PANCREATIC TRANSDIFFERENIATION IN THE LIVERS OF A HUMANISED MOUSE MODEL
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Type I diabetes (TID) mellitus results from the T-cell mediated autoimmune destruction of pancreatic beta cells. Exogenous insulin therapy cannot achieve precise physiologic control of blood glucose concentrations and debilitating complications develop. Gene therapy is one strategy being examined to cure TID. In earlier studies using an improved surgical technique that isolates the liver from the circulation, we introduced furin-cleavable human insulin (INS-FUR) to the livers in several animal models. Reversal of diabetes with normal glucose tolerance and pancreatic transdifferentiation of the liver tissue was seen in streptozotocin (STZ)-diabetic Wistar rats, non obese diabetic mice and a diabetic pig model using the HMD lentiviral vector to deliver the INS-FUR. The aim of the present study was to ascertain if we could similarly reverse STZ-diabetes in the FRG mouse model in which chimeric mouse-human livers can be readily established. Engraftment of human hepatocytes was established by measurement of human albumin levels and diabetes was subsequently induced by STZ. Following delivery of the INS-FUR vector (3.5x108 transduction units) to overtly diabetic FRG mice (blood glucose >13mM), mice were monitored for changes in body weight and blood glucose levels. An intraperitoneal glucose tolerance test (IPGTT) was performed after a 6 h fast in the INS-FUR-transduced FRG mice (n=5). Reversal of diabetes was seen for a period of 2 months which was the experimental endpoint. The IPGTT of the INS-FUR-transduced animals was not significantly different from normal animals. RT-PCR showed expression of human insulin and a number of human β-cell transcription factors including Pdx1, Neurod1 and Neurogenin 3, indicating pancreatic transdifferentiation of the treated liver tissue. Double fluorescent staining for human albumin and insulin was seen in transduced liver samples. We have shown for the first time, that using our technology human hepatocytes are capable of undergoing pancreatic transdiffereniation in vivo. Our data suggest that this regimen may ultimately be employed clinically to cure TID.
