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The Battle Between Bacteria and Fungi Through Natural Products
(Graduate School of Agriculture, Osaka Metropolitan University) OKenji Kai

Microorganisms have an outstanding ability to produce secondary metabolites, and these
compounds play an important role in helping the producers survive in their ecosystems. We
have harnessed these compounds and developed them for use as pharmaceuticals and
agrochemicals. However, of the countless microorganisms that exist in nature, only a limited
number have been biologically and chemically elucidated. Although the number of examples
of chemical communication between microorganisms that we know of is limited, considering
the fact that microbial secondary metabolites have made a significant contribution to our life,
it can be said that there is still untapped scientific innovation lying dormant. In other words, it
is important to gain a deeper understanding of the chemical interactions between
microorganisms and use this to discover new secondary metabolites.

I have been interested in the unique phenomena that unfold between bacteria and fungi, and
have continued to elucidate the natural products that intervene in these phenomena. In this
lecture, I will introduce the chemical interactions that take place between Ralstonia
solanacearum and Fusarium oxysporum. If time allows, [ would also like to mention my other
research theme, the study of bacterial polyynes.

Keywords : Chemical Communication, Natural Products, Bacteria, Fungi
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DANFEDOEIRIZE R BRE L CEEREEZZETH &, 2 ZITTRBH ORI A
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1) Quorum sensing-dependent invasion of Ralstonia solanacearum into Fusarium oxysporum
chlamydospores. C. Tsumori, S. Matsuo, Y. Murai, K. Kai, Microbiol. Spectr. 2023, 11, €00036-23.
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Chemical regulation of plant hormone-related transcription factor activity
(‘Graduate School of Science, Tohoku University, *Division for the Establishment of Frontier
Science of Organization for Advanced Studies at Tohoku University) O Yousuke Takaoka'?

Plant hormones regulate life cycle of plants by controlling the activity of multiple
transcription factors (TFs), leading to transcriptional reprogramming and diverse responses.
Notably, while there are over 1,600 TFs in Arabidopsis, only a few transcriptional mediators
(MEDs) directly interact with and modulate these TFs, revealing that their combinations dictate
activation or inactivation of the target TFs. Additionally, many hormone-related TFs amd
MEDs contain intrinsically disordered regions (IDRs) that facilitate versatile interactions,
highlighting the complexity of their interaction networks. Chemical tools that can selectively
control these hormone-related TFs/MEDs are anticipated to be highly effective for analyzing
plant hormone signaling. In this presentation, I will report the development of selective
inhibitors targeting Jasmonate-related major TF, MYCs, by redesigning the 3D structure of
IDR. This peptide-based tool suppresses the expression of MYC-downstream genes while
enhancing the expression of genes related to the ethylene-responsive TF EIN3.

Keywords : Plant hormone; Protein-protein interaction, Transcription factor;, Chemical
biology
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1) K. Kazan, Front. Plant Sci. 2017, 8, 999.
2) Y. Takaoka*, M. Ueda*, et al. J. Biol. Chem. 2022, 298, 101504,
3) Y. Takaoka*, R. Liu, M. Ueda, PNAS Nexus 2024, 3, page312.
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Molecular Editing of Biologically Active Natural Products and Modulation of Cellular

Functions (Graduate School of Science, The University of Tokyo) OHiroki Oguri

Our group is developing biogenetically inspired modular assembly lines that enable the rapid
generation of skeletally diverse variants of natural products. This presentation will introduce:
(1) the generation of 6-aza-artemisinins, which exhibit potent antifibrotic effects, and (2) a
novel approach to systematically diversify macrocyclic scaffolds of ecteinascidins by changing
their ring junction from the C4 to the C5 position.

Keywords : Scaffold diversification; Molecular editing; Artemisinin; Ecteinascidins; iPS cells
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1) Nat. Prod. Rep. 2020, 37, 1098. 2) J. Org. Chem. 2022, 87, 5938. 3) Org. Lett. 2023, 25, 3596. 4)
Angew. Chem. Int. Ed. 2023, 62, €202305122. 5) Angew. Chem. Int. Ed. 2024, 63, €202318548. 6) Chem.
Sci. 2024, 15, 15599. 7) Stem Cell Rep. 2021, 16, 3050. 8) Chem. Lett. 2021, 50, 924 as a highlight review.

9) J. Org. Chem. 2020, 85, 9694. 10) J. Am. Chem. Soc. 2018, 140, 10705. 11) Tetrahedron Chem 2022,
1, 100010. 12) Acc. Chem. Res. 2024, 57, 1870. 13) Under revision.

© The Chemical Society of Japan - [G]3101-1am-03 -



[G]3101-1am-04 BAILES B1055FES (2025)

APEEHD ') X LZEZNORREE OFIEEE D AR & £ 0 H ]

(K ITOM! + 4 KB ) Ot 4212

Understanding the Mechanisms of Lunar and Seasonal Clocks and their Regulation by Small
Molecules (Unstitute of Transformative Bio-Molecules (WPI-ITbM), Nagoya University,
*Graduate School of Bioagricultural Sciences, Nagoya University) OTakashi Yoshimura,!?

Daily changes in sleep and wakefulness, the lunar rhythm of coral spawning, and the annual
bird migration are all examples of biological rhythms. To cope with cyclical environmental
changes, organisms have evolved endogenous biological clocks. Although significant progress
has been made in understanding of the molecular mechanisms underlying ~24-hour circadian
rhythms (e.g., 2017 Nobel Prize in Physiology or Medicine), the mechanisms underlying lunar
and seasonal rhythms remain unknown. We are using non-model organisms that have highly
sophisticated lunar and seasonal thythms to uncover their underlying mechanisms. Humans
also show lunar and seasonal rhythms in physiology and disease. We are applying chemical
genomics approaches to understand rhythmically regulated physiology and disease.

Keywords : Biological Rhythms, Non-Model Organisms, Chemical Genomics
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1) Seasonal changes in  NRF2
antioxidant pathway regulates winter

depression-like behavior. T.
Nakayama et al., PNAS 2020, 117,
9594-9603.

2) Prostaglandin E; synchronizes lunar-
regulated beach-spawning in grass
puffer. J. Chen et al., Curr. Biol. 2022,
32, 1-9.
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