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We have been focusing our research on the productive folding of nascent polypeptides by molecular 
chaperones and protein quality control mechanisms for misfolded proteins within the cells. Particularly, 
we have devoted our activity to the following two major research projects: 

Maintenance of ER homeostasis through the crosstalk among Protein Quality Control, Redox 
regulation, and Ca2+ flux. We identified ERdj5 as a disulfide-reductase in the endoplasmic reticulum 
(ER). ERdj5 forms the supramolecular complex with EDEM and BiP and activates the degradation of 
proteins misfolded in the ER by cleaving the disulfide bonds of misfolded proteins and facilitating the 
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retrograde transport of these proteins from the ER lumen into the cytosol, where they are degraded by 
the ubiquitin-proteasome system, which is called as ERAD(R. Ushioda et al., Science 2008; M. 
Hagiwara et al. Mol. Cell 2011; R.Ushioda et al. Mol. Biol. Cell 2013). 
  We found that ERdj5 cleaves the disulfide bond of SERCA2b, a Ca2+ pump on the ER membrane, 
and regulates its function. Additionally, ERdj5 senses the Ca2+ concentration in the ER and regulates 
the interaction with SERCA2b. It suggests that the redox activity of ERdj5 is involved not only in protein 
quality control but also in Ca2+ homeostasis in the ER (R. Ushioda et al., Proc. Natl. Acad. Sci. U S A. 
2016). Furthermore, the Inaba group (Tohoku Univ.) and we elucidated the structure of SERCA2b 
(Inoue et al. Cell Rep. 2019). This information may help to understand the activation mechanism of the 
SERCA2b pump through ERdj5. On the other hand, we have revealed the mechanism of the electron 
transfer to ERdj5 from the nascent chain. Furthermore, we summarized our previous works as a review 
of the redox-dependent endoplasmic reticulum homeostatic mechanism. 

Here, we focused on the control of the Ca2+ pump and channel by the redox regulation in the ER. 
Here, we obtained the structural information of SERCA2b for understanding how ERdj5 promotes the 
influx of Ca2+ by SERCA2b. Then, we found that the reductase ERdj5 affects the Ca2+ release activity 
of the IP3R S. Fujii et al., Proc. Natl. Acad. Sci. U S A. in press . Additionally, we found that ERdj5 
deficiency causes mitochondrial fragmentation due to Ca2+ homeostatic disruption R. Yaamashita et 
al., Sci. Rep. 2021 . It was clarified that redox regulation by ERdj5 is involved in the uptake and 
release of calcium ions in the ER. 
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