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Protein elicitor Hripl functions in controlling barley yellow dwarf virus in wheat
LI Lin*%, WANG Shuangchao®, YANG Xiufen®, Frederic FRANCIS?, QIU Dewen™*

(1 State Key Laboratory of Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy
of Agricultural Sciences, Beijing 100193, P.—R. China; 2 Functional and Evolutionary Entomology,
Gembloux Agro-Bio Tech, University of Liege, Gembloux B-5030, Belgium)

Abstract: Wheat yellow dwarf disease is caused by barley yellow dwarf virus (BYDV), which is
transimitted by wheat aphid and eauses-causing huge loss in agariculture. Nowadays, induced resistance
has aroused great discussion as a new measure to control plant pathogens and herbivores. Protein elicitor
Hripl eeuld-induced defense response in various plants, leading to broad spectrum resistance. In this study,
we evaluated the control efficiency of Hripl against BYDV. Wheat seeds and seedlings were soaked and
sprayed with 30 pg/mL Hripl, respectively, and then inoculated with BYDV. The control efficiency of
Hrip1 agaisat-against BYDV was over 50% at 14" day7-days-after BYDV inoculation and over 30% at 21"
dayt4-days-after BYDV inoculation. Q-RT- PCR test showed that quantity ane-inerease-rate-of mMRNA for
BYDV coat protein was less in Hripl treated wheat seedlings than that of control. EPG test showed that
Schizaphis graminum performed longer time to find probe site on leaf surface and feeding site in phloem
on Hripl treated wheat seedings.declined—the—saliva—secretion—time—of-the—virus—transmission—vector
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These results suggested that Hripl is efficient in inhibiting BYDV proliferation, and affecting feeding
behavior of S. graminum, futher more reducing virus transmission ability of S. graminum. Additionally,
Hripl weakened the symptom of dwarf and yellow in wheat seedlings caused by BYDV. In conclusion
Hripl could be a biological agent to integrately control BYDV. Fheseresusls-suggested-that-Hriplis

Key words: Barley yellow dwarf virus; Hripl, EPG; virus transimission efficiencyability; virus
proliferation
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Fig. 1 Grade of wheat leave that infected with BYDV
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Table 1 Grade standard of wheat leave that infected with BYDV
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Standard of grade
0 TR, A WA
1 IR TR R B
2 9 1-2 em 15k
3 AR 1-2 em S AR
4 TR 14 A28, LRI Ak
5 T /8 AR, AR R
6 MOTAE, R 12 AR5, HARERAL A > dksk
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9 R SRR R I 1/3 AR, W RS E R B
10 M e AR, FEETA
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d 2 BIEURE, JEREVRIZNMA RNA, JEA# Nano-Photometer NP80 il RNA (k& . M 1-3 ul [ “V\'i‘( (AR Je i

RNA, JIA 1 uL BBL51%, 10 uL 2XTS Reaction Mix, 1 ul RT/RI enzyme Mix, LbhJ: RNase /Kb TR
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Fig.22 SDS-PAGE analysis and biological activity of protein elicitor Hripl
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Table 2 Control efficiency of Hrip1 on BYDV indoor
AR

BYDV #flGIH ] (F) o BRI (%)
Disease index
pagiEiik AbERA
Time after BYDV inoculation (Day) Control efficiency (%)
Control Treatment
714 27.47+2.22 13.12 £2.25** 52.01+8.75
1421 38.93+0.70 26.46 +2.53 ** 32.35+£5.01

e BSRORTER IR R ], XA Hripl 4B RS R BCE I E Z5, P-<0.01—Rfal.

Note: Asterisks shows significant difference in disease index between control and Hrip1l treatment, P-<-0.01,the-same-below.
2:42.3 _Hirpl %} BYDV 4h5¢8 4 mRNA & & 1520
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Fig. 4 Effect of Hripl on quantity of BYDV coat protein mRNA in wheat
e BSRORIEE R AR ], XA Hripl 4341 BYDV 4h3E8E 1 mRNA & & AR E % 5+, P<0.01.

Note: Asterisks shows significant difference in mMRNA content of BYDV coat protein between control and Hrip1 treatment, P<0.01.
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WRAT N, EL JET RN ) S, 3580 Hripd 430N 2 ARG 0 o 5 — SUF ARy b 5 R0 1
e o7 g PRI [R) . DA b $odi i B Hiripd AEFR/N AR REmi A2 — ORI BB AT 9, 30F T S M EL AR 25 fE

% 3 XU Schizaphis graminum 7£ 6 /N A BUEE (1) EPGpa-affiHiskial 2 4
Table 3 EPG Pparameters of-pa-wave-of Schizaphis graminum in 6 hours feeding time

EPG Z:4i S HRZH Hripl 43R4 P {H
Parameters of EPG Control (n=22) Hripl treatment (n=22) P value
M EPG JF 4 % 35— YR AT J9 s (] (min) 4.20+0.64 8.45+1.84* 0.04

E1 -FEFREER 1] (min) 2.16x0.32 2.68+0.34 0.28
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M EPG FFUA 55— EL 94 1) () JER B 1] Ch) 0.3120.06 1.04+0.05* 0.05
LEF—YCRIAT 9, EL S RTIIRIE A C(h) 0.99+0.07 1.31+0.13* 0.04

: n N EPG SEE Y, NI ROC AL — AR SRR A SRR IR LA Hripd Ab TR R4 1 25 Blh fel 25 75
P<0.05 5% 0.01.

Note: n was the valid record number of each treatment._One or two asterisks showed that the parameter is different or significant

different between control and Hrip1 treatment, P<0.05 or 0.01.
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Fig. 5 Hrip1 weakened symptom of yellow and dwarf in wheat caused by BYDV

c
B 40 250 r
- * ¥
3 T T ?.5; 200 T
z 30 } = = = | =
T : I - 3 ke
e 25 | <‘ﬂC‘ElSo- =
= o £ =3
EE 9 | &S
H = L T
s} ﬁ = 100 f +
R %E 50
5 5
0 L]
0
7 14 7 14
BYDVIETR I R E BYDVIEM AR

Days after inoculation

Days atter EYDV mnoculation
1 7T B4R control A Hrip12LIE2H Hrip1 treatment

O B8 Control  BHrip1 AFE4E Hrip 1 treatrent



— | R (WHL7): B A G 6 ki
T2

2 4 Hripl XY BYDV /N -3 58 1wk i (10 B2

Table 4 effect of Hrip1 on chlorophyll content and plant height of BYDV infected wheat

BYDV #:f s HERETE (ng/g*FW) INERRE (em)
fa] (KD Content of Chlorophyll (ug/g*FW) Wheat height (cm)
Time after BYDV XHEZH fek B R Hripl ZbFHg X HEZH fek B R Hripl ZbFE4]
inoculation (Day) Control Control Hripl treatment Control Control Hrip1 treatment
14 144.29+4.58b  178.70+14.43a 196.00+5.71a 26.88+1.3¢c 35.78+1.51a 32.23+1.32b
21 106.06+7.56c  182.34+13.27a 160.97+5.29b 27.59+1.82c 39.57+3.48a 32.58+1.98b
ba st}

NETHa, by ¢ FOR[E AN ], HARE S RN AR AEXTIRAL, @ BT IRALAN Hripl AFRZH 2 [H]

e BV M9 9

i EFER, P<0.05, FW Fom/haE i i,

eat:_Lowercases, a, b and c, show significant difference in same

parameter between control, healthy control and Hripl treatment in same investigation time, P<0.05. FW stands for fresh weight of wheat

leaf.
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