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Elucidation of viral hallmark genes facilitating horizontal pollen transmission
of plant viruses
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Pollen transmission of raspberry bushy dwarf virus mutant (RBdellbstop) to
healthy plants was significantly decreased compared with that of the wild-type raspberry bushy dwarf
virus (WtRBDV). When we assessed accumulation of viral genomic (g) RNAs in pollen grains from
RBdellbstop-infected plants, the pollen grains had less viral gRNAs than in those from
wtRBDV-infected plants. In addition, pollen grains from lb-expressing transgenic plants (1b-plants)
infected with RBdellbstop transmitted the mutant virus to healthy plants after pollination more
efficiently than did pollen from RBdellbstop-infected wild-type plants (wt-plants), and more viral
gRNAs had accumulated in pollen grains from RBdellbstop-infected 1lb-plants than in pollen from
RBdellbstop-infected infected wt-plants. We suggest that 1b promotes discharge of the viral gRNAs
from the germinating pollen grains. Furthermore, we found that the 1b had RNA silencing suppressor
activity.



virus, RBDV)
RBDV
RBDV 1b
1b
Q) RBDV
RNA
RBDV GORV
13
12 1
(29 RBDV 1b
RBDV  RBdellbstop
1b
1b RBDV
RBdel 1bstop
RT-gPCR
(3) RBDV 1b
1b (1b) N
1b
1b 1b

RBDV

(raspberry bushy dwarf
RBDV

RBDV
RBDV
RBDV
RBDV
(gentian ovary ring-spot virus, GORV)
13 0
RNA RNA
(RT-gPCR)
1b
(1b ) RBdellbstop
1b
RBDV
1b
Chromogenic in situ hybridization (CISH)
1b
RBDV
RBDV (RBdel 1bstop)



RT-gPCR 1b RNA

4 (blueberry latent spherical virus, BLSV)
BLSV
BLSV
CISH whole-mount in situ hybridization (whole-mount |SH) tissue blot hybridization
(1) RBDV  GORV RNA
RBDV  GORV

Isogai et al., Virology, 2017

RBDV  GORV

RBDV 1 GORV 3

RBDV  GORV

Isogai et al., J. Gen. Plant Path, 2018

(2 RBDV 1b
1b RBdel 1bstop RBDV
RBDV  RBde 1bstop

RBdel 1bstop
RBDV
1b 1b RBdel 1bstop
RBdel 1bstop 1b
RBdel 1bstop
RBdel 1bstop 1b
RBdel 1bstop
1b

RBDV



Isogai et al., Virology, 2020

(3) RBDV 1b

RBDV  1b (1b) RBDV 1b
14 kDa
1b 1b
1b 1b (RBdel 1bstop)
RBdel1bstop RBDV
RBdel1bstop RBDV
RBdel1bstop RBDV
RBdel 1bstop 1b
1b 1b
1b  RNA (RSS)
RBDV
b RSS 1b

Isogai et al., Virology, 2019

4 (blueberry latent spherical virus, BLSV)
18 RBDV
GORV 16
16 RBDV GORV
5
BLSV
BLSV
BLSV Nicotiana alata (Petunia x hybrida)

Nicotiana benthamiana BLSV N. benthamiana

N. benthamiana BLSV N. alata

N. benthamiana
whole-mount 1SH CIsH BLSV N.

benthamiana

BLSV GORV RBDV



5 3 0 1

Masamichi lIsogai, Takanori Matsudaira, Kotaro Miyoshi, Takuya Shimura, Sayaka Torii, Nobuyuki 542
Yoshikawa
The raspberry bushy dwarf virus 1b gene enables pollen grains to function efficiently in 2020
horizontal pollen transmission
Virology 28-33
DOl
10.1016/j .virol .2020.01.005
Masamichi Isogai, Youhei Suzuki, Takanori Matsudaira, Nobuyuki Yoshikawa 84
Genomic RNA accumulation of gentian ovary ring-spot virus and raspberry bushy dwarf virus in 2018
pollen tubes.
Journal of General Plant Pathology 376-380
DOl
10.1007/s10327-018-0795-2
Masamichi lIsogai, Takanori Matsudaira, Makoto Ito, Nobuyuki Yoshikawa 526
The 1b gene of raspberry bushy dwarf virus is a virulence component that facilitates systemic 2019
virus infection in plants.
Virology 222-230
DOl
10.1016/j .virol .2018.10.025
13
2018
1-10

DOl




72

2018

22-25

DOl

23

2020

Nicotiana benthamiana

2020

2019




1b

30

2018

1b

30

2018

(BLSV)

30

2018

31

2019




RBDV

1b

31

2019

2018

1b

2017

RNA

2018




1b RNA

2017

http://www.agr. iwate-u.ac. jp/lab/%E6%A4%BD%E 7%BI%AINE 7%97%85%E 7%90%B6%ESWADUABUE 7%A0%I4%E 7%AIUBEUESHAERAL/
How viruses hitch a ride on pollen
http://www.elsevierblogs.com/virology/how-viruses-hitch-a-ride-on-pollen-to-infect-plants/

https://pansci.asia/archives/58284




