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Innovative next-generation natural product drug discovery research by utilizing microbial production

systems for medicinal natural products
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We engineered the biosynthesis system of medicinal natural products such as polyketides, peptides, terpenoids, and
alkaloids, ranging from small to medium molecules, to expand the library of new useful substances that surpass natural
products, and promoted next-generation natural product drug discovery research by utilizing the microbial production system.
We evaluated the pharmacological properties of the compounds by evaluating the inhibition of inflammation promotion by
microglia and examining human extravasation, as well as in vitro and in vivo studies of brain transport. Efficient and effective
screening evaluation was developed, and advancement of drug discovery seeds based on natural resources was implemented.
We aimed to expand the chemical space of compounds by chemical modification using biosynthetic intermediates expressed
and obtained in large quantities as starting materials for natural products that were found to be brain-transferable. We aimed
to explore and discover drug discovery seeds from two directions: the use of natural products themselves obtained from
biosynthesis machinery as drug seeds and the use of synthetic supernatural product derivatives, and developed ex-natural
product drug discovery research that will lead to advanced utilization of natural resources through the identification of natural
product-derived seeds for central anti-inflammatory drugs.

As a result, we created 44 compounds by engineered biosynthetic pathway, and tested them for inhibitory activity against
microglial activation. We found two structural isomers (TS5 and and5) that showed more inhibitory activity than minocycline,
an inhibitor of microglial activation, and TS and And5 significantly inhibited lipopolysaccharide (LPS)-induced increase in
inflammatory cytokine mRNA expression at the same concentration as minocycline. Therefore, we performed additional
screening of oxidized forms of T5 and and5 (T6, T7, T9, T10, and7, and8, and9, and10), and observed inhibitory effects of
and7, and9, and10 in addition to T5, and5, and T9. The inhibitory effects of six compounds (T5, T9, and5, and7, and9, and10)
on the activation of primary cultured rat microglial cells were investigated. The results showed that T5, T9, and5, and7, and9,
and10, which showed inhibitory effects in the first screening system, tended to inhibit the release of the four cytokines. Next,
and10 was tested in an in vivo experiment in which a small amount of LPS (100 ng) was injected into the cortical parenchyma
of 15-day-old rats, and LPS and and10 were injected simultaneously on the opposite side. Twenty-four hours after injection,
the expression of the microglial marker Ibal and the phagocytic and activated microglial marker CD68 in the LPS-injected
area was confirmed by immunohistochemistry. CD68-positive Ibal-positive cells were also observed. On the other hand,
fewer CD68-positive Ibal-positive cells were observed in the and10 and LPS co-injected areas than in the LPS alone injected
areas. These results strongly suggest that the candidate compound and10 inhibits microglial activation in vivo, and indicate

that a compound with activity superior to that of positive control has been obtained as a promising drug.



