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Mechanism of the maintenance of ER homeostasis by redox regulation
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Three major homeostasis in the ER, protein, calcium ion and redox, are
closely regulating each other through a crosstalk. We found a novel ER-resident reductase ERdj5 and
revealed that ERdj5 plays a pivotal role in facilitating the ER-associated degradation (ERAD) of
misfolded proteins. We found that ERdj5 is also involved in the regulation of calcium ion pump
SERCA2b though its reducing activity. ERdj5 reduces the disulfide bond in the ER lumen of SERCA2b
and activates its ATPase activity. When Ca2+ concentration in the ER lumen is low, ERdj5 reduces and

activates the SERCA2b, but when Ca2+ is high enough, ERdj5 makes a oligomer, which is no more
active in activating the SERCA2b. Thus, ERdJ5 regulates the SERCA2b activity by sensing the Ca2+
concentration in the ER lumen. We also revealed that the redox homeostasis in the ER is interfered
by the protein homeostasis in the cytosol, which suggests the crosstalk between cytosolic protein
homeostasis and ER redox homeostasis.
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