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Kobayashi has determined the structure of the antagonist bound GPCR. (1) To stabilize the receptor in an
antagonist bound form, some point mutations which were found by our original strategy has been introduced into
the receptor.  This strategy we developed has been applied to the other GPCRs and succeeded in the improvement
of their crystal resolution. (2) We also have been trying to determine the structure of the agonist bound GPCR
using our techniques for the X-ray crystallography. To improve the efficacy of GPCR production, we found new
amino acids to stabilize the receptor in an agonist bound form. (3) Furthermore, we have determined the structure
of GPCR by the use of X-ray Free Electron Laser; XFEL, in this case we do not need the crystals to be frozen. (4)
Progesterone-receptor membrane component 1 (PGRMC1/Sigma-2 receptor) is a haem-containing protein that
interacts with epidermal growth factor receptor (EGFR) and cytochromes P450 to regulate cancer proliferation and
chemoresistance. Crystallographic analyses of the PGRMC1 cytosolic domain at 1.95 A resolution reveal that it
forms a stable dimer through stacking interactions of two protruding haem molecules. This study demonstrates
protein dimerization via haem-haem stacking, which has not been seen in eukaryotes, and provides insights into its

functional significance in cancer. We think it critical that lipid GPCRs are dimerized in vivo.

Tochio has studied stable-isotope labeling of a GPCR. Because of their low yield and lower stability, it was not
practical to employ PG receptors for optimizing protocols for the isotope labeling. Instead, the other GPCR, which
was known to exhibit higher stability and higher yield, was used for the protocol optimization. Sf9 growth media,
in which an amino acid type was substituted with the same amino acid type but harboring **C, were used for
expressing the GPCR. The expression and purification have been successfully carried out. The group has also
established a protocol to prepare GPCR samples in nanodiscs. Although PG receptors were not tried yet, the

protocol can be applied to PG receptors with minor modifications.

Hirokawa has performed 1usec molecular dynamics (MD) simulation study of the antagonist bound PG receptor.
The analysis of the MD trajectories showed that (1) X-ray structure of PG receptor-antagonist complex was stable
during the simulation, (2) detail antagonist atom interactions and contributions with the PG receptor residues, and
(3) identification of additional pockets around the antagonist binding site. These findings should prove useful in
allosteric site prediction, in silico screening and lead optimization in collaboration with Kobayashi and Hosoya

groups.

Hosoya established an efficient synthetic route of one of the commercially unavailable EP4 antagonists with a potent
activity. He also succeeded in synthesizing a novel derivative by means of a transformation via an aryne intermediate.
Evaluation by Kobayashi indicated that this compound is an EP4 antagonist with a similar activity compared to the
original compound. Hosoya also developed a diversity-oriented synthetic method based on an aryne chemistry.
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