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In research development aimed at establishing a drug design method targeting unstructured proteins, we developed in
FY2017 an alkaloid originally designed in Oita University by making full use of motif search of the target protein's
unstructured regions and 3D structure information of the target. An active compound could be found from a helix-mimicking
compound having a skeleton. (Rabies virus growth inhibitor and MAL-G actin inhibitor). As a result of the investigation on
the molecular pathogenesis mechanism of this rabies virus research, it was suggested that the transient helix structure at the
C-terminal of N protein is required for virus growth. Since it was suggested in the amino acid sequence that the C-terminal of
this protein has characteristics of unstructured protein, an inhibitor mimicking the target site could be used as a could be used
as a therapeutic drug for rabies.

Based on the results, in FY2018, in order to clarify the effectiveness of the new alkaloid skeleton obtained above,
application cases other than the helix structure were examined. As a result, we succeeded in applying it to the reduction of the
molecular weight of erythropoietin having a sheet structure. We also succeeded in obtaining virtual hit compounds not only
in the sheet structure but also in the turn structure and the strand structure by making full use of the virtual screening method,
and a wide range of active compounds can be obtained in all secondary structures of proteins. If the three-dimensional
structure of the target protein can be elucidated, the possibility of finding active compounds not only in the helix structure but
also in a wide range of targets by using alkaloid compounds has increased. However, most of the themes developed in FY2018
could not identify the target, and for that reason could not obtain 3D structural information. Therefore, in order to obtain
active compounds, we synthesized approximately 200 compounds in relation to the research on rabies virus inhibitors as mini
libraries and then provided them to multiple activity evaluation systems. Since this mini library has only phenylalanine (F)
and leucine (L) in the side chain structure among 20 types of amino acids, a hit compound was expected in 20 to 30% of the
cases of the whole target. Based on the above results, with the financial support of the Oita University Institute of Advanced
Medicine, Inc, we targeted 2000 compounds with alkaloid skeletons (which play a central role in protein-protein interactions).
In March 2019, and succeeded in synthesizing 1900 compounds.

In the final year, as the most effective method for establishing a drug design system, we focused on demonstrating the
effectiveness of screening using a compound library having an alkaloid skeleton. We continue expanding the research themes
in addition to the rabies drug (Oita University). The ALS drug (University of Tokyo), Ebola virus inhibitor (Nagasaki
University), and the leukemia drug outer transition signal inhibitor (RIKEN), colorectal cancer drug (Jichi Medical School),
Influenza drug (Oita University), RS virus drug (Oita University), Scleroderma drug (Oita University), Treatment There are
resistant Helicobacter pylori (Oita University), HBV inhibitor (Tokyo Medical Research Institute), HIF-1 inhibitor (Kyoto
Univ.), cardiomyopathy therapeutic drug (Kyoto Prefectural University of Medicine), and 11 compounds are already available

from the compound library.

(Developing Computational Medicinal Biologist)

In this subject, we aimed to promote the training of Computational Medicinal Biologist/Chemist, acquire the latest
technology, and train Biologist/Chemist who is expected to contribute to the pharmaceutical industry. From the beginning
of this project, the number of trainees was one biologist, but in 2018, another chemist initiated training to update the
technology and then to prepare for new development. In collaboration with Professor Hiroshi Harada of Kyoto University as
part of the training project. In FY2018, joint education including two days of Oita boot camp was conducted. In this program,
lectures were provided on topics such as Pharma Business Introduction, Middle Molecule Drug Introduction, Academia Drug
Introduction, Activity Evaluation Basics, Patent/Intellectual Property Introduction, Computer-assisted Drug Introduction, etc.
In addition, participants presented and discussed their research projects that participants were working on. The total number
of trainees was 6 including researchers from Kyoto University and the University of Tokyo, and the total participants was 20

Oor more.



