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	Role of Innate Immunity in Human Type 1 Diabetes 


	Objective 

	We will study the theory that patients with diabetes have abnormal innate immune functions that contribute to the development of T1D. We will check whether this assumption is correct by comparing functions of innate immune cells, named dendritic cells from newly diagnosed diabetic patients with functions of dendritic cells from healthy individuals. We will isolate dendritic cells from the blood and challenge them in vitro with agents that mimic bacterial and viral infections termed toll like receptor (TLR) ligands. We will then use DNA microarray technology to identify genes that are induced in dendritic cells from diabetic patients as compared with genes induced in dendritic cells from healthy subjects. In another set of experiments we will compare the amount of interferon alpha and beta produced by dendritic cells from patients and individuals at high risk for disease development as compared with healthy controls. The importance of studying interferon alpha and beta responses in dendritic cells is that these interferons were recently implicated in the mechanism of other autoimmune diseases. 


	Background/Rationale 

	It is believed that bacterial and viral infections play an important role in triggering type 1 diabetes (T1D), but how these infections lead to disease is unknown. Studies in animal models of T1D suggest that the innate immune system, the body’s first line of defense against bacterial and viral infections, is a key participant in the mechanism that leads to diabetes. 


	Description of Project 

	It is believed that bacterial and viral infections play an important role in triggering type 1 diabetes (T1D), but how these infections lead to disease is unknown. Studies in animal models of T1D suggest that the innate immune system, the body’s first line of defense against bacterial and viral infections, is a key participant in the mechanism that leads to diabetes. We will study the theory that patients with diabetes have abnormal innate immune functions that contribute to the development of T1D. We will check whether this assumption is correct by comparing functions of innate immune cells, named dendritic cells from newly diagnosed diabetic patients with functions of dendritic cells from healthy individuals. We will isolate dendritic cells from the blood and challenge them in vitro with agents that mimic bacterial and viral infections termed toll like receptor (TLR) ligands. We will then use DNA microarray technology to identify genes that are induced in dendritic cells from diabetic patients as compared with genes induced in dendritic cells from healthy subjects. In another set of experiments we will compare the amount of interferon alpha and beta produced by dendritic cells from patients and individuals at high risk for disease development as compared with healthy controls. The importance of studying interferon alpha and beta responses in dendritic cells is that these interferons were recently implicated in the mechanism of other autoimmune diseases. Our studies will help to determine whether the innate immune system in diabetic patients is abnormal and identify genes and proteins that could participate in the autoimmune process that leads to diabetes. A better understanding of the role of the innate immune system in diabetes could result in the development of new drugs to prevent the disease. 


	Anticipated Outcome 

	Our studies will help to determine whether the innate immune system in diabetic patients is abnormal and identify genes and proteins that could participate in the autoimmune process that leads to diabetes. 


	Relevance to Type I Diabetes 

	A better understanding of the role of the innate immune system in diabetes may lead to the design of new clinical strategies for disrupting the autoimmune process and preventing human disease. 
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	Role of Innate Immunity in Virus-Induced Autoimmune Diabetes 


	Objective 

	Since it is impossible to investigate mechanisms of virus-induced diabetes in humans, we plan to use the BBDR rat model to determine how a virus, named Kilham Rat Virus (abbreviated KRV), leads to diabetes in this rat. 


	Background/Rationale 

	Despite many years of research, it is not yet known what triggers autoimmune diabetes. Studies in humans and animal models of diabetes demonstrated that viral infections may be the cause of this disorder, but how diabetes is induced is unknown. When BBDR rats are injected with KRV, approximately 25% of the infected animals develop autoimmune diabetes with many similarities to human disease. Our new preliminary studies in the BBDR rat indicate that the innate immune system, the first line of the defense against viruses and bacteria in humans and animals, plays a critical role in diabetes. We found that when we challenge the innate immune system in BBDR rats by injecting agents that mimic bacterial or viral infection and then infect them with KRV, the percentage of rats that become diabetic can rise to 100%. We also found that KRV itself challenges the innate immune system of BBDR rats via a mechanism that involves the binding of the virus to a protein called “toll-like receptor” (abbreviated TLR) expressed in innate immune cells. 


	Description of Project 

	We plan to use new technologies to study the concept that diabetes develops as a consequence of contacts between KRV and TLR that result in the activation of the innate immune response. Our goals are to understand how these contacts lead to diabetes, and test whether disrupting them with drugs can protect from disease. 


	Anticipated Outcome 

	Our studies will lead to new information on how viruses trigger diabetes 


	Relevance to Type I Diabetes 

	Our studies will identify potential new compounds to be used to prevent disease in humans. 
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	Innate and adaptive immunity in the development of type 1 diabetes 


	Objective 

	We propose to study the possibility that prediabetic individuals at risk for diabetes have abnormal innate immune functions that are involved in triggering diabetes. 


	Background/Rationale 

	It is believed that bacterial and viral infections play a key role in triggering type 1 diabetes, but how these infections lead to disease is unknown. Studies in animal models of diabetes suggest that the innate immune system, the body’s first line of defense against bacterial and viral infections, is a key participant in the mechanism leading to disease onset. Our preliminary studies show that individuals at risk for diabetes prior to disease diagnosis have alterations in the function of their innate immune system; however, the relevance of these alterations to disease mechanisms is not yet clear. 


	Description of Project 

	It is believed that bacterial and viral infections play a key role in triggering type 1 diabetes, but how these infections lead to disease is unknown. Studies in animal models of diabetes suggest that the innate immune system, the body’s first line of defense against bacterial and viral infections, is a key participant in the mechanism leading to disease onset. Our preliminary studies show that individuals at risk for diabetes prior to disease diagnosis have alterations in the function of their innate immune system; however, the relevance of these alterations to disease mechanisms is not yet clear. We propose to study the possibility that prediabetic individuals have abnormal innate immune functions that are involved in triggering diabetes. We will check whether this assumption is correct by comparing functions of innate immune cells and anti-islet T and B cell responses from individuals at risk for disease development, prior to disease onset, as compared with healthy individuals. Our studies will advance the limited knowledge about the role of the innate immune system in diabetes, may lead to the discovery of new biomarkers to monitor disease activity, and better characterize the natural history of the disease. A better understanding of the autoimmune process prior to disease onset is crucial for the design of targeted therapies for diabetes prevention. 


	Anticipated Outcome 

	Our studies will advance the limited knowledge about the role of the innate immune system in diabetes, may lead to the discovery of new biomarkers to monitor disease activity, and better characterize the natural history of the disease. 


	Relevance to Type I Diabetes 

	A better understanding of the autoimmune process prior to disease onset is crucial for the design of targeted therapies for diabetes prevention. 
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	Mechanisms of TLR-Induced Autoimmune Diabetes 


	Objective 

	To determine how binding of viral and bacterial components to immune cells exacerbates autoimmune diabetes 


	Background/Rationale 

	Our preliminary studies in the BBDR rat indicate that the innate immune system, the first line of the defense against viruses and bacteria in humans and animals, plays a critical role in the induction of diabetes. When BBDR rats are injected a virus named Kilham Rat Virus (abbreviated KRV), 20-25% of the infected animals develop autoimmune diabetes with many similarities to human disease. However, when we challenge the innate immune system in BBDR rats by injecting them with agents that mimic bacterial or viral infection, called Toll-Like Receptor ligands (abbreviated TLR ligands), and then infect them with KRV, the proportion of the rats that become diabetic rises to 100%. 


	Description of Project 

	Our plan is to study the theory that TLR ligands induce diabetes in infected animals by worsening the inflammation that takes place in their pancreatic lymph nodes and pancreas. We also plan to determine whether TLR ligands trigger diabetes by interfering with the function of cells of the immune system (designated CD4+CD25+ T regulatory cells) that under normal conditions protect the body from attacking itself. 


	Anticipated Outcome 

	Our studies will lead to new information about how bacteria and viruses trigger diabetes. 


	Relevance to Type I Diabetes 

	Our studies may identify new means to prevent diabetes in individuals who are at high risk for disease development. 


