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Abstract

The symptoms of tobacco seedlings after injection of PVX, the method of rapid detection of total
RNA PVX infection of tobacco leaves, the diffusion of surrounding spots after treatment with anti-
viral resistance inducers, and the effect of friction inoculation resistance inducers were studied.
The results showed that PVX could produce serious mosaic symptom in tobacco leaves after one
week of injection; PVX was successfully expressed in tobacco leaves; RNA was extracted; the purity
of PVX virus was detected by using the primers of virus; and the RNA ODz60,280 = 1.955, ¢ = 755.89
ng/uL was detected. The results showed that the infected leaves were caused by pure PVX. The vi-
rus spreading spot was smaller after 1 d treatment than that after 2 d treatment by UV irradiation
and photo-taking. Under the stress of resistance inducer, the virus replication efficiency, movement
and diffusion ability were all decreased, and the fluorescence spot of leaves treated by resistance
inducer was enlarged, but the virus had not been transferred obviously. The results showed that
PVX virus could be detected sensitively by extracting total RNA from tobacco leaves, which could be
used as a rapid index to evaluate the infection of PVX virus. The resistance inducer (Bz) could inhi-
bit the spread of potato X virus.

Keywords

Tobacco, Potato Virus X, Rapid Evaluation, Resistance Inducer, Inhibitory Effect

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

LS X i #5/& Potexvirus JE LRI AL 51, 2 fEFEMFHED R —FE R . SRE X R 5%
Y RBE SR RKHN DA S, RIOVHgEEH . &80emt. H40m/ . SR8, kB[], dEr—
Tt THA4 S X B RS A 2R, RPN A X O EE, AR U MR 18 B E X REA AT
Bt mimera[2) 55 H A TR R A I PVX 1 SE 5 E B PCR A RGN, RE X iE, RIhR 2| Ly
T pCaP VX440 17 Gu ik v B B4 1 4 AT B C58CL #:M J ¥ A [ Ml (Nicotiana benthamiana) - PVX J#% # RNA.
5 B AE[3]45 H RT-PCR J7v2: b PRkl | A Al A 0 1) B 88 28 X O 55 - 76 8 = S5 [4] FH B 175 S 40 NS-83,
BARIME L TMV. 3] TMV VIR G 001E R, ARSI r] BRI SRR % Ar S 5 HitAE 14
Jf oy B3 A A DB E T AR 0 . FEASIRIHBIX Rt . R, EEE b, NS-83 J5 HAG B A Ze 14
42 G FH A AR 1 T B va 7 AE F o ARSI IR T A RNA 247 PVX B N B8 5 X 0 83 B 1%
BP0 732, ARV U 5 5 LG B % X A RO

2. MM ERZE
2.1 #8

2.1.1. EYMH
A< E I (Nicotiana benthamiana) #5175 Fg K S AE A DR 7 2 e 00 B S0 0 = e A1, e G IR | 9%
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2.1.2. BMEMHE
LR X 955 5 (Potatoes virus X, PVX) B A I8 B K SEAE ) G- A 2 B A P09
B SLIG FARAE ST PVX-GFP 5 75 4 K JFURLI AR AT 3 B o
2.1.3. IR
RT-PCR Jx M7 H TaKaRa (K& AEY TEA KA ), #H A DNA 4ith FICRF & 0w B R
AR EBR AT, Pt (F R AT R R A TR A ).
2.1.4.PCR 5|41
AWFF T RS20 Invitrogen AR &, FEAIINT % 1.

Tabe 1. The primer of PVX CP and virus primers used commonly in laboratory
F# L PVXSINEEBXES IR EEEERARES4

Primer Primer sequences (5°-3)
PVX-CP-F GGCTCGAGATGTCTTACAGTATCACTAC
PVX-CP-R CCGGATCCTGGGCCCCTACCGGGGGTAA 723bp
TMV-F CAGCTGCTATTGACCTTGAAAC
TMV-R CAATATCAATGATGCCAGAC 1o15bp
CMV-F GATAAGAAGCTTGTTTCGCG
CMV-R GCTCGATGTCGACATGAAGT 322
TuMV-F GTGCATTGAGAACGGAACCTC
TuMV-R GATTAACGTCCTCGGTVGTATG 43P
PVY-F GCGCGGATCCGCAAATGACACAATGGCATGCAG
PVY-R GCGCGGTACCTCACATGTTCTTGACTCCAAGT 825 bp
W RHAURKIRER 62°C.
2.2. 7

2.2.1. PVX @R B HIENEL
W LI = RAFTE-80C & PVX KA NARAT B B E AL, IS B R R A e — )R, Bk
VEAZBRINT
1) M—80°CUKH HFHLH 7 PVX A KR R R K 5 L.
2) % 5uL BB 5 mL &4 KRB R YEP K375+, 225 rpm/min, 30°C, 15 9% 12~16 h.
3) M 5mL B A EL 1 mL IIAVKEE S 20 uM 1 2% T & B (AS)SuL, MIAZE] 25 mL &6 RAVE R
W R YEP 15953 225 rpm/min, 30°CH; 9% 12~16 h.
4) M\ 25 mL AR BR BRI P 2 mL AN E] 50 mL B0, & i, 5000 rpm/min &0 15 min, 7 G
5) HUTTE FIHTC B 10 S PR A IR Y ODego fH 2 1.0~1.2, = IEF#HE 3 h,
22 RC 77 100 mL A &
MgCl,(1M) 1mL
MES(0.5M) 2 mL ¢ Bl K 7K 2100 mL
AS(100 mM) 100 pL

6) HUi IR A 5~6 M A KARIL A RN, ErH A I BT ST — L, 4583k 2.5 mL &0
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B W I AR AT B B VR VR B B P9

WS — R T, Bk X5 5.
2.22. FH—RARMNBERFHRIBEDRFEE RNA

SR R THE A 59 RNA $REGR 7 S

1) FRHL 0.1~0.2 g Ff BN R o

2) % 500 uL RLT A1 50 uL Plantaid A 1.5 mL B0,

3) FHVZEMEBERE W B N LN, SERIRIZIE S 20 S, N 56 C/Ki4RH 3 min.

4) B0 MKV B TR B LR E 30 S, 4°C AL 13,000 rpm B0 10 min, K IER B 2
1) 1.5 mL E.0EH, A 0.5 KT K L.

5) IR AN N B A o (B N T 750 pl), 4°C ELALHT 13,000 rpm B0 2 min, FEE R .

6) 7EMR BRI 700 pL 2 A RWL, =#HCE 30S, 13,000 rpm 50> 30S, 7K.

7) AEMEBEAE FOIN N 500 pl R RW, 13,000 rpm 2502 30 S, FERWMIFELE K.

8) KM P EE WAL A, 13,000 rpm B0 2 min, FEIE R

9) KFIR AR N —3H 1.5 mL B0 = EE 1 min, IR E N 70°C~80°C ff) RNase-free water
30~50 uL, 13,000 rpm &> 2 min.

10) FEMRPAE, WCEERES, JEA 2%BE IR MRS RS ECEE S, R Goldview Huta, BRI SUG X

MELHLIK LR
2.2.3. RT-PCR
R RNA FH PrimeScript™ RT reagent Kit #3547 & 5%, _FI & H TaKaRa (KIER AV T
ARAT).
RT /K #&:
5x Prime Suript Buffer 2ulL
PrimeScript RT Enzyme 0.5uL
Oligo dT Primer 0.5uL
Random 6 mers 0.5puL
Total RNA 25uL
RNase-free ddH,O up to10uL
RT &7 9:
37°C15 min, 85 20S
PCR il
I SE56 =5 H WA B 51 3E1T PCR 93
PR R
10x ExBuffer 25uL
MgCl, 15uL
dNTP 0.5 uL
iESIY) 0.5uL
I EEY 0.5uL
ExTaqlf 0.3puL
cDNA 15uL
ddH,0O up to 25 uL
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Ei: L
94°C 3 min
94°C 45s
56°C 45s 30 cycles
72°C 90s

72°C  FEf#10 min
BV G R EE N 1%E HERE B KGN PCR 724, Goldview Jefty, AR BRI M 82 ik 45 R .

2.2.4. PEFNEFRENFE

1) W &A1 PVX-GFP S AR AT A1 B8R S A IR

2) VES 48 h 2 J5 R 3L TR AR B LS PVX-GFP 1E4 MH o ik 45 100 o

3) EHWESIEAE 1 d JEAEVESS R, 3 d JE R UV AT WS 5 5 R RS 7 O O
.

4) SR TS ERHE KR IR, FIRERIE UV TSR, s m S B

5) IR B A GFP BRI B IR v BE e Fh 3] R 0 e v s 24 1 60 BB KOG B, S s 247 i
J& PEIEBE SR S B

3. HERENH
3.1. F5 PVX BHE ML BIER

HNHEER G PVX B EE MR RIE, BAVEES 1 B G WE WA, PVX AE =l a =4
T AEE IR, 1 A AR S R R U BT AR HRE IR, WI2BAIE B PVX TE 2 i R 3k R
h(E 1).

A

e Ac R REAREIR: B AMEHENEE; Co VN AR,

Figure 1. Mosaic symptom caused by PVX on cloud
B 1. =HE PVvX SIHEHTEMER

3.2. PVX B HEMH A 2 RNA BYI2ELE PVX S

IR B R A = S EORE, $REC RNA, R S50 5 0 A0 25 10 51 0kl PVX 9 23 (1 46
B . 2RI RNA ODggorngo = 1.955, C = 755.89 ng/uL 7] T )5 4L5L56 . 18] 2 | H £ R 25 1O 45 55 1
SRS 5 PVX 46RE, 2R e RE PVX 5l %A, UEB RO 2 A PVX 5lE, W]
T G s fh
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723bp

F: 1: TMV; 2: CMV; 3: TuMV; 4: PVY; 5: PVX; 6 [k
XTHE; M A Marker V.

Figure 2. Detection of several virus coat proteins by RT-PCR
with specific primers

2. LRSS ERFAIES Y RT-PCR &5

33 EABERMBETUE PVX-GFP HIFRILER

FEICREE WA TS 2 PVX-GFP fE I 4l il b B AT B i RIA &, Wi 3, T BRI AT 70
BRRAE, IR RNZ SR RIE TG LB e T F — sk,

¥ 1: A, D: PVX-GFP ACFEFIXTHRAEIM R BT s; By E: MAFHERERE KRR Co F: 4l
M GFP JeH PR G R 9 BN, 7 2. B BOKAEECN 800 1.

Figure 3. Expression of PVX-GFP in tobacco leaves mediated by Agrobacterium tumefaciens

E 3. RFEENS PVX-GFP ZEREN ik

3.4. AfmEN N SESYRAIER S < B BB iR

S 1d E R H AL B e, SRR RS K AR EE, 2d JERIH UV OSBRI, WS TR )
B0l IEEEAMNIRMT L, AR, HY BN TR, LA 4.

35, BEEEMAEIEESMBRMR ST

MRS EE R A GFP A RE, $RM e M LU A2, 2 d Ja g4 R (14 5),  ELtH: Ab B AR
IR S S TE KA BAEE, BRIESOCIAA IR, I HIORE MRS, RUIESIES YU
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N R R I BCR IS E YR A TR, 1058 3 d LSR5 W] B S LR B3 K AL B R R SO BE R ETOR
I B 8 8 8 SR MR AR RO A% 208 . I pe s S FUC R i R e A BTk, 3
T MR R AW B2

Figure 4. Diffusion of fluorescent spots (from left to right in
order of clear water control, Bishizhuang treatment, blank con-
trol)

4. KA LY BB R(BEBGHRORAF KR, i
AR, =AXME)

E: AL C: WieHAb3E 2d. 3d 528 BES; By D: iE/AKNIE 2d. 3d JEWEHE A

Figure 5. Virus fluorescent spots under UV light
B 5 ZIMTRHE TRRERARS
4. ¥ig
1) ¥E A PVX-GFP BRI AHT T B VR 0 30 A B, 7EFL SR A B T LSS, PVX-GFP £

MR b BA B RS R, T IR A PO I R A
2) M EEERANE T GFP R EE, AR AT EEIEE A B, 2 d RS, UL A P AR PR
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TRV R S K AL BEAR b, AP OCTI AR/, IF ORI R85 . RUIEGIIEE S FUE
T REE ARSI R I TR AR FR R A RS AR, TR 5 3 A A FE A
FrRICHE BA TG, (HR R MR R E W R A .

3) HBIEE SV E A TR AR, T S B B B ROR, E H F ER— hal
REERAE AT TN G BT HEREMAE L, SMHBESRAINR T E, FBURREREIN
g, AN =FE . WRE SR 3 XA A ORIRIE . R I R A R Qe 2 R RE IR A O
Wi, ELEREURAORAIR, AT BEERA L PVX 4l 32 QW H S IR, JF BLPTAh B &R 4t vl
RESTERDAR P L D R BB DU, REMUR SR P AR . 9 7 ORIESEIR 45 R W SEtk, At
WA s % O RAF 1547 PVX-GFP [ I ZR5E AR (AT 3 R0 V256 B T b, A 2 b s i6 =0
IR B S R S RS I AR I N R R B A, SR W], BT 207 3RS 1 PVX TR A a I .
PRI 63277 4 W] A R 907 L9 B A ORAT B 0 e A P A 58 S DA R s B AE S AR A R 1
BORMEAL R, WIS 2SI 45 R IR I .

4) AARK ST L TR A B B S A5 I BT € PVX-GFP BENSAEA IR K ERIE, AT RI%
Y57 LA BIGUE S SO AR IE D R R ISR T 2. %A R RS DU B IR S = LS B Bk
PPV BONIR Y BOL AR T A HI R, BATA A — e BRI EA AT SR, AR B RIE T
AT =W IRR P PUES SR M SR SR PUEE SO R G S HHA[5], ARSI =
T, R KRAFHE 7~10 X, JF HEOR LA £, AR A 3~5 KA, H
A S A 32 29 7T DL R SR 5

5) AL 7 — PSR = A P R R B, JF O DUR L5 PR S VB RO R R
BEGE [ LA

E&WE

IR A W) AR E (5TH 9 5 . 14-16ZDAa02).

SE 3k
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