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(1) Support

Nine publicity activities (oral or poster) were conducted to build a drug discovery research network
(3 on—campus, 3 exhibitions, 1 academic symposium, and 2 AMED symposiums).

During the entire period, “support” was provided for 8 intramural, 21 extramural, and 1 corporate
projects, and hit compounds were obtained in 21 projects. In addition, 6 cases were under in vivo
testing, and in 5 cases, optimization or probe fabrication was conducted

The supply of microorganism culture broths started in FY2020. Two support projects have been conducted
and hits were found in each project

Seed compounds for 6 projects were prepared by fermentation or organic synthesis for in vivo activity
evaluation (therapeutic experiment or safety evaluation) and supplied in large quantities on the
scale of 2-100 mg. We also optimized the above 5 seed compounds or newly synthesized 140 compounds

as derivatives or probes

(2) Advancement
We opened the HP page (https://www. kitasato—u. ac. jp/lisci/Splendid_Page/) where various information
on Omura Natural Compounds (producer, structure, properties, activity, total synthesis, biosynthesis
etc. listed in the commonly known “Yellow Book” ) can be viewed. In addition, a dedicated BINDS
website (http://seibutuyuuki. sakura. ne. jp/binds/index. html) was opened and linked to the above
website for Omura Natural Compounds
We have added 332 compounds to the “Omura Natural Compounds Library” over the past 5 years by
actively isolating and determining the structures of known and new compounds from microbial
(actinomycetes and filamentous fungi) culture broth. The “Omura Natural Compounds Library” includes
143 compounds and 29 new compounds that had been difficult to provide because of their low abundance
We have prepared >400 synthetic compounds by semi—synthesis and total synthesis of derivatives
using natural products. In total synthesis, we targeted the Omura natural compounds, actinoallolide

A, luminamicin and diatretol.

We established a method for the stable supply of useful natural products in small quantities
In filamentous fungi, we found “compound A” and ”compound B” as new additives with higher versatility
We have also obtained new compounds produced by adding “compound A” to the culture of filamentous
fungus Cladosporium sp. strain FKI-8232 and zygomycete Myconymphaea yatsukahoi strain FKZ-0004 as
model strains. In addition, we found “compound C” by screening using Omura natural compounds to
increase the options of additives. To confirm the usefulness of “compound C,” we discovered a new
polyketide compound from filamentous fungi culture under the condition of “compound C” addition.

In actinomycetes, we have discovered new compounds by (1) heterologous expression of Acrocarpospora
sp. strain K10-0603 and (2) discovery of new substances and improvement of productivity by using
transcriptional regulators of Streptomyces sp. strains AM-1042 and AM-3603

The productivity of actinomycetes dynamically fluctuates depending on the culture medium composition.
Therefore, we constructed a set of culture media (26 types of culture media) for screening the
improvement of productivity of target compounds on a small scale. In fact, 10 strains of model
bacteria showed up to 30-fold or more improvement in productivity compared to the original culture

media. We successfully applied in 4 cases of support where drug discovery seed compounds have already
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been discovered.

As described above, we achieved total synthesis of three Omura natural compounds, “actinoallolide
A,” which shows selective antiprotozoal activity against trypanosomes, “luminamicin,” which shows
selective antimicrobial activity against anaerobic bacteria, and “diatretol,” which has selective

antiprotozoal activity against Plasmodium falciparum.



