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	Project Title 

	IGRP, an islet autoantigen regulating beta-cell function. 


	Objective 

	We plan to provide the proof that IGRP plays a role in insulin production and/or release and dissect the mechanisms underlying its function in beta-cells. Defining functional partners of IGRP may help elucidate its roles in the beta-cell. We will design a method to indentify IGRP antibodies in the blood of diabetic patients. Finally, we intend to characterize a variation in the IGRP gene, and assess its contribution to the development of T1D diabetes. 


	Background/Rationale 

	Type 1 diabetes (T1D) is a disease that affects how the body uses glucose, a sugar that is the body's main source of energy. It is caused by the absence of protein called insulin that regulates the utilisation of glucose by our body. Lack of insulin results from the immune system’s destruction of its production site namely the beta-cells located in the pancreas. Predisposition to develop diabetes depends on specific gene variants carried by an individual.The islet glucose-6-phosphatase catalytic subunit related protein is specifically found in the pancreatic islets with high expression in beta-cells. Several lines of evidence link IGRP with variations of blood glucose levels. This suggests that IGRP could play a role in the modulation of insulin production and/or release but it has not been demonstrated which of IGRP’s mechanisms of action cause this effect. Destruction of the beta-cells by the immune system involves the recognition of beta-cell components by the immune cells. It was shown that portions of the IGRP molecule favour the activation of immune cells from diabetic patients and mice. The immune system marks the targets to destroy with an antibody molecule. Measurement of antibodies against beta-cells proteins is an important diagnostic tool. Detection of antibodies directed against IGRP in diabetic patient has not been accomplished yet.Considering this background, we intend to characterize the function of IGRP in beta-cells including the dissection of its mechanisms of action. We also seek to develop a method to identify IGRP antibodies in diabetic patients blood. Finally, we plan to characterize a specific form of the IGRP gene that we suspect is associated with risk to develop Type 1 diabetes. 


	Description of Project 

	Insulin, the hormone that controls blood glucose levels is a unique product of the pancreatic beta-cells of the islets of langerhans of the pancreas. Insulin storage and release by the beta-cells is a complex process controlled by many proteins. The islet glucose-6-phosphatase catalytic subunit related protein (IGRP) is proposed to be one of these. Understanding how these proteins control insulin storage and release is the key to knowing why diabetes can develop. IGRP has significant similarity with the liver glucose-6-phosphatase, a protein whose function is to remove the phosphate from the glucose-6-phosphate molecule. However, despite this apparent resemblance, attribution of a phosphate removal activity to IGRP is controversial. Conversion of glucose into glucose-6-phosphate is an essential step for the regulation of insulin secretion in pancreatic beta-cells. Patients carrying particular variants of the IGRP gene have lower blood glucose levels as compared to general population. In addition, genetically modified mice in which the IGRP gene is removed have a lower level of glucose in the blood. Taken together, this evidence suggests that IGRP could play a role as a regulator of insulin production and/or release but the IGRP’s mechanism of insulin modulation is unknown.Type 1 diabetes (T1D) is caused by a breakdown in the immune system’s ability to distinguish foreign invaders from self-constituents derived from the pancreatic beta-cells. Self-destruction of the source of insulin by the immune system hampers the body’s ability to regulate its blood glucose level causing a chronic health problem. Many portions of the IGRP protein have been shown to trigger an immune response from immune cells of diabetic patients and mice. However, the identification of anti-IGRP antibodies in the blood of diabetic patients remains elusive.We plan to show that IGRP has a major role in beta-cell function and dissect the IGRP’s mechanism of action underlying this effect. We will develop a test to search for IGRP autoantibodies in the blood of T1D patients. Finally, we will test whether if a specific form of the IGRP gene affects the risk for developing T1D. We believe that understanding the role of IGRP in the beta-cell is the first step towards developing T1D treatments that manipulate IGRP to prevent diabetes. Furthermore, we intend to design a method to detect IGRP antibodies in the blood of diabetic patients. 


	Anticipated Outcome 

	By manipulating the amount of IGRP protein in beta-cells, we expect to change the production of insulin and/or its release thus confirming a role for IGRP in beta-cell function. We also seek to indentify functional partners for IGRP that will resolve IGRP’s mechanisms of action modulating insulin production and/or release. We will also develop an assay that will enable the identification of IGRP antibodies in the blood of T1D patients. Finally, we expect to show a link between an IGRP gene variant and the risk to develop diabetes. The latter two aims will ultimately allow us to better predict individuals at risk to progress to diabetes prior to disease onset. Such data will allow the design of molecular therapies to manipulate the course of disease or prevent T1D. 


	Relevance to Type I Diabetes 

	A better understanding of the role of IGRP in beta-cells is crucial to determine if any therapeutic intervention of IGRP can be considered to prevent type 1 diabetes. The detection of antibodies against constituents of pancreatic beta-cells is currently the most reliable diagnostic test for autoimmunity in type-1 diabetes. Autoantibody assays directed against three different constituents of beta-cells (insulin, IA-2 and GAD65) detect 85% of new onset T1D individuals. Although current assays have a high predictive value, especially when including the recently identified autoantigen assay for ZnT8 (exceeding 90% detection) the sensitivity of this diagnostic tool could be improved by adding the detection of other autoantibodies directed against beta-cell components. We think that IGRP is a good autoantigen candidate and aim to design a method enabling the measurement of IGRP antibodies in the blood of diabetic patients. We expect that the addition of IGRP autoantibody detection to the current antibodies’ diagnostic value will enhance the sensitivity and specificity levels of current assays. Besides antibody detection, analysis of the IGRP gene itself may provide an earlier prediction of the risk to develop diabetes. We expect to associate a natural variation in the IGRP gene with risk to develop T1D and thus provide a way to improve detection of at-risk subjects before the immune attack against beta-cells begins. If such an association can be established, it would provide a window of opportunity for treatment before the destruction of the beta-cells begins. 


