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(& FB) Medical Research and Development Programs Focused on Technology Transfers.

(RAGE) AT/ 2RISR Cryo-FLM-in lens-S (T)EM OO Ri%
(¥ FB) Development of Cryo-FLM-in lens-S(T)EM for the analysis of nano-structure in

living cells.
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(¥ FB) Nagoya University Researcher Jiro Usukura
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(HAFE) Cryo-in lens S(T)EM OELEAKITIA)S 72 BEFRHATBHAE & 1R

(% F5) Development of elemental technology for manufacturing Cryo-in lens S(T)EM.
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(& 7&) Hitachi High-Technologies Corporation General Manager Ryuichiro Tamochi

(AAGE) BERE72 R % FV 7z Cryo=S(T) EM Ot 4T
(3 #B) Applied study of Cryo-S(T)EM using fungi including the yeast.
(BARE) BARTRZE FEWHER KMEIET

(Y& &) Japan Women’s University Guest Researcher Masako Osumi
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Team leader, Jiro Usukura (professor emeritus at Nagoya University, researcher) together with
Drs Akihiro Narita, Tomoharu Matsumoto, Eiji Usukura in Nagoya University group, and by
cooperation of sub-leader Ryuichiro Tamochi (Hitachi Hi-Technologies General manager) and
Masako Osumi (Japan Women’s University, guest researcher) developed several elemental
technologies as follows for development of convenient cryo-electron microscope that is enable to

observe images of STEM and SEM simultaneously.

Application and elemental technologies developed in 2016
1. Cryo-transfer holder
The development of Cryo-transfer holder is the most important elemental technology in this
research program. 2/3 of arm in cryo-transfer holder consists of double pipe for introducing liquid

nitrogen close to specimen stage, and thereby improved a cooling rate. Furthermore, specimen

2



temperature arrived at -190°C by using slash liquid nitrogen. Also, we changed holding

mechanism of specimen stage from four points to three points to reduce thermal drift.

2. Anti-contamination trap
In previous research, we succeeded already in cooling off the tip of anti-contamination trap to
-200°C by using slash nitrogen. Therefore, further development was not performed on cooling
system in 2016. Only the tip shape of anti-contamination trap surrounding the specimenarea was

improved for enhancing a trap effect.

3. Cryo-station
Cryo-station is a peripheral device but necessary to set a frozen sample to cryo-transfer holder,
which was not organized in this project at the time of the project adoption. However, we
developed in a hurry because frozen samples were not assembled on to the cryo-transfer holder
without the station. In this year, improved version of cryo-station that was raised convenience

against previous version was developed.

4. An applied study

It is possible to average the images without correcting contrast transfer function (CTF)
because an object lens is not involved directly in image formation in STEM optics. Since
cryo-electron microscope developed in this project employed STEM optics for transmission
imaging, it should be suitable for structure analysis by the calculation science including the single
particle analysis. Actually, the molecular structure of actin filaments averaged from 100 images
taken in developing microscope was more high-resolution comparing to the structure averaged
from 1000 photographs taken in conventional 100KV transmission electron microscope. Molecular
structural analysis is able to obtain in small number of samples in STEM optics. It suggests that
single particle analysis is applicable to the molecules in situ in cells without isolation and
purification, and also our project developing cryo-electron microscope with STEM optics targeting
molecular structure of the cell is quite to the point. On the other hand, unroofing device which we
developed in this project enables observation of the undercoat of the cell membrane. Using this
advantage, we revealed how RNPs of influenza A virus (IAV) multiplied were accumulated on the
cytoplasmic side of the cell membrane in IAV infected cells, and how they are budded off as virus

particles. We will publish these finding as an article after examining further in detail in 2017.
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