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(1) Support

KEK and Hokkaido University, a collaborating institution, supported structural analysis and correlation
structure analysis, mainly for researchers who do not specialize in structural biology. As the project manager,
we have supported 209 projects (200 for non-profitable and 9 for profitable agents). 70 cases were supported
from protein production in collaboration with the protein production project in KEK. 57 cases were for crystal
structure analysis including beamtime (BT) usage support. Solution scattering support was provided for 41
projects, most of which were aimed at supporting correlation structure analysis. 502.3 days of BT were
allocated for user support and development at five protein crystallography (PX) and two solution scattering
beamlines in PF. KEK's basic policy is to transfer technology to the applicant's laboratory. To accomplish this
aim, BINDS applicants stayed at KEK and conducted experiments together (~150 researchers visit KEK
annually). A cryo-electron microscope (Cryo-EM) was introduced at the end of FY2017, and started user
support of single particle analysis in October 2018, 88 % of the running time is allocated for users (in total
81 projects) . KEK also supports industrial users: five pharmaceutical companies collaborated to establish a
cryo-EM study group under the support of AMED to perform structural analysis of membrane proteins
related to compound toxicity/pharmacokinetics (with Chiba University since 2019). We successfully analyzed
the target (hERG) with an off-target compound (Asai et al. 2020). We conducted PX, solution scattering,
and Cryo-EM workshops every year to promote the use of structural biology methods.

(2) Advancement

PX: Two new high-performance pixel array X-ray detectors were installed, enabling high-speed and high-
precision measurements at all the PX beamlines; raster scan by X-ray was put into practical use, and the
development of SIROCC software greatly increased the use of fully automated measurements. With the laser
crystal processor, relocated from SPring8, a measurement pipeline for native SAD has been established. Al-
DEPNAS, developed by Hokkaido Univ., suggests the strategy of data collection. In-situ measurements were
applied to membrane protein crystals to enable integrated processes from crystallization screening to
structural analysis.

Solution Scattering: The BL-15A2 was upgraded: a new optical path, pumping system, and beam position
monitor are installed. We developed a measurement system with a microfluidic cell to analyze molecular
interaction in a multi-component equilibrium state and started user support. For SEC-SAXS analysis, we
developed and released Serial Analyzer (now updated as MOLASS), software that enables fully automated
analysis of continuously measured data using informatics methods.

Cryo-EM: A cryo-EM facility was set up to enable everything from grid preparation to data measurement.
The cryo-EM facility and the building with the analysis environment were connected by a high-speed network
to provide an environment for on-the-fly analysis, in which the initial analysis of data is performed
immediately after measurement. In addition, we found effective tags for ice-embedding of proteins and
developed a technology to produce high-quality grids by adding the tags.

119 papers have been published as a result of the support and development from KEK and Hokkaido
University. In addition, there were 94 other papers resulting from BT usage support in which the grantee
was not included as an author. We achieved 223 PDB registrations in X-ray crystallography, 19 in cryo-EM,
and 11 registrations to the SASBDB in small angle X-ray scattering.

(3) Cooperation

We organized BT utilization committee with SPring-8 and Osaka University, and managed PX and solution
scattering BT in cooperation with the program coordination Unit. We held a member meeting in the
summer to discuss the technological development status in PX, solution scattering, and cryo-EM, and to
exchange ideas for the future development and user support of the correlation structure analysis.

The Cryo-Electron Microscopy Network (Chairman: Toshiya Senda) was established to improve the
efficiency and technology of cryo-EM use in Japan. In addition, a user group was established in response to
increasing requests for assistance in the single-particle analysis, and regular joint meetings were being
held.

Together with the Chemical seeds and lead compound discovery and Library screening Units (Univ. Tokyo
and Hokkaido Univ.), we performed structural analysis of protein-inhibitor complexes targeted for drug
discovery. By interdisciplinary collaboration with in-silico units (Univ. Tsukuba, Hoshi Univ, and RIKEN),
we supported several research projects on drug and agrochemical discovery by elucidating
substrates/inhibitors’ binding or reaction mechanism using MD, docking, and fragment molecular orbital
(FMO) methods.



