oL R M K OF F IR, 2020, 37(2): 291-295
Journal of Zhejiang A &F University
doi:10.11833/j.issn.2095-0756.2020.02.013

RiIZHFE/NEZEMHFE (CWMV ) EEBEE
HEIREE YT CWMV BIPiE T
moom, Boom', x| A2, F @2 X OB, BB E' K|

(1. WA ll 2% WA 2B, IR K7 4100005 2. T3k MY FEUIST T, Wil T ¥k 315000;
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WE. [8#) P B £ %t % E (Chinese wheat mosaic virus, CWMV)Z 3l &£ DM EF B T2 RHERZ —, FFE
ik CWMV 4} 72 % @ (coat protein, CP)#)#: &K B Y83 Nicotiana benthamiana(OECP) 5t 5 #r stk , A& H D EZ R m
MA R TR AR, [k | RURRSE 2 DNA H R H CWMV st & @ A B ey R KRR, FFadRAFEAF
ay# LT ik, K43 OECP. #t— % #1 1 Western Blot #= PCR #: il 91 # CWMV #9 b & & & £ OECP * # 4 iE§ 09 &
o, (SR HER AR R IALKE st OECP FaMMAREF CWMV & 7 d #2F 54 &M, OECP
T CWMV 23 B O AR TR F 226, [LR)EMEF LE CWMV 45 CP & & & T 2 % 3 3208 3 5k CWMV
WAm, B3 &1 417
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Transgenetic expression coat protein of Chinese wheat mosaic virus
(CWMYV) enhances resistance of Nicotiana benthamiana to CWMV

YANG Jin', JIN Peng', LIU Peng’, YANG Jian’, WANG Yang’, DAI Liangying', CHEN Jianping’

( 1. College of Plant Protection, Hunan Agricultural University, Changsha 410000, Hunan, China; 2. Institute of Plant
Virology, Ningbo University, Ningbo 315000, Zhejiang, China; 3. The Key Laboratory for Quality Improvement of
Agricultural Products of Zhejiang Province, School of Agriculture and Food Science, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China)

Abstract: [Objective JChinese wheat mosaic virus (CWMV) is an important virus causing wheat mosaic virus
disease. The objective of this study is to obtain expression transgenic tobacco (OECP) of CWMV coat protein
(CP) gene and analyze its disease resistance, which lays a foundation for the cultivation of wheat disease resis-
tance materials. [ Method ]The expression vector containing the coat protein gene of CWMV was constructed by
in vitro recombinant DNA technology and OECP was obtained by Agrobacterium-mediated transformation assay.
Western Blot and PCR analysis showed that the CP gene of CWMYV was correctly expressed in OECP. [Result]
Some transgenic positive plants displayed dwarf phenotype. The quantitative analysis in OECP showed that ex-
pression level of CWMV motor protein gene was significantly reduced 7 days after inoculation with CWMYV.
[ Conclusion JExpressing CP protein gene could significantly enhance resistance of Nicotiana benthamiana to
CWMYV. [Ch, 3 fig. 1 tab. 17 ref.]
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R E /N 22 AE 15 2 (Chinese wheat mosaic virus, CWMV) &5 /NE Triticum aestivum 75 48 i ) B
TG JEUA T N A B A A CWMV R HARZON 20 nm, KDY 80~360 nm™', L FE 2 &
1 S RNA (ssRNA)#E, HR4E K /N3 54 45 5 RNAT R RNA2, CWMV-RNAL 4K 7 147 nt, Zifi% 35
R . RNA R &8 H (RNA-dependent RNA polymerase, RdRp)#1iz 3l & H (movement protein, MP) %
3ANEREART, SRS 153, 212 Fil 37 kDal®', CWMV-RNA2 22K 3 563 nt, #if%H#Esh7e & M
(coat protein, CP). N-CP #iH (cystein rich protein, CRP), CP-RT & H Ml 1 & & AR EA S 4 4
EEM, T EA0E 19, 25, 84 & 18~19 kDa, CWMV IR # & ¥ 247 4 i R 4 £ 2 i Polymyxa
graminis A RAERES ) AN ARR Z R R IR MR, WS T EOR R A bR A0k R
BRI R A 22 R0 A R G SRR AR S AR BE LA R RS TR AR e A AR AR S, EL S /N2 B i
7 (wheat yellow mosaic virus, WYMV)E G547 BT RS 220 H A RIR AL 7 B A & e dras vk, /b
22 VR AR 0 B 0 B VA R FE R B IS /N I BAE R | Bk SR BEIG AR SRR, AR R S
AR, BEEIEHET HUR RN BTG /N 22 B AR MR FER BN S BT RN . HET, NESUR BRI
A B /05 0008 T A DGR IR, o R A T A R R R R 9 i R R X A ) R A s A e R I A R B
LR F BRI, R R AR AN S L R S TS S A T P R AR SRR
SRAEPI B R, LUR TSN e AN S PR PN B 2% B ABEL SR IE B A5 4 M 5 Nico-
tiana tabacum £ % FF (tobacco mosaic virus, TMV ) I Zh57e 85 HFESE MRS, ¥R Cucumis sativus £
J% 7% (cucumber mosaic virus, CMV) " H 48 % Solanum tuberosum Y J& ¥ (potato virus Y, PVY)1 | E
K Zea mays FEALW 5 7 (maize dwarf mosaic virus, MDMV )"2/45 5 21 S0 56 85 1 09 55 36 A AR AR 4k B, 3%
ORI ALE B BTAELE 3 BB UL — 2 A Jhy 2 5 DR A 0 40 B v TR B8 1 A0 e B 1 — e B B L o T 2 40
SEEEMBTE, TR A B A AR ZE RNA ZKF- b 38 3 40O [R] 357 571 1) 6 2 f mRINA AT AR A5 B
IR R TR R IE AN S, ST BB AR b ) B i A PR, TR AR EE R AR G
AN, AFFRERM . WEEN T E AN PR R AT X FR A EDUTE, RS BN X2 1
A [ TR R DA S 0 2 WAFAE BT PE™ . ABIE 54U A AR 18 A 52 10 5% FE A 5 2 8 CWMLV 19 #h 7 2 1 ik
RIS MR B R A PR G L PUAE AR S, 38 0 o P 28 2 IR S0 % SR DR FE6F CWMV ek, LU R =
A R RIPORE, I R e R L D B B /N BUR A R B E A

1 #5577 *

1.1 HEYREHEWHE

HR 5 ¢ = E S5 A 9 R AF B A0 (National Center for Biotechnology Information, NCBI) %4 #f J& H
CWMV [y 4h5e 8 H 2 781 (& 545 . NP_059483.1) %3t Eii# 514 CP-F (5’ -CGCGGATCCATGGCCGT-
GAAATCTGGTTAT-3", TRk & 50 4 BamH 1 Y17 53) FF 3751 9 CP-R (5'-ACGCGTCGACACTC-
GAACCTTCCCACTTAAG-3", TFRIZEBSH Sal I BEUIG A5, PG ES e RN 2K, RA M
F R (PCR)Z %0 94 °C 5 min; 94 °C 30s, 58 C 30s, 72 °C 60 s, 1E¥ 35¥%; 72 °C 10 min, PCR #"
Bl 7 ) 248 0SB 1.0% ) B RS WEBE S HL UK 43 85 o B I IR 4 7% 42 28 PCV-GFP ik |, # 8 & 4k 7%
P R IA A PCV-CP-GFP,
1.2 E RNA 4%

I RNA $2 B 77 £ (HiPure Plant RNA Mini Kit) #2 B B 5 8 RNA, A FH 20 06 6 52 3146
RNA By R4 | D(260)/D(280) 1 407E 1.8~2.1 E PRI RNA £F6 23K,
1.3 RNA R# %5 PCR #illl

¥ RNA %) 1 g, %18 RevertAid™ First Strand ¢cDNA Synthesis Kit 138 45 5¢ i ¢cDNA 8 & 1% .
FHXZE KK A 20 1 cDNA F=90%5 B 10 £53F-1E M Bid, L CP-1F(5'-ATGGCCGTGAAATCTGGTTAT-3") il
CP-2R(5'-CTCGAACCTTCCCACTTAAG-3") R 51 ¥ #47 PCR £l , PCR BAK R K. 94 CHIZEYE 5 min,
94 CAM: 30 s, 58 CiB Ak 30s, 72 CHEH 1 min, 35 IRAEH,




TR 2 b M. FRTPE/NEEMRETEE (CWMV)Sh 3 8 1 5L R 58 A0 55 % CWMV A8 47095 P 293

1.4 XBZE=Z PCR 5%KE= PCR 3|#i&it

48 NCBI 38 JEAZ I B2 95 B, i3 Prime 5.0 #04F, #iH 4600 /22 (19 52} 5 & PCR 314, 3
YA qRTMP-F (5'-TGAAGCGGTTGGTGCAAATG-3" ) fil qRTMP-R (5’ -GCCCGAATCGAGCAGTGATA-3" ),
Pl AT M BB A R A W B R AT BR A Rl A A, i F SYBR premix ExTaq 11 i 7] £ (TaKaRa ) 76 %¢ ¢ & # PCR-
7900 (ABI) b #E47 SR 225 7 ft PCR(RT-PCR) S i, W ARIFH . 95 CHUZEPE 10 min; 95 CAEHE 15 s,
65 CiRk 30s, 72 CHEMH 30 s, 35 IRIGIF,
15 HEMRFESEARMNER

PRI 0.2 g Ab3 5 AR B0 A 2.0 mL B0 R GRS, A 200 pL & A 2w, RIZUERG
23 min, K EFHE 5 min, 4 CF 5000 remin™ &0 5 min, WH EIEWR 200 wl 28709 1.5 mL &0
BIFIA 48 WL 1 5xSDS ZZvhi, WK H &AW 10 min, 7K LHCE 5 min, S 10 pL £ ExpressPlus™
PAGE Gels B4 00 (140 V, 50 min)
1.6 Western Blot Efid 4 #f

FIF R TG AN, K B I A5 30 0 2R L B A RO R 27 2 (NC RS ), JF R FH 3P (50 gL' AR 48
W EH 1 h, BV SRETICE A (GFP) R P [V (B 22wl )=1:5 000 TR &, A NC i, %=k
ME 1 h 5 IxPBS YEME 3 ¥, 15 min- 3K, #F NC I B T 50 22 oh i b (5 HRP FRic (%Pt 4% 10 000:
1 LR G )ERFE 1 h, 1xPBS ¥ 3 %K, 15 min-iK™", filA Novex ECL. HRP Chemiluminescent Substrate
Reagent Kit .4, JFH Amersham imager 600 Hf% 5 G2 A% .
1.7 DNA By42EX

) DNA $# HBUGRA ) & (HiPure SF Plant DNA Mini Kit) $2 BOHH 52 0F B DNA, F1) 4356 56 BE 1146
DNA Mk R4l D(260)/D(280) BEAULE 1.8~2.0 R HIHR I DNA £F 625K .

2 EXR50H

21 HERENRE

FIHAHE R A T FE PR G A1 1.1 ok 09 38 20K (PCV-CP-GFP) % Z A [ v, 38 ok 20 8%
TR R FRIRSM T A B (OECP) , L3815 10 DR &R, 20 BR-#R R, BRIk 2 4 0t
B, Hrh OECP-4 F1 OECP-6 #k £ MMl B30 F710 . BENLPREAF 16 10 #k -k R SR AE D 1, $RICE A H
JEEATRPE ST . A5 R &L OECP-1, OECP-3, OECP-7, OECP-9 Fik## K, ifii OECP-10, OECP-8,
OECP-5, OECP-2 iX 4 MRRF B K, K K/ANNK 43 kDa, 5 CP-GFP & R/N—3 (& 1), Fift
— B UESC AR B (W LR R O FHPERE AR, SR HURERE DNA #E47 PCR Kl , 255 & 3. OECP-10, OECP-
8. OECP-5, OECP-2 #j#" 3 124 530 bp M Bz, 5 CWMV 4bsci FH AR R /h—B (K 2), RS EHE
P E 2 R R rh BB S IE 3 3R 35

100 bp
500

—_ _—— - <€ CP-GFP
e . e <€ GFP

OECP-10 OECP-8 OECP-5 OECP-2 5000

WTI 8 7 6 5 43 21—+ M
~CCP-GEP M DNA markers +. B FORDW s —. 50 Ji
‘ - : . ; . L — < GFP 1~2. OECP-10; 3~4. OECP-8; 5~6. OECP-5;
OECP-1  OECP-3 OECP-7 OECP-9 7~8. OECP-2; WT. 3 4 B A [ A
A1 3 B EE S Western-Blot 4 B2 #XRME¥Es PCR &N
Figure 1 Western-Blot analysis in different transgenic Figure 2 PCR analysis in different transgenic tobacco
tobacco plants plants

22 HNEEAHEEREHMEURE

i e B ) OECP FHPEAEPRACE T 25 CRYMHIREE R E a5 2 AN H, WKL, 58P A AL [R5
AH L, OECP-2 A1 OECP-8 1% FH M AR B AL bk 11 30 T B4k R AL (3% 1), OECP-8 5 %7 2L AU By~ ¥y bk iy b oy
1.00:0.65, OECP-2 5 ¥ M40k 5 oA 1.00:0.43, FHIAMEE AT T WA AR E 4K
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x1 BRERBEENKRS
Table 1  Plant height of transgenic tobaccos
A TR) g 258 DR 0 5 4 R i /em
OECP-10 OECP-8 OECP-5 OECP-2 MOCK
349+ 04 a 23.1+15b 342+ 10a 153+60¢ 356+ 1.0a

DU, SN T 2 5 L (P<0.05)
23 SEZFAHRERBEEI CWMV BIHHF 4

Xf OECP-2 % OECP-8 #& i CWMV Jf A4t 7 d, ZJE4RIAL M RNA, A6 I FEAH bk iz 3 8 H
(move protein, MP)JEH R A, MK 3 AIH, HILHEMEES CWMV iz 3h & N 3Rk & W K F
XfIRAE AR, REIRBIN S E L R T E XS CWMV B BT 1

3 itk
PAER, AMSe 8 A I PUR B 8 18 02 0 e o A R 42 v 7 1.5
PURMER iz —, RS PURME R A E R, AR T
OECP-10, OECP-8., OECP-5 1 OECP-2 %5 4 15 38458 8 1 3L 1
IR B AR R, %P OECP-8 Ml OECP-2 #% & #: # CWMV, i bk Xt 0.5 ’_*I_‘
0 :‘.t

1.0

A R ik

CWMV Mpem ok B & e, W CWMV b e & HA S bm f s e ] |

WEFHAVER: & 2 E R PUR AR ¥4 R OECP-8 OECP-2
YhFETE 1A T PR 1 4 BB 1K P RNA K RIEIIRE K 1

M B AR ARG, M RSN AL AR RN SRR ER B (P<0.05);

T L L 575 25 0 5 e R R O B LS, MWk RAERREE(P<0.0D)

o F ) 9 R A 78 mRNAT RSN B s ARy B 3 AP BN R TR &

ke o DT 4 DA B 8 20 T 2 B0 65 74 5 0 LA 1 2 AR R CVMY
o RBIGORTAR S CWMY AR, Wb CWMV (9 5h %2 ialabom i

qRT-PCR analysis of the

transgenic tobacco plants

AP S A NS RS T CWMV (R, b eiE e O
TR AN R R AR R 2 (R S R R S e, (AT ST

U % B DR A B B B, 50 T T A S J50 R 3 0 A0 00 T K, R T B DR 0 5
5 R 5 2 W40 P DR R B 2 R B K R 7 R, BT R TR M R 25 i — B, AR
GERAUELR S TF 1 7 LR B0 B 3L AR, 8 TR 4R 20 B AR K T i R (9 7 O B &5, T 47
K B

4  5FE Uk
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