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Plant immunity regulation according to humidity-related cues

Saijo, Yusuke
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In_Arabidopsis thaliana, we gain important insight into the mechanisms by
which plants enhance immunity against pathogenic bacteria that promote infection through water
acquisition, and also into bacterial infection strategies under high humidity. We show that PIP
water channel phosphorylation by the immune co-receptor BAK1 and induction of abscisic acid (ABA)
catabolism enzyme CYP707a3 as humidity-inducible key defense outputs against bacterial water
soaking. We obtained transcriptome, BAKl-interactome and phospho-proteome profiles in leaves under
high humidity. Reverse genetic studies on some of humidity-regulated genes and proteins revealed a
module involving specific members of CNGC Ca2+-channels and transcription factors required for
humidity-induced leaf water defense. Conversely, we show that bacteria suppress these outputs by

type 111 secretion effects, in particular AvrPtoB, thereby hijacking host ABA responses to cause
water soaking.



AVrE

MIN7

PIP2;1

HopM1

Chen, 2019 Nature

PEPR1/2

PIP2;6

BAK1

ABA

Saijo & Loo, 2020 New Phytologist

MIN7 ARF-GEF
Xin, 2016 Nature HopM1
PRR
FLS2 Pep
LRR-RK
PIP PRR PIP
13 PIP
PIP2;6 PRR



Pseudomonas syringae pv tomato (Pst) DC3000

BAK1 PIP2;,6 T7
BAK1 LRR-RK
BAK1
ABA
ABA
ABA CYP707A3 CYP707A1 ABA
RNA
CYP707A3 CYP707A3
BAK1 PIP2;6 T7 BAK1  PIP2;6
CYP707A3 BAK1
RNA
ABA
ABA
ABA
PIP2;6

16S



PIP2;6 T7

BAK1 PIP2;6 T7 BAK1 CYP707A3
PRR
PIP2;6 T7 BAK1 PRR
bakl-5 LRR
RP SOBIR1 BAK1
LRR-RK PRR
BAK1
PRR

BAK1 LRR-RK

H202
HPCA1/CARD1 (At5g49760) LRR-RL
LRR-RK
PIP2;6 T7
PIP2;6 T7
PPHI-1:LUC PXTH23:LUC 30

Zle e > RNA CYP707A3

4 . : : 30 mRNA

2 ¢ e 3

- ” : 4
B1 BREGELR—5—R(CLSEMSRODREGEDRE 30
1250 1854 30 590 1667
LUC

EMS



CYP707A3

CYP707A3 BAK1 PIP2;6
PIP2;6 T7
GCaMP3 Caz*
Caz+
Caz* CNGC2 CNGC4 Caz*

CAMTA3  CYP707A3
CNGC2/CNGC4-CAMTA3-CYP707A3

Pst ABA
ABA
CYP707A3
CYP707A3
High hymidity High hymidity
v v
CNGC CNGC ABA
b A
Cytosc?c Ca Cytosoﬁc Ca — ABA
CAMTA CAMTA
l l - Effectors
CYP707A3 e
e.g. AvrPtoB
ABA inactivation
@ AvrPtoB CYP707A3
Transpiration

Stomatal opening -»
Bacterial water soaking

2 @RECHTBCYP707A358 % T UTZABAIGEIIHI (C KX S HBEIE
RUENICH T ZRRMEDIDI T 05— ZNUIRRA =X n

18H02467

Caz*

Pst DC3000

Pst

hreC



7 7 3 6

Saijo Yusuke Betsuyaku Shigeyuki Toyota Masatsugu Tsuda Kenichi 63

A Continuous Extension of Plant Biotic Interactions Research 2022

Plant and Cell Physiology 1321 1323
DOl

10.1093/pcp/pcacl32

Loo Eliza P.-1. Tajima Yuri Yamada Kohji Kido Shota Hirase Taishi Ariga Hirotaka Fujiwara 35

Tadashi Tanaka Keisuke Taji Teruaki Somssich Imre E. Parker Jane E. Saijo Yusuke

Recognition of Microbe- and Damage-Associated Molecular Patterns by Leucine-Rich Repeat Pattern 2022

Recognition Receptor Kinases Confers Salt Tolerance in Plants

Molecular Plant-Microbe Interactions? 554 566
DOl

10.1094/MPMI-07-21-0185-FI

Uchida Kohei Yamaguchi Masahiro Kanamori Kazuki Ariga Hirotaka Isono Kazuho Kajino 189

Takuma Tanaka Keisuke Saijo Yusuke Yotsui lzumi Sakata Yoichi Taji Teruaki

MAP KINASE PHOSPHATASE1l promotes osmotolerance by suppressing PHYTOALEXIN DEFICIENT4- 2022

independent immunity

Plant Physiology 1128 1138
DOl

10.1093/plphys/kiac13l

Ren Zirong Suolang Bazhen Fujiwara Tadashi Yang Dan Saijo Yusuke Kinoshita Toshinori Wang 12

Yin

Promotion and Upregulation of a Plasma Membrane Proton-ATPase Strategy: Principles and 2021

Applications

Frontiers in Plant Science el

DOl
10.3389/1pls.2021.749337




Hiruma Kei Aoki Seishiro Takino Junya Higa Takeshi Utami Yuniar Devi Shiina Akito Okamoto 14
Masanori Nakamura Masami Kawamura Nanami Ohmori Yoshihiro Sugita Ryohei Tanoi Keitaro
Sato Toyozo Oikawa Hideaki Minami Atsushi Iwasaki Wataru Saijo Yusuke
A fungal sesquiterpene biosynthesis gene cluster critical for mutualist-pathogen transition in 2023
Colletotrichum tofieldiae
Nature Communications el
DOl
10.1038/s41467-023-40867-w
Inoue Kanako Tsuchida Natsuki Saijo Yusuke 137
Modulation of plant immunity and biotic interactions under phosphate deficiency 2024
Journal of Plant Research 343 357
DOl
10.1007/s10265-024-01546-z
12
2021
112 120

DOl
10.24480/bsj-review.12b5.00206

14 6 6

Shigetaka Yasuda, Taishi Hirase, Haruka Sumi and Yusuke Saijo

Humidity-induced aquaporin phosphorylation in leaf water defense against bacterial pathogens

International Workshop on Plant Membrane Biology

2023




64

2023

64

2023

2022

Yusuke Saijo

Recognition of microbe/damage-associated molecular patterns by LRR pattern recognition receptor kinases confer salt
tolerance in plants

What’ s New in MPMI with Yusuke Saijo (Webinar)

2022




86

2022

86

2022

Yusuke Saijo

Signal integration between phosphate starvation response and plant immunity

86

2022

Shigetaka Yasuda,Taishi Hirase,Haruka Ishizaki, Ryuji Suzuki, Akihisa Shinozawa, Yuanjie Weng, lzumi Yotsui, Masanori
Okamoto, Masatsugu Toyota, Yusuke Saijo

High humidity triggers plant resistance against bacterial water acquisition

Taiwan-Japan Plant Biology 2023

2023




Shigetaka Yasuda,Taishi Hirase,Haruka Ishizaki, Ryuji Suzuki, Akihisa Shinozawa, Shioriko Ueda, lzumi Yotsui, Masanori
Okamoto, Masatsugu Toyota, Yusuke Saijo

High humidity-induced abscisic acid catabolism critical for plant resistance against bacterial water acquisition and
pathogenesis

The 33rd International Conference on Arabidopsis Research

2023

Natsuki Tsuchida, Masako Fuji, Shota Kido, Masahiro Nagayasu, Tae-Hong Lee, Taiga Ishihara, Kentaro Okada, Taishi Hirase,
Asahi Adachi, Takumi Murakami, Masanao Sato, Miki Fujita, Yuri Tajima, Kei Hiruma, Shigetaka Yasuda, Yusuke Saijo

Mitigation of plant growth-defense trade-off through damage-associated Pep peptides and receptors under phosphate deficiency

The 33rd International Conference on Arabidopsis Research

2023

Shigetaka Yasuda, Taishi Hirase, Lionel Verdoucq, Haruka Sumi, Colette Tournaire-Roux, Kohji Yamada, Iris Finkemeier,
Hirofumi Nakagami, Xiufang Xin, Sheng Yang He, Christophe Maurel, Yusuke Saijo

Humidity-induced aquaporin phosphorylation provides a critical step in leaf water defense against bacterial pathogens

1S-MPMI 2023 Congress

2023

Yuanjie Weng

2024




87

2023

https://bsw3.naist.jp/saijo/publication.html




