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The high-resolution 3D structures of human membrane proteins have direct relevance to the
development of new drugs, therefore, determination of such structures has eagerly been long-awaited.
However, most of the structures in PDB are those from prokaryotes and very few of them are from mammalians. The

lack of an efficient large-scale production system, and difficulty in their purification, are the major causes of this problem.

One of our missions of this project was to support “researchers who are interested in the 3D structure of
such molecules but cannot carry out research by themselves" by using our unique expression and
purification systems using cultured mammalian cells. The second mission of the project was the
advancements of our technologies for the future. These advancements enable the structural
determinations of highly difficult proteins, such as large membrane protein complexes. In addition, we
constructed platforms for utilizing membrane protein-expressing cells not only as of the "protein
production factory" but also as new drug screening systems. Thus, it is obvious that our project leads to

the structural analysis of difficult proteins, thereby leading to the development of novel drugs.

As one of the notable achievements, we have successfully revealed the channel opening mechanism of
cardiac ryanodine receptor (RyR2) caused by Ca2* binding using cryo-electron microscopy/single-particle
analysis (Kobayashi et al., Nature Communication, in press). Our achievement is expected to contribute
to the development of completely new diagnostic methods, therapeutic agents, and preventive agents for
arrhythmogenic heart diseases. We have also succeeded in developing an inhibitor screening system.
Using the system, we have screened and identified multiple inhibitors to the ryanodine receptor and
succeeded in obtaining a new compound that surpasses existing drugs by structural development. Since
this compound shows a strong therapeutic effect on malignant hyperthermia model mice and has a short
plasma half-life, it is expected to be developed as a new therapeutic agent for malignant hyperthermia

that improves the disadvantages of existing drugs (Yamazawa et al., Nature Communications, 2021).



