Disruption of normal beta cell phenotypes precedes Type 1 diabetes diagnosis.
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Abstract
Purpose: The current dearth of successful immune therapies to prevent Type 1 Diabetes (T1D) is partly
due to a lack of knowledge of the concurrent changes in the beta cell phenotype. It has been previously
reported that beta cells of adult human islets, but not those of postnatal human or of mouse islets, are
populated by cells that express both proinsulin (ProIN) and variable levels of proprotein convertase
1/3(1/3)(1), the main enzyme involved in insulin production. Islets also contain ProIN+PC1/3- and ProINPC1/3+ cell types(2). The current study sought to determine whether these three beta cell types persist in
islets of donors harboring circulating autoantibodies (AA+) and /or in T1D donors.
Methods: sections of human pancreas from donors control, AA+ and T1[provided by the network of
pancreatic organ donors (nPOD)] were immunostained for ProIN, PC1/3 and insulin and were examined
using Leica TCS SP5 confocal laser scanning microscope system at 40x magnification. The same confocal
microscope settings were used to obtain all images. The fluorescent intensity (FI), determined using the
Image J, was calculated as FI/islet area. Two regions of the pancreas per donor and 10-25 islets per region
were evaluated.
Summary of results: Beta cells of islets of T1D and AA+ express a uniform, albeit abnormal, phenotype.
In some AA+ donors, the alteration in PC1/3 and/or ProIN expression differed between regions of the
pancreas. In contrast, in other AA+ donors both pancreatic regions examined showed similar defects in the
expression of each marker. In these later group, the alteration/s was observed in all beta cells of a subset of
islets of one region and of all islets of the contiguous region. The regional difference in beta cell phenotype
was also found in T1D islets. Notably, the FI for insulin was similar for both pancreatic regions of AA+ and
T1D donors.
Conclusions- This analysis revealed that most islets of AA+ and all islets of T1D donors lacked the three
beta cell subtypes found in normal islets. Rather, they were populated by beta cells displaying identical, but
aberrant, expression of PC1/3 and/or ProIN that was region-specific. These observations suggest that
different signals regulate the expression of each of those molecules. Conceivably, factors inducing the
alterations of the beta cell phenotypes play an important role in the progression of the disease.
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Results

1- Expression of three functional markers of the beta cells is altered prior to T1D diagnosis.

4-PC1/3 expression defines two subgroups of AA+ and T1D

Conclusions

2- PC1/3 Heterogeneous expression is lost in T1D

Objective
Graphic summary of findings-

It has been previously reported that pancreatic islets of human adult , but not those
of postnatal human or of mouse, are populated by insulin cells that express
proinsulin(ProIN) and variable levels of Proprotein Convertase (PC1/3), the main
enzyme involved in insulin synthesis(1). Islets also contain ProIN+PC1/3 cells and
ProIN-PC1/3 insulin cell types(2). It has been proposed that the three beta cell
types interconvert and represent different functional states (2). The current study
sought to determine whether the three beta cell types, reflecting the heterogeneous
nature of PC1/3 expression, persist in islets of donors harboring circulating
autoantibodies (AA) and /or inT1D donors.
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3- Pancreas of all AA+ have a subset of islets with abnormal PC1/3 expression
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