2012 2013

Establishment of a system for monitoring endoplasmic reticulum redox state in mammal
ian cells
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The endoplasmic reticulum (ER) performs a critical role in the oxidative folding o
f nascent proteins such that perturbations to ER homeostasis may lead to protein misfolding and subsequent
pathological processes. Among the mechanisms for maintaining ER homeostasis is a redox regulation, which
is a critical determinant of the fate of ER stressed cells. Here we report the establishment of a system f
or monitoring ER redox state in mammalian cells. The new ER redox sensing system was developed based on th
e previously described monitoring system in yeast. Our system could successfully monitor the dynamic ER re
dox state in mammalian cells. Using this system, we find that manipulation of ER oxidases changes ER redox
state. The mammalian ER redox sensing system could be used to study the mechanisms of ER redox regulation
and provide a foundation for an approach to develop novel therapeutic modalities for human diseases relat
ed to dysregulated ER homeostasis including neurodegeneration.
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