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Regglation of plant hormone receptor using stereochemical isomers of a natural
product
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A stereoisomer library of phytotoxins was constructed by chemical synthesis,

and a comprehensive evaluation of their affinity for phytohormone receptor subtypes and their
biological activity was conducted in an international collaboration with CNB-CSIC, Spain. The
stereoisomer library was evaluated using three plant species, Arabidopsis thaliana, tomato, and
rice, and we succeeded in finding stereoisomers each showing unique selective affinity to nuclear
receptor subtypes.

In this study, we focused on stereoisomers that showed affinity to the receptor subtypes in
Arabidopsis thaliana and analyzed their mechanisms of action in detail. As a result, we succeeded in
developing molecules that selectively activate receptor subtypes of phytohormone receptors that are
involved 1In the induction of plant resistance to microbial infection.The molecule selectively

activates only a portion of phytohormone signaling, while suppression of gene expression does not
occur to any degree.



Chem. Lett., 2012, 7, 658

JA-lle

JA-lle

JA-lle F-box

Protein-Protein | nteraction
PPI JAZ

JA-lle

COl1
13

COI1-JAZ
JAZ
JAZ

PPI;
col1



JA-lle

2 JAZ
16
. M JAZ
o~ e
b A 4 A .k
\.» / ) f =
/ . con
COR (1) -
Y "\§
S8 “@
REREE
S RAE FRENGE
2 1
JA-lle
13 SICOI1-SIJAZ
45

NOPh
JAZ

ligand point mutation

2 COR 4
NOPh
PP

ligand point mutation

JAZH T4 4 &R M

13

JAZ 1

O NH

gj?/j COR (1)
;5

’ 1mﬁm

u

l?]’*\-*‘/_/.lﬁ:

: NH

NOPh

2 COR
COR 16
COI1-JAZ
OsCOIs-OsJAZs
1

JAZ

NOPh



6 6 0 3

Takaoka Yousuke Miyagawa Saki Nakamura Akinobu Egoshi Syusuke Tsukiji Shinya Ueda Minoru 10

Hoechst-tagged Fluorescein Diacetate for the Fluorescence Imaging-based Assessment of Stomatal 2020

Dynamics in Arabidopsis thaliana

Scientific Reports 5333
DOl

10.1038/s41598-020-62239-w

Kato Nobuki Miyagawa Saki Nomoto Haruna Nakayama Misuzu Iwashita Makoto Ueda Minoru 32

A scalable synthesis of (+)- coronafacic acid 2020

Chirality 423 430
DOl

10.1002/chir.23172

Watanabe Raku Kato Nobuki Hayashi Kengo Tozawa Sho Ogura Yusuke Kuwahara Shigefumi Ueda 9

Minoru

Stereoselective Syntheses of all the Possible Stereoisomers of Coronafacic Acid 2020

ChemistryOpen 1008 1017
DOl

10.1002/0pen.202000210

Wang Jianxin Sakurai Haruka Kato Nobuki Kaji Takuya Ueda Minoru 11

Syntheses of dinor-cis/iso-12-oxo-phytodienoic acid (dn-cis/iso-OPDAs), ancestral jasmonate 2021

phytohormones of the bryophyte Marchantia polymorpha L., and their catabolites

Scientific Reports 2033

DOl
10.1038/s41598-021-81575-z




N. Kato, S. Miyagawa, H. Nomoto, M. Nakayama, M. lwashita, M. Ueda 32

Scalable synthesis of (+)-coronafacic acid, 2020

Chirality 423-430
DOl

10.1002/chir.23172

Y. Takaoka, S. Miyagawa, A. Nakamura, S. Egoshi, S. Tsukiji, M. Ueda 10

Hoechst-tagged Fluorescein Diacetate for Fluorescence Imaging-based Assessment of Stomatal 2020

Dynamics in Arabidopsis thaliana

Sci. Rep. 5333
DOl

10.1038/s41598-020-62239-w

(Okada Kazunori)

(20312241) (12601)

(Takaoka Yosuke)

(80599762) (11301)

(Miyamoto Kuji)

(90721514) (32643)




(Kaji Takuya)

(80835520)

(11301)




