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1. Background of research 

The biological kingdoms have evolved elaborate systems that strictly control the quality of newly synthesized 
proteins. In the systems, redox reactions of disulfide bond formation and reduction play important roles not only 
in promotion of productive protein folding but also in elimination of misfolded proteins. The disruption of the 
protein quality control systems leads to the accumulation of abnormal proteins in the cell, hence inducing 
neurodegenerative diseases such as Altzheimer’s and Parkingson’s diseases. However, little is known about 
the mechanism of operation of the disulfide bond formation and reduction catalysts and their interaction 
network in higher eukaryotes. 
 
2. Research objectives 

Through the extensive analyses of high-resolution structure, physiological function and interaction network of 
the protein disulfide formation and reduction factors from higher eukaryotes, we aim at deep understanding of 
how protein homeostasis is maintained through thiol group-based redox reactions in the cell. 
 
3. Research characteristics (incl. originality and creativity) 
Few studies have documented structure and mechanism of operation of the disulfide bond formation and 
reduction factors from higher eukaryotes, so far. Additionally, physiological functions still remain unknown for 
many of them. This project is novel and creative in that we focus on the relationship between protein quality 
control and redox regulation in the cell. 
 
4. Anticipated effects and future applications of research 
Accumulation of aberrant proteins in cells is a crucial factor of neurodegenerative diseases involving 
Altzheimer’s disease. Moreover, oxidative protein folding accompanied by formation of disulfide bonds is a 
reaction essential for biosynthesis of immunoglobulins, MHC molecules and insulins. This research is, therefore, 
closely related to immunodeficiency and diabetes as well as neurodegenerative diseases. We expect that 
advances in this field of research will lead to further understanding and cure development for these diseases, 
which have been increasing rapidly and seriously among adults in modern times. 
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