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Studies on the transportation-hub formation process and the cell-to-cell
movement mechanism of a plant RNA virus
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f g Our previous studies showed that the viral "genome replication factories”
orme

by a plant RNA virus in infected cells play important roles in both the replication of the viral
genome and the transfer of the viral genomes from infected cells to adjacent cells. In this study,
we tracked the transition of the factories over time. We found that the factories began to form as a

large number of fine granular structures in the vicinity of the endoplasmic reticulum membrane, and
eventually increased in size through repeated collisions and fusions, and finally grew to the same
level as the nucleus. The viral replication enzyme protein continued to exist in the factories,
while the movement protein that facilitates for the viral cell-to-cell movement, began to form as
granular structures independent of the factories and fused with the factories over time.

RNA



movement protein: MP

PD
90
2015

™™V

MP  PD acto-myosin

Vil TMV MP  PD
red clover necrotic mosaic virus RCNMV

MP

RCNMV

RCNMV
NbGAPDH-A MP

RVNMV MP
VRC

RCNMV MP
MP
RCNMV

RCNMV

RCNMV

RNA
House Virus B2 GFP
benthamiana Monsion et al., 2018

RNA
RCNMV MP
RCNMV

MP-GFP

Y2H

MP  RCNMV
NbGAPDH-

RNA
Virus replication complex: VRC

VRCs

RCNMV

VRC MP

Agrobacteruim

VRC
RNA Flock
B2-GFP N.
VRC
RCNMV MP
3
Y2H MP



PK superfamily PK

Angustifolia AN RCNMV PK
GFP MP
MP RCNMV MP
RCNMV PK
N. benthamiana RCNMV
PK RCNMV
Angustifolia AN
RCNMV
RCNMV
AN
MP VRCs
RCNMV
MP 5 a 11 B
MP N
(o RCNMV VRCs
MP  VRCs RCNMV
RCNMV MP  PD
(o
MP MP
MP VRCs
B2-GFP N. benthamiana RCNMV
ds RNA dsRNA
5
dsRNA acto-myosin
dsRNA
24
dsRNA RCNMV
p27
dsRNA VRCs
RCNMV
8" 12
RCNMV
RCNMV MP VRCs
RCNMV
dsRNA MP MP
dsRNA
MP
VRCs
MP RCNMV



Shota Takata, Kazuyuki Mise, Yoshitaka Takano, Masanori Kaido 568

Subcellular dynamics of red clover necrotic mosaic virus double-stranded RNAs in infected plant 2022

cells

Virology 126-139
DOl

10.1016/j .virol .2022.01.015

Koki Fujisaki, Chika Tateda, Yoshiko Abe, John J. A. Dominguez, Mari lIwai, Kazue Obara, Taiki 166

Nakamura, Yasuya lwadate, Masanori Kaido, Kazuyuki Mise

Infectious in vitro transcripts from a cDNA clone of a Japanese gentian isolate of Sikte 2021

waterborne virus, which shows host-specific low-temperature-dependent replication

Archives of Virology 1991-1997
DOl

10.1007/s00705-021-05074-2

Koki Fujisaki, Yoshiko Abe, Chika Tateda, Mari lIwai, Masanori Kaido, Kazuyuki Mise 286

Host specific preference for low temperature in the multiplication of a tombusvirus, gentian 2020

virus A

Virus Research 198048
DOl

10.1016/j -virusres.2020.198048

Kusumawaty Kusumanegara, Masanori Kaido, Kazuyuki Mise 16

Validating plant genes involved in pepper yellow leaf curl Indonesia virus infection using VIGS 2020

in model plant Nicotiana benthamiana

Journal AgroBiogen 7-16

DOl




M. Kaido, H. Nagano, K. Omote, Y. Yakano, K. Mise and T. Okuno 265

5" -Terminal stem-loop of carnation ringspot virus RNALl is required for the efficient 2019
amplification of viral RNAs

Virus Research 138-142

DOl
10.1016/j -virusres.2019.03.009

Ahmad Azmi NS, Singkaravanit-Ogawa S, lkeda K, Kitakura S, Inoue Y, Narusaka Y, Shirasu K, 31
Kaido M, Mise K, and Takano Y.

Inappropriate expression of an NLP effector in Colletotrichum orbiculare impairs infection on 2018
Cucurbitaceae cultivars via plant recognition of the C-terminal region

Molecular Plant-Microbe Interactions 101-111

DOl
10.1094/MPM1-04-17-0085-FI

Tajima Y, lwakawa HO, Hyodo K, Kaido M, Mise K, and Okuno T. 509

Requirement for eukaryotic translation initiation factors in cap-independent translation 2017
differs between bipartite genomic RNAs of red clover necrotic mosaic virus

Virology 152-158

DOl
10.1016/j .virol .2017.06.015

36 0 5

Takata, S., Mise, K., Takano, Y. and Kaido, M.

Subcellular dynamics of red clover necrotic mosaic virus (RCNMV) double-stranded RNAs in infected plant cells

1S-MPMI 2019

2019




Zhang, R., Inoue, Y. Kaido, M., Mise, K. and Takano, Y.

TFV1 is preferentially expressed in plant infection phase and is required for full virulence of Colletotrichum orbiculare on
cucurbit plants

I1S-MPMI 2019

2019

Genome-wide association study GWAS) brome mosaic virus BMV)
2019

Kosaka, A., Pastorczyk, M., Nishiuchi, T., Suemoto, H., Ishikawa, A., Kaido, M., Mise, K., Bednarek, P. and Takano, Y.

bak1-5 mutation uncouples tryptophan-dependent and independent postinvasive immune pathways triggered in Arabidopsis
thaliana by multiple fungal pathogens

2019

RLP23

2020




Trinh Thi Phuong Vy Pamela Gan

2
2020
Red clover necrotic mosaic virus (RCNMV) RNA
31
2019
gentian virus A
31
2019
Brome mosaic virus (BMV) NLR RBM1 BMV
31

2019




31

2019

Chen, J., Inoue, Y., Tanaka, S., Singkaravanit-Ogawa, S., Ohki, S., Kaido, M., Mise, K. and Takano, Y.

Studies on the plant recognition of the C-terminal region of the Colletotrichum orbiculare effector NLP1

31

2019

Pamela Gan

18

2018

Zhang, R., Inoue, Y., Kaido, M., Mise, K. and Takano, Y.

TFV1 is preferentially expressed in plant infection phase and is required for full virulence of Colletotrichum orbiculare on
cucurbit plants

18

2018




31

2019

nsll

30

2018

30

2018

Zhang, R., Inoue, Y., Kaido, M., Mise, K. and Takano, Y.

TFV1 encoding a fungal Zn(11)2-Cys6 transcriptional factor is preferentially expressed in plant infection phase and is
required for full virulence of Colletotrichum orbiculare on cucurbit plants

30

2018




Xu Q.

Brome mosaic virus BMV NB-LRR
29

2017

Red clover necrotic mosaic virus RCNMV MP
29

2017

Kiatasaka, K., Mise, K., Okuno, T., Takano, Y., Kaido, M.

Bipartite genomic RNA segments of a plant RNA virus can move from cell to cell in a different manner

17th International Congress of Virology

2017

Oya, T., Nitta, K., Xu, Q., Yasuda, K., Teraishi, M., Kaido, M., Okuno, T., Takano, Y., Okumoto, Y., Mise, K.

Isolation of an NB-LRR gene involved in rice resistance against Brome mosaic virus

17th International Congress of Virology

2017




Nakagawa, S., Yazaki, K., Okuno, T., Kaido, M., Takano, Y., Mise, K.

Infection strategy of Brome mosaic virus in host and non-host plants

17th International Congress of Virology

2017

Kosaka, A., Bednarek, P., Kaido, M., Mise, K., Takano, Y.

Involvement of tryptophan-derived secondary metabolism in post-invasive resistance of Arabidopsis thaliana against fungal
pathogens

29
2017
nsll
29
2017
Red clover necrotic mosaic virus RCNMV B
29

2017




Pamela Gan

30

2018

Suthitar Singkaravanit-Ogawa

SGE1

30

2018

Cassia yellow blotch virus 2a

Nicotiana benthamiana

30

2018

Carnation ringspot virus

30

2018




Red clover necrotic mosaic virus

30

2018

World Rice Collection WRC Brome mosaic virus BMV NB-LRR
30

2018

nlp24 PAVMP
30

2018

Kosaka, A., Pastorczyk, M., Kaido, M., Mise, K., Bednarek, P., Takano, Y.

Involvement of tryptophan-derived metabolism in the post-invasive resistance of Arabidopsis thaliana against multiple fungal
pathogens with different infection strategies

59

2018




Red clover necrotic mosaic virus MP-GFP MP

2016

Xu Quan
Brome mosaic virus BMV NBS-LRR
2016

Nur Sabrina, A.A., Singkaravanit-Ogawa, S., lkeda, K., Kaido, M., Mise, K. and Takano, Y.

Inappropriate expression of the NLP effector impairs the infection of Colletotrichum orbiculare on cucumber

2016

http://www.plant-pathology.kais.kyoto-u.ac.jp/




(TAKEDA Atsushi)

(60560779)

(34315)




