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The kinetics of immune-mediated beta cell destruction during the natural
course of type 1 diabetes and after islet transplantation are poorly
understood, and mostly derived from indirect evidence, indicating a need for
biomarkers capable of real-time detection of ongoing beta cell destruction.
This project covers further validation of the candidate-protein biomarker
glutamic acid decarboxylase 65 kDa (GAD65). Previous studies have
established GAD65 as specific indicator of human and rat beta cell
destruction in vitro and in vivo. It was thus shown that disproportionally high
circulating GAD65 levels shortly after intraportal implantation of an islet
allograft associated with poor graft function two months later. The used
time-resolved fluorescence immunoassay (TRFIA) was, however,
insufficiently sensitive to consistently detect graft-derived GADG65 in all graft
recipients, limiting its use as research and clinical diagnostic tool.

We built more sensitive immunoassays using innovative platforms: the
Cytometric Bead Array (CBA) from Becton Dickinson®, the
electrochemiluminescence immunoassay (ECLIA) from Mesoscale
Discovery®, and digital ELISA on the single molecule array (SIMOA)
platform from Quanterix®. A detailed method comparison indicated CBA and
SIMOA as two highly sensitive platforms with subpicomolar sensitivity, who
were able to achieve a more than 30-fold increase in analytical sensitivity as
compared with TRFIA, allowing the new methods to consistently measure
GADG65 up to two days after intraportal islet allotransplantation.

In the second part of this project, an in-depth comparison was performed
between the newly developed GAD65 immunoassay (GAD65-CBA) and a
novel, nucleotide-type biomarker: miR-375. We found a correlation between
both biomarkers in samples drawn one hour after Tx. These novel sensitive
assays provide useful tools to further guide innovative transplantation trials
exploring the potential of alternative beta cell sources and implantation
sites.
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