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[bookmark: _GoBack]Major findings coming from research studying nPOD samples
1. Insulitis has been demonstrated in two of three non-diabetic donors with multiple autoantibodies but not in any of the 18 donors with a single autoantibody. However, evidence for abnormalities affecting the pancreas of donors pointing at some initial stages in the disease pathogenesis that may or may not necessarily progress to overt disease but could be important co-factors in their own right or if more sustained autoimmunity was triggered.

2. Examination of nPOD specimens also shows that human insulitis is rarely as severe as reported in the NOD mouse, an experimental model that presents striking similarity with the human disease. Based on the findings and an extensive pathology review of historical T1D cases, consensus definition of human insulitis that is hoped will provide consistency for interpretation and data comparison across future studies. Another important finding is that insulitis may be present in some cases for many years after diagnosis. 

3. Studies on nPOD cases with insulitis reveal that islet autoantigen-specific CD8 T cells are present in the insulitis lesion, produced initial evidence for an evolution of the inflammatory lesion. Thus, those autoreactive T cells and antigen specificities can be considered validated therapeutic targets.

4. In the thymus, expression of self-molecules has been ascribed to thymic epithelial cells and bone marrow derived antigen-presenting cells and largely depend on the Aire transcription factor, also known as the autoimmune regulator The analysis of pancreatic lymph nodes showed that self-molecule genes are expressed at reduced levels in T1D compared to non-diabetic nPOD donors; such a reduction appears dependent on the induction of alternative splicing of the Deaf1 transcription factor, which is also linked to the transcription of self-molecule genes. Alternative splicing of Deaf1 may be caused by inflammation, which in turn impairs expression of the eukaryotic translation initiation factor 4 gamma 3.

5. nPOD studies show that beta cell loss occurs with distinct patterns, indicating that the disease pathogenesis is likely heterogeneous and that more than one pathway may explain beta cell death. However, beta cell loss is not absolute and, in several patients insulin-positive beta cells and glucose transporters, are detectable for many years after diagnosis. These results, together with the persistence of insulitis, further support the concept that the disease process is chronic; importantly, these findings challenge the traditional view that beta cell loss is virtually complete at the time of clinical onset.

6. Key mediators of endoplasmic reticulum stress were found in islets from T1D donors, such as C/EBP homologous protein (CHOP); the immunoglobulin heavy chain (BIP) was found expressed in insulin-positive islets with insulitis. Changes in key constituents of the extracellular matrix were also noted, such as hyaluronan, a glycosaminoglycan that was dramatically up-regulated with the islet and outside endocrine cells juxtaposed to microvessels in nPOD donors with T1D; hyaluronan was also present around infiltrating cells in cases with insulitis. Importantly, these extracellular matrix components have been linked to lymphocyte adhesion and migration and to islet inflammation.

7. Ongoing analysis of the nPOD samples is providing additional evidence for an association of enteroviruses with T1D. Importantly, signs of enteroviral infection are seen also in those nPOD donors with a longer duration of disease; this finding may be explained by persistence of a viral infection or by the occurrence of multiple infections over time. Ultimately, more robust information about which viruses are more prevalent and a better characterization of the type of infection may provide support for vaccine development and clinical trials.

8. Beta cell replication appears more sustained in early life. While replication is possible in adult patients, it is rare. However, in nPOD donors with T2D, treatment with incretins was associated with the presence of insulin-glucagon double hormone-positive cells; these might represent a transitional cell type reflecting regeneration or pancreas remodeling.

9. The analysis of the pancreas body weight revealed that T1D pancreata have reduced weight compared to those of nondiabetic donors. Importantly, the pancreas weight was also reduced in donors with autoantibodies. These findings suggest the hypothesis that exocrine abnormalities might exist in the T1D pancreas, resulting in reduced weight, and that such abnormalities may even precede T1D development. 
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