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Summary of the project

In this project, the University of Tokyo and the RIKEN Center for Biosystem Dynamics Research worked together
to support structural analysis using a cryo-electron microscope (cryo-EM). We promoted open science that transcends the
boundaries of laboratories, universities, and fields. In addition, from around 2019, we have been promoting corporate use and
as a result, pharmaceutical companies started using cryo-EM for their research and development.

As a result, the milestones set in 2018 were achieved as follows: (1) Resolution of 2.4 A by single particle analysis
— 1.4 A, (2) 60 large-scale data collection (72 hours) for single particle analysis — 215, (3) Five tomography projects per
year — 21 projects. In particular, (2) large-scale data collection will be completed in about 8 hours, which is one-tenth of the
previous period

The structure solved by these large-scale data has been published in more than 50 papers in internationally
prestigious journals. The methods used in this study include not only the most popular single particle analysis method but
also many studies on cellular organelles using tomography and molecular structure studies using microED. Observation of
the intracellular structure using FIB-SEM, which is one of the goals to achieve the "intracellular native complex", was also
established as a methodology.

(1) Number of supported projects.

Demand for cryo-electron microscopes In addition to the Titan Krios G3i and Talos Arctica G2, which started operation in
2018, the Titan Krios G4 was introduced at the University of Tokyo from July 2020 is also being used to support BINDS
users. In FY2020, 42 tasks were used, and the total number of days used was 360 days. In FY2021, 39tasks were used, and
the total number of days used was 460 days. The breakdown of usage is shown below.

consulting normal support (results disclosed) Number of corporate use / results occupancy usage
. support support Not Support support Not
Number of Supporting Completion reached Total | support completion reached Total
73 34 6 19 59 5 1 0 6
19 39 9 5 53 7 0 0 7

(2) Technical Development for cryo-EM.

cryo-electron microscope requires observation of many samples and more efficient data collection. For this purpose, the single
particle analysis method has achieved high resolution (1.62 A - 1.4 A) and 10 times the efficiency. Similarly, we have been
automating and improving the efficiency of cryo-electron tomography and microED.

(3) Inter-group projects

e For structural analysis of cryo-electron microscope, we established a cryo-EM network together with the KEK Specifically, the
University of Tokyo (E2) accepts more than 10 samples a year that have been screened and optimized at another facility (KEK).

e In order to popularize BINDS forum on slack was created.

e Cooperation in the development of cryo-electron microscope hardware in Japan (Collaboration: Keiichi Namba Group, University
of Osaka, Iwasaki Group, Tsukuba University,

e Observation of nucleosomes with a cryo-electron microscope (Collaboration partner: The University of Tokyo, Kotosaka Group)

Achievements and achievements in human resource development
e Cryo Electron Microscopy Study Group: Since 2018, we have been holding cryo-electron microscope training sessions
mainly for students (graduate students + undergraduate students) 10 to 15 times/semester. The number of participating
laboratories has expanded from the first three laboratories to seven laboratories, with approximately 60 participants.
e Protein structure analysis class using cryo-electron microscope (4 days of lecture and practical training)
e Holding an international symposium (Thursday, October 25, 2018, The University of Tokyo)
The total number of participants was 170 (24 companies, 89 researchers from universities, 43 students, 14 speakers, etc.).
e Human resource development

Two assistant professors in this project got a job at a pharmaceutical company and have continued to contribute to drug
discovery through structural analysis using a cryo-electron microscope.



