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The research and development structure of this research (principal investigators and collaborators)
and their respective responsibilities for support and enhancement are as follows. Sekijima has been
in charge of TSUBAME supercomputer utilization support, which is the core of our support; Prof
Sekijima has been in charge of support and advancement related to in silico screening; Prof. Ishida
has been in charge of support and advancement related to protein natural denaturation region
prediction; and Prof. Akiyama and Prof. Ohue have been in charge of research related to binding
protein discovery and modeling.

We supported the utilization of the Tokyo Tech TSUBAME supercomputer in the field of drug discovery
support, and on the other hand, we provided computational support using our own tools, and in addition,
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we conducted a search for new coronavirus therapeutics.

TSUBAME 3.0 is a computer with two l4-core CPUs and four state—of—-the—art Pascal-GPUs (P100), with
a total of 540 nodes connected. We provide the above—mentioned computer resources, computer resources
necessary for molecular simulations and machine learning, and various software (quantum chemistry
calculation programs: Gaussian, GAMESS, molecular dynamics calculation programs: Amber, NAMD, GROMACS)
to the research groups in the in silico unit. In addition, we contribute to the research supported
by each group by assisting with program updates and the introduction of AlphaFold, a program for
protein conformation prediction.

On the other hand, the structural informatics technology centered on large—scale molecular
simulations made possible by TSUBAME is used to support in silico screening, specifically, to maximize
the use of SIEVE-Score and VisINet, the high—precision compound screening methods we have developed
the PrDOS-CNF, the world’ s best system for predicting natural protein denaturation regions, and
MEGADOCK, a large—scale parallel computation system for predicting protein—protein interactions. We
also provided support by maximizing the use of PrDOS—CNF, the world s best prediction system for
naturally denatured proteins, and MEGADOCK, which predicts protein—protein interactions using
massively parallel computations.

In terms of advancement, PSPO commented that they were looking forward to the development of drug
development methods using machine learning. SIEVE-Score, a screening method that learns interaction
energies, was published in a top journal in in-silico drug discovery. We have also applied for a
patent for VisINet (Visual Inspection NETwork), an alternative to visual inspection using deep
learning, and are currently working on acquiring inhibitors of Main Protease (Mpro), the drug target
of COVID-19, as well as on the development of a drug target database for Mpro. We are now working on
the acquisition of inhibitors of Main Protease (Mpro), a drug target of COVID-19, and the application
to the construction of a drug target database for Mpro. We believe that we have made satisfactory
progress toward our milestones.

For the prediction of naturally degenerate regions, milestones for both support and advanced
research were achieved as planned. As for protein—protein interaction prediction, the advanced
research made more progress than planned, so we started providing support for the content of the

advanced research earlier than planned.



