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Research Support with Data Science for Promotion of Drug Development Related Life Science

In the Platform Operation Optimisation Unit, Waseda university supported the management of the whole operation of
the platform as well as the life science research in Japan based on data science technology. Waseda University also
developed database and bioinformatics technologies necessary for research support. Specific results of Waseda
University follow:

- "One-Stop Service" operation: The aim of BINDS project was to support research activities conducted outside the
project; hence achievement of the project should be assessed by the degree of supports. The Optimisation Unit discussed
with PS/PS and AMED, and decided to build a web database enabling real time check of the research support status by
PS/PO, AMED and the project members. Waseda University, hence built "One-Stop Service" and University of Tokyo
took the task of running One-Stop Service. One-Stop Service started its operation in 30th August, 2017 and with frequent
update. The stable operation has been achieved by the end of 2017. In 2018, data acquisition buttons for PS/PO and
AMED were added and a stable operation has been carried out. At the end of 2018 fiscal year, 1633 supports were
handled by One-Stop Service. There happened 279 operation problems, but all of them were appropriately managed. In
2019, a new routine for supporting researches in companies was added which resulted in 49 supports by the end of 2021
fiscal year. By the end of 2019 fiscal year, 147 operation problems have happened, but none of them made the operation
stumble, and 2249 supports were handled without problems. Under the COVID-19 situation, the traffic of the internet
has been being heavy, but all of the "One-Stop Service" have been kept running and no claim from the users was received.
In the end of 2021 fiscal year, 3166 supports were handled without serious issues. We have succeeded in managing the
national project that disseminate the opportunity of using the state-of-the-art facilities to all the life science researchers
in Japan.

- Bioinformatics Database Operation: The Platform Operation Optimisation Unit was supposed to inherit beneficial
databases from previous national projects and to manage their operation. We have selected the beneficial databases and
carried on the operation of the following databases; eSOL, RefoldDB, AutophagyDB, SOSUI, hGtoP, HOMCOS, SIRD
NLDB, Het-PDB Navi., VaProS-PDIS, COXPRESdb mutation@AGlance.

- Data Storage Operation: The storage and beneficial usage of the stored data are one of the fundamental issues in the
era of data science. In 2017, Waseda University introduced 2PB cold storage and started storing data produced in the
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project. We built a mechanism to safely and swiftly store the electric data over Internet. Image data of cryo electron
microscopy, genome sequence data, and molecular dynamics trajectory data were stored in the cold storage. The
realisation of the central storage system freed all the project members from preparing and keeping storage for data in
their own lab. By the end of 2021 fiscal year, approximately 600TB were in use.

- Platform Public Relations Operation: PR of the project was required to disseminate the contents of the project and let
all the life science researchers in Japan use the project. The Platform Operation Optimisation Unit has launched a website
(https://www.binds.jp/) and achieved the mission. The development of the website was handled by Waseda University
and the operation was carried out by University of Tokyo. The most frequently updated contents of the website were
support menu, seminar/lecture information, and COVID-19 research information. In addition to the website, the
Optimisation Unit made a brochure to promote support activity of the project.

- Research Support Operation: Waseda University has accomplished a couple of research support during the project. A
style of bioinformatics support is quite different from the support by wet-lab experiment support, and hence initial
discussion was essential before starting the support. We have conducted many initial discussions and some of the issues
have been solved during the initial discussion by introducing web database and/or web tools, which means that some of
our effort has not been counted as support. Two discussions have expanded to support, one of them was a bioinformatics
support for a start-up company and the other was a support of the lab at Kyoto University. This support resulted in
publishing two manuscripts on a prestigious plant biology journal.

- Database Building Operation: The Platform Operation Optimisation Unit has inherited VaProS from PIDS, the previous
project and enhanced its utility. The inherited database was named VaProS-PDIS and the enhanced one was named
VaProS-BINDS. VaProS-PDIS was a database tool that retrieves results of key word search of many different databases.
We enhanced the mechanism by increasing the target databases, introducing post processing of the collected data and
introducing graphical presentation of gene/protein expression locations in a cell and in an organism. VaProS-BINDS
made much use of machine learning technology and post-processed the collected data to gain new insight. As a result,

VaProS-BINDS have had about 500 to 1,000 monthly accesses and consolidated the basis of life science research.



