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Analysis on the resistance against plant viruses through the levels of endogenous
ascorbic acid
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We demonstrated that endogenous ascorbic acid (AsA) was closely associated with
an antiviral response to Turnip mosaic virus (TuMV) in Brassica rapa and Arabidopsis thaliana. The AsA
accumulation was induced by TuMV infection in B. rapa cvs. Aki-masari and Ku-kai 65, that have the
resistant gene Rntl-1. They accumulated about 1.5-fold higher levels of AsA 3 days after inoculation of
the avirulent TuMV (strain UK1). Our gene expression analysis suggested that the observed AsA increase
was due to the suppression of AsA oxidation by ascorbate peroxidase (APX) and ascorbate oxidase (AO), and
the activation of AsA-recycling by dehydroascorbate reductase (DHAR). Endogenously supplied JA and JA
derivatives actually increased the endogenous level of AsA. We therefore reasoned that the induction of
the AsA accumulation in Aki-masari may be mediated by the JA-dependent signaling pathway as a defense
reaction against viruses.

C RNA Arabidopsis



AsA
AsA
AsA

AsSA mM
mM
AsA
abiotic stress

superoxide (O,-)
superoxide dismutase (SOD)

H,0, ascorbate peroxidase (APX)
H,O
AsA monohydroascrobate
(MDHA) MDHA
monodehydroacrobate reductase (MDHAR)
AsA

dehydroascrobate (DHA)
DHA dehydroascrobate

reductase (DHAR) AsA
AsA DHA
H20;
RNA
silencing suppressor (RSS)
5000 in vitro
DHA

DHA AsA RSS
AsA
RSS

AsA

AsA

AsA

AsA

AsA
RNA silencing

AsA
AsA
AsA

silencing suppressor
AsA

AsA

AsA

TuMVv
AsA

CMV
15

RSS

RNA

real-time



RT-PCR AsA
CMV
100~150
CMV
RNA
VIGS 2
real-time RT-PCR
SALK VIGS
TuMV
TuMV AsA DHA
ELISA
CMV real-time RT-PCR
YFP TuMV-YFP ELISA VIGS
uv
TuMV
AsA
ASA TuMV
C ASA 40
TuMV
SA AsA
L-
TuMV 2
A TuMV Rntl-1
SA A TuMV
15 ASA
real-time RT-PCR  Northern blot AsA
TuMV APX AO
SA  JA DHAR
LC-MS
C AsA
A AsA
C
VIGS JA




JA

AsSA

AsA

AsA  JA

1000 300
:;-:5600 . jg
é 400 100 %

200 50

0 0o 1 2 3 4 5 6 0
DPI
TuMV
(UK1) AsA (DHA)
CMV
AsA CMvV
CMV AsA
AsA
APX AO
DHAR
GGP
CMvV
CMV GGP
80
N. benthamiana 2
GGP mRNA
AsA
CMV
AsA

AsA

TuMV
DHAR
APX CMV
GGP
JA
JA
D-Glucose 6P 5 | mcontrolmcMy-m1 ‘
e 2 E—D
1
o & fn M il
! > [ [ [ ]
GMP PGI PMI GMP GME GGP GPP GalDH  GLDH
GDP-D-Mannose !_: o B CMV-95R
lGME 2 [I‘
1
Jooe & M (0 G oM i Ol T
lGPP PGI PMI GMP GME GGP GPP GalDH  GLDH
GalbH R: o ECMV-95R+satRNA ¥ *
2 *k *%
L-Galactono-1,4-lactone &.5
oo o g i ol o ol

L-Ascorbate(AsA) ° .

PMI GMP GME GGP GPP  GalDH  GLDH

CMV
GGP
GGPHIRE (N. benthamiana)
0.5
E 0.4 - ‘
g 03 *
@ '
g 02
£ o []
g o
Mock Yd1 Yd1-GGP
100, _TOtal AsA (N. benthamiana)
*
800 ‘
E 600
Lo
g 400 %* %k
200 - i
0
Mock Yd1 Yd1-GGP
VIGS GGP
ASA Yd1l CMV Yd1-GGP: GGP

CmMV



4

Wagu G. S., Kobayashi, K., Yaeno T,
Yamaoka, N., Masuta, C. and Nishiguchi,

M. (2015). Rice necrosis mosaic virus, a
fungal transmitted Bymovirus: complete
nucleotide sequence of the genomic RNA 1
and subgrouping of bymoviruses. J.Gen.
Plant Pathol. 82, 38-42.
Yamagishi, M., Masuta, C., Suzuki, M. and
Netsu, O. (2015). Peanut stunt

virus-induced gene silencing in white lupin
(Lupinus albus). Plant Biotech.32, 181-191.
Shimura, H. and Masuta, C. (2015). Plant

subviral RNAs as a long noncoding RNA
(IncRNA): Analogy with animal IncRNAs
in host-virus interactions. Virus Res. 212,
25-29. doi: 10.1016/j.virusres.2015.06.016.
Uehara, T., Narabu, T., Itou, K. and Masuta
C. (2015). Detection of the potato cyst

nematode resistance gene Hero A in
Japanese tomato cultivars using PCR.

Nematological Res. 45, 115-120.

28
2016 3 21 H—23

27
2015 10 15
H~16

27
2015 10 15 H~16

o]
@
MASUTA Chikara
60281854
@
©)



