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It was shown that the ER stress response occurs in a basal land plant,
liverwort. Both of IREl-mediated cytoplasmic splicing and RIDD were observed as well as in
Arabidopsis. It was revealed that an amino acid sequence (ORF2) appeared in bZIP60 after cytoplasmic
splicing by IRE1l increases the transcriptional activity of the ER chaperone BiP3 promoter by about
ten-fold. Arabidopsis expressing a mutated seed storage protein was produced. In the seeds of this
plant, the accumulation of seed storage protein was reduced, and BiP3 expression, which was not
normal ly expressed in seeds, was observed. In other words, we succeeded to produce a plant in which

the ER stress response constitutively occurs in seeds.

RNA



IRE1 PERK ATF6

IRE1 DbzZIP28 ATF6
bzIP28 UPR
PERK PERK
IRE1 N
TMD RNase
IRE1 RNase bzIP
HAC1 XBP1
IRE1 bZIP60 tRNA
bZIP60 BiP
UPR
IRE1 DbZIP60 6,000
mMRNA mRNA RIDD
Regulated IRE1-Dependent Decay IRE1 DbZIP60
RIDD mRNA
bZIP60
Tm IRE1 Tm
RIDD PERK RIDD
IRE1
RIDD mRNA
IRE1 RIDD
RIDD
RIDD
IRE1  bZIP60
bZI1P60 ORF
IRE1 bZIP60 MRNA 23
bZIP60 39 ORF2
bZIP60
ORF2
IRE1
IRE1
floury-2 fl-2 zein,
IRE1
RIDD IRE1 mMRNA
IRE1 bzIP60 mMRNA 2
RIDD
IRE1
RIDD RIDD

RIDD MRNA



(Marchantia polymorpha)

BiP
IRE1 MpIRE1
bZIP60 MRNA bzIP
MpbzIP7 CRISPR-Cas9
MpIRE1  MpbZIP7
bZ1P60 ORF
bZIP60 bZIP60U bZIP60 bZIP60s bZIP60
bZIP60A C bZIP60
BiP3 Luc
bZIP60
IRE1
CRC 12S globulin CRC
mCRC CRC CRC
CRC CRC IRE1
IRE1 mCRC
IRE1 mCRC
RIDD IRE1 MRNA
RIDD
RIDD
GFP ssGFP
SSGFP mRNA
IRE1 mMRNA RNase
2 3 T4 RNA
tRNA
MRNA PCR
MpBiP MpIREL 8 [ MpBiP
bzIP 7 F
15 bZIPBO o ¢ [
L
MpbzIP7 T 40
MpbzIP7 % 3 F
¢ 2
1 -
Mpl RE1 0 Mock Tm  Mock Tm  Mock Tm  Mock Tm  MockTm  Mock Tm Mock Tm  Mock Tm
MpbzIP7 ) ) ) - ) ) _
Tak1 mpbzip7  mpbzip7  mpiret mpire1  mpiret mpiret mpire1
-2#1 -3#1 -1#1 -14#2 -2#1 -2#2 -2#3
MpBiP
MpbZIP17 MpIRE1
MpBiP
(Tm)
MpIRE1 MpbzIP7
MpBiP
MplRE1 MpbZIP7

MplRE1




bZ1P60 MplRE1
MRNA MpbZIP7
MplRE1 RIDD 2 MplRE1
RIDD RIDD
bZ1P60 ORF
bZIP60u bZIP60s bZIP60A C
BiP3 AUPA—L(FFRSFEL) N.D.
bZIP60u
bZIP60s ™
ORF2
8 bZIP6D A C i
ORF2
01 2 3 4 5 6 7 8 9
ORF2 219- AL ITS—HE M
258 219-243
219-227
AC bZI1P60s ORF2
bZI1P60s 227 243aa
IRE1
CRC mCRC CRC mCRClcrc
CRC CRC CRC
CRCl/crc  mCRClcrc CRC mCRC
BiP3
CRC RIDD ERAD ER-phagy
SEM
TEM mCRClcrc
IRE1 mCRC
mCRC
IRE1 CRC mCRC
RIDD IRE1 mRNA
GFP ssGFP RIDD
sSGFP DTT
sSGFPmMRNA
RIDD
sSGFP mRNA CUGCUG CCGCCG
tRNA IRE1 RNA
PCR
mMRNA RIDD
PRX34 PCR PRX34

PRX34



9 8 2 5

Iwata Yuji lida Tsukasa Matsunami Toshihiro Yamada Yu Mishiba Kei-ichiro Ogawa Takumi 23
Kurata Tetsuya Koizumi Nozomu
Constitutive BiP protein accumulation in Arabidopsis mutants defective in a gene encoding 2018
chloroplast-resident stearoyl-acyl carrier protein desaturase
Genes to Cells 456 465
DOl
https://doi.org/10.1111/gtc.12585
Ozgur Rengin Uzilday Baris Iwata Yuji Koizumi Nozomu Turkan Ismail 69
Interplay between the unfolded protein response and reactive oxygen species: a dynamic duo 2018
Journal of Experimental Botany 3333 3345
DOl
https://doi.org/10.1093/jxb/ery040
Tabara Kazuki Iwata Yuji Koizumi Nozomu 1691
The Unfolded Protein Response 2018
The Plant Endoplasmic Reticulum, Methods and Protocols 223 230
DOl
https://doi.org/10.1007/978-1-4939-7389-7_17
56
2018
732 - 737

DOl




Iwata Yuji Yagi Fumika Saito Sae Mishiba Kei-ichiro Koizumi Nozomu

34

Inositol-requiring enzyme 1 affects meristematic division in roots under moderate salt stress 2017

in Arabidopsis

Plant Biotechnology 159 163
DOl

https://doi.org/10.5511/plantbiotechnology.17.0615a

Iwata Yuji Nishino Tsuneyo Koizumi Nozomu 34

Overexpression of the endoplasmic reticulum stress-inducible geneTINlcauses abnormal pollen 2017

surface morphology in Arabidopsis

Plant Biotechnolgy 173 176
DOl

https://doi.org/10.5511/plantbiotechnology.17.0823b

Tabara Kazuki Iwata Yuji Koizumi Nozomu 1691

The Unfolded Protein Response 2017

Methods in Molecular Biology 223 230
DOl

10.1007/978-1-4939-7389-7_17

Hirata Rikako Mishiba Kei-ichiro Koizumi Nozomu Iwata Yuji 12

Deficiency in the double-stranded RNA binding protein HYPONASTIC LEAVES1 increases sensitivity 2019

to the endoplasmic reticulum stress inducer tunicamycin in Arabidopsis

BMC Research Notes 580

DOl
https://doi.org/10.1186/s13104-019-4623-3




Mishiba Kei-ichiro Iwata Yuji Mochizuki Tomofumi Matsumura Atsushi Nishioka Nanami Hirata 2

Rikako Koizumi Nozomu

Unfolded protein-independent IRE1 activation contributes to multifaceted developmental 2019
processes in Arabidopsis

Life Science Alliance €201900459

DOl
10.26508/1sa.201900459

4 0 1
IRE1
2017
2017
2017
2017
2017

2017




Kazuki Tabara, Kei-ichiro Mishiba, Nozomu Koizumi, Yuji lIwata

Detection of cytoplasmic splicing by BiFC-based reporter in Arabidopsis

Taiwan-Japan Plant Biology 2017

2017




