a tool to prevent and ameliorate clinical T1D. 


	Relevance to Type I Diabetes 

	Altogether, this proposal constitutes a unified approach to identify the pathological contribution of an entire family of molecules (chemokines) to T1D development and to validate effective therapeutic strategies with the eventual goal to ameliorate the burden of human T1D. 


