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Production engineering support of membrane proteins:

- Support and collaboration with Prof. Yuki Sudo at Okayama University---We established over-expression,

purification and crystallization systems of thermophilic rhodopsin (TR), and obtained the x-ray crystal
structure of TR in collaboration with Yamamoto’s group at RIKEN (JBC, 2016). In this year, we succeeded
in obtaining thermostabilized TR mutants using our theoretical method (Entropy-Based Methods) based on
statistical thermodynamics (in preparation)

- Support_and collaboration with Prof. Takuya Kobayashi at Kyoto University---We succeeded in obtaining

thermostabilized mutants using our Entropy-Based Methods and the crystal structures of prostaglandin and
muscarinic receptors (submitted). We also succeeded in obtaining the crystal structures of human
adiponectin receptors (Nature 2015), human Band Ill transporter (Science 2015), and rat GLUT5
transporter (Nature 2015) complexed with antibody fragments which were generated as functional mouse
monoclonal antibodies.



- Support and collaboration with Prof. Masaaki Komatsu at Niigata University---We established over-expression in

yeast and purification systems of an amino-acid transporter using our protocols for membrane protein
crystallography.

- Support of clear-native PAGE method---we established a rapid and efficient method for precrystallization

screening of membrane proteins using clear-native PAGE with modified Coomassie Brilliant Blue G-250
(mCBB) in collaboration with Kan’s group at Shizuoka University, and provided the synthesized mCBB
and protocols to six applicants.

Production engineering development of membrane proteins
- Development of a screening method for overexpressed human membrane proteins caused by random

mutations---We established an efficient screening method for overexpressed human membrane proteins in
yeast using by error-prone PCR methods, and succeeded in obtaining a overexpressed (ten-times) human
transporter mutant. In this year, we introduced this method in E.coli expression system.

- Development of a prediction method of thermostabilized mutants of membrane proteins---We developed a

physics-based method for identifying thermostabilizing mutations of a membrane protein. The method uses
a free-energy function F where the importance of translational entropy of hydrocarbon groups within the
lipid bilayer is emphasized. All of the possible mutations can rapidly be examined. The method was
illustrated for the adenosine receptor whose three-dimensional structure experimentally determined. The
success rate was remarkably high (Patent:2014-130560, PCT/JP2015/068277, JPCB 2016).
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