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The kinetics of immune-mediated destruction of pancreatic beta cells,
during the natural course of type 1 diabetes (T1D) and after islet
transplantation, are largely unknown. This fuelled the interest in
innovative plasma tests for real-time detection of beta cell destruction.
Dying beta cells in rat and human models of acute beta cell destruction
release glutamic acid decarboxylase 65 kDa (GAD65) into the circulation.
But the use of GAD65 is limited due to the interfering GAD65
autoantibodies in T1D patients, and its diagnostic sensitivity is limited.
This Ph.D. thesis aimed at the identification and step-wise clinical
validation of novel protein-type biomarkers, as complement to GAD65.
We used quantitative proteomics and tissue-comparative transcriptomics
of rat and human beta cells for the bottom-up identification of
intracellular proteins with high beta cell-selectivity and molar abundance.
Among several candidates, we selected the neuroendocrine protein
ubiquitin carboxyl-terminal hydrolase L1 (UCHL1) for further study. First,
we developed a sandwich immunoassay for UCHL1 quantification in cells
and plasma, and used this to investigate its biomarker potential in
standardized in vitro and in vivo models. In vitro, UCHL1 was superior to
GAD65 to quantify both apoptosis and necrosis of rat and human beta
cells. In vivo, UCHL1 was discharged along with GAD65 after
diabetogenic streptozotocin-injection but its detection was inconsistent,
likely attributed to a combination of rapid hepatic UCHL1 clearance and
insufficient analytical sensitivity of our immunoassay. Our results support
a diagnostic utility of UCHL1 to detect beta cell damage in islet
transplantation trials, but illustrate the development of sensitive
sandwich immunoassay methods as main bottle neck in biomarker
selection algorithms.
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