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In this project, we poerated the project to maximize the utilization of the results or the
various raw data generated by each platform. My team maintained, managed, and operated the useful
PDB-related databases that had been developed in the project, and provided the information publicly
necessary for this project. By making these databases available on the Internet, we supported the
research activities of external researchers and BINDS project members. The following is a summary
of the results and significance of the support and achievement of this project, as well as the

project conducted in collaboration with other groups.

(1) Support

1-1 Stable Data—in of the protein structure databases



Our research group has been operating the three international databases, (i) Protein Data Bank
(PDB), (ii) Biological Magnetic Resonance Data Bank (BMRB), and (iii) Electron Microscopy Data Bank
(EMDB), which are jointly managed by the worldwide Protein Data Bank. The EMDB database in Asia is
financially supported by the BINDS project. My team has processed 100% of the entries registered in
the EMDB from Japan and other Asian countries and has released the whole data without any delay
(https://pdbj. org/emnavi). Since the start of the project in April 2017, the number of monthly
registrations has been increasing steadily, and the total number of EMDB entries registered at
Osaka University has reached 2000. This is about 15% of the global EMDB data in the world
determined during the same period

1-2. Data—out activity and utilization of protein structure databases

We supported individual structure analysis based on PDB and EMDB databases by using homology
modeling, molecular dynamics simulation, and rapid NMR structure determination utilizing AI.PDB-
related databases and tools (HOMCOS, hGtoP, Omokage search) developed in previous PDIS projects
have been updated, maintained, and managed. We started that the urgent release of SARS—CoV-2
related entries before publication. Normally, registered PDB data are kept private until a study
containing the relevant information is published as a paper. However, protein structural
information is fundamental information that is actively used in drug discovery, and it was expected
that the structural data of SARS—-CoV-2 would be public as soon as possible. Therefore, we
established a new system in which we individually contacted the authors and strongly recommended
the immediate release of the entries without waiting for publication of a paper. The structural
data that we have processed and immediately released are already being actively used in drug

discovery and structure—based drug—design.

(2) Development

The data generated in the state—of—the—art Life Science research are big, and the technology for
handling them is not yet fully developed. In our group at Osaka University, [a] we developed a
technology to archive various big data obtained in this project and store them in a relational
database, and [b] contributed to develop a new technology to link them to other existing databases.

2-1. development of cryo—-EM image database

We started a Japanese mirror site of EMPIAR (Electron Microscopy Public Image Archive), a cryo—
electron microscopy image database (https:// empira.pdbj.org). The data size of EMPIAR archive
increased faster than expected at the starting time of the project. Therefore, we changed our
policy of backing up by redundant disk space and built a cold backup system utilizing LTO tapes and
the blue—ray disks (Waseda University). At the end of this project (end of March 2022), 1.7 PB of
data has been archived in the EMPIAR-PDBj database at Osaka University and is available to the
public. Since there is no similar database in the U.S., the database is accessed not only from Asia
but also from the U.S. (especially from the West Coast).

2-2. development of computational model archive

In the field of computational structural biology, such as molecular dynamics and ligand docking,
etc., huge data are handled. We constructed an upload system and a public database for these
computational models by using the technology already developed in PDBj. The database is operated as
a data repository. The database is named Biological Structural Model Archive and is called BSM-
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Arch, and the server has been open to the public since December 2018 (https://bsma.pdbj.or. jp). We
have developed and published a compressed format that can cover even trajectories from the

molecular dynamic calculations. BSM-Arc entries have a unique DOI.

(3) Collaboration with other research groups

3-1. Collaboration with the Electron Microscopy groups 1

When staring this project, we collaborated with Iwasaki Group of IPR (Osaka Univ.) and Kikkawa
Group (Univ. Tokyo) to find the ways to store unpublished big data in Cold Storage. Later in the
project, we constructed a large—scale backup system using the Cold Storage at Waseda Univ. In
addition, we have received inquiries from members of the Structural Analysis Unit about downloading
EMPIAR image data for individual workshops and tutorials, so we have made a small file size entry
for workshops available on the server as a resource for “Workshops”
(https://empiar. pdbj. org/workshop) .

3-2. collaboration with the Electron Microscope groups II

The current EMDB includes the entity describing the type of microscope as metadata, but it does
not contain which microscope is used at which institution. Therefore, at the request of the
Structural Analysis Unit (Electron Microscopy group), we established a system to annotate
additional information of which microscope at which institution in the EMDB. The database was named

as EMJP (https://emjp. pdb. org) and already published.

3-3. collaboration with the computational biology group

In the first year of the project, we attended the unit meeting of the computational biology
group as an observer and asked for their collaboration and had an opportunity to hear their
requests for data—archiving. Based on their requests, we developed a semi—automatic input system in
the START format and implemented a login system using ORCiD IDs. For entries related to the COVID-
19, we introduced a system to release the entries prior for the publication of the paper, similarly

to the case of PDB.


https://emjp.pdb.org/

