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fHE b TMV.CMV 1 PVY £ E RT-PCR #ll{F & /Y
BiI5NA
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2 EREEAAEEHAR, TEALKMEKE 533000

¥ =. F|F DNAMAN #/4 %F GenBank H(48 B € B 5% 19 4 B 76 M 5 3 ( Tobacco mosaic virus, TMV) 3 JRAE M % 5F ( Cucumber mosaic
virus, CMV) 1B 443 Y 558 (Potato virus Y, PVY) 2E R A FHHTFEFI LT, B HR AT X, #TEMRRN PR, &L
T £E RT-PCR R MM B TMV.CMV F1 PVY BIBERER . Xt 3 &7 5 Bt 47 [ Uk I JF #1 BLAST Hh3%, 45 RK W £ & RT-PCR
Ry M R BRI S TR RS A, RUR M 7E 98% LU £, RIS E RT-PCR X W X 132 MR E R BT RAE & #7180 4
W ERRE MV R 91.7%,CMV B H 4 18.2% ,PVY R H 3K 55.3% . HHE—M RT-PCR, BB RiE REMZF IR
5T Bk 42 3% "R it 5 (Enzyme Linked Immunosorbent Assay, ELISA)AH bb, FoA Wl FR B & i ELISA WA MR E 14 Z B EFERHRR
HESERYE, BHFE LR RE S BR 08 EE D ™MV.CMV 1 PVY RRAES.

X4 H%; £EHRI-PCR; wE/RN; XA
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Establishment and application of multiple RT-PCR for detection of
TMV, CMV and PVY in tobacco
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Abstract: Sequences of tobacco mosaic virus (TMV) , cucumber mosaic virus (CMV) and potato virus Y (PVY) in GenBank
database were aligned using DNAMAN 6.0 version software, with primers designed on conserved regions. Multiple RT-PCR for
detection of TMV, CMV and PVY were established and PCR products were purified and sequenced. BLAST analysis showed
that these PCR products were TMV, CMV and PVY respectively with homology of sequences well above 98 % . A total of 132
tobacco samples collected from Baise in Guangxi province were analyzed by multiple RT-PCR to detect TMV, CMV and PVY.
Results indicated that positive rates of TMV, CMV and PVY were 91.7% , 18.2% and 55.3% respectively. Multiple RT-
PCR was simple, rapid and economic in comparison with conventional RT-PCR. The limitation of detection of Multiple RT-
PCR was 104 times higher than that of ELISA while more specific and accurate than ELISA . Therefore, multiple RT-PCR can
synchronously detect TMV, CMV and PVY in one RT-PCR assay, which is important for the prediction, forecast and preven-
tion of tobacco virus diseases.
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MERREFENETEDZ —, BB ELH R
% ( Tobacco mosaic virus , TMV) 5 JRAE M 9% 3 ( Cucum-
ber mosaic virus, CMV)FA1 542 Y %38 ( Potato virus Y,
PVY)BEFB IR EREHEN EBRE , “EE MW
v e ) W v S 0 R I e S
ZRABBEHRERETHY . BT TMV ZEET
REBEHITERE, T CMV A PVY £ DU 35 5t Rl
AR TR, BB AR R, DR 3 F
WEHT A VREMERNZE BN BR, 3 E
X3IMREBEERPEES, TEWE LRI RERB M
L, BRINE T 40 RG FER IR HF AR, B
AREEYFREREGTECH ML ERZRKR, XHRE
S B B SR B B TR AR A0 B I L — R B B X
B, JEE ST — o ET AR R A, HE R AR I TMV ., CMV Al
PVY IEARTERAET EWEFZE. BRI, RT
TMV.CMV I PVY KM IR R L, FEEF RS
HE Wy % W JELISA \RT-PCR F1H 853 R% 4] i % F
TMV.CMV # PVY i) £ & RT-PCR #: ¥l & WLk E, &
SCEEX A H ] B T £ O TMV .CMV 71 PVY B&
RYMIE, BT ZE RT-PCR # ¥l TMV.,CMV
PVY M ARER T THIH A

TMV.CMV # PVY 8 IR7F T E R BBt W R B 5L
Bl AR % . 2008 4E 0 2009 ££7E) T H EAAH H PR
£ 2 41 RV B B A R (BB 4 B AL VAR 48 VR AL AR
FEE) MR, F-80CEA G TRESM.

1.1.2 &H

Reverse Transcriptase M-MLV ( RNase H-) ( 200
U/pL) « RNase Thibitor (40 U/pL). dNTP Mixture (10
mmol/L) . Premix LA Tag (Loadingdye mix)#Fl Agarose Gel
DNA Purification Kit Ver2.0 3 B £4 Y TR (KE)
H PR /A 7 (TaKaRa) , TMV.,CMV A1 PVY ELISA 58 &R
AW HEE Adgen AF , HEEM AN B 4o,

1.2 Fik
1.2.1 5|9t

F|F§ DNAMAN 6.0 % 4 (Lynnon Biosoft, Quebec,
Canada) X} GenBank ¥ 2 & K TMV.,CMV 1 PVY & 4
B F R HAT Ixt, BHE SR EF I &R ART
HIXBR A Primer 5.0 A ETT it , KRG A
Oligo 6.0 3K F7E LR B & £ Oligo Calc (http: //www.
basic . northwestern . edu/biotools/oligocalc . html ) Xt Fr % 31
6 A& T1 W ML B BEATIRAR, 38 d ZE4R BLSAT 2
F# (http: //www.ncbi.nlm. nih. gov/blast/) 347 blast, DA
BEEIYFHSHEEERAEMFIIRE. 519 HE

1 MRS AW TR i ) A B 7] (TaKaRa) & 1R, 3141 F 91 1,
1.1 ## *1,
1.1.1 #EER
Rl FHARBEEANSIGWES FIAEE FBRAXNMNBRAEE
A B3l LR FBR /D iB kIR
s 57-AAAATGAGGGATATGGTS 3’
3 5’ -WMACTAAYCTRTCRTGGA-3’ ™V 496 bp 52.4%
cs 5’ - AGGTYCTWACAGCAATHA-3’
3 5’ ACAATGGTGTTACCGAAG-3’ My 706 bp 52.4%C
Ps 5’ ARATAACYTGCCCYACCT-3’
» 5’ -GTGMTTGYTGYTTCTCYC-3’ PVY 234 bp 52.4%

#:R=A/G,Y=C/T,M=A/C,S=C/G,W=A/T,H=A/C/T

1.2.2 & RNAEBR

FJF TRIZOL AR 47T MHFL S RNA B4R B, W]
B EM R EEY R 0.1 g(FHFIRFF& 0.05 ¢),
BETXRERED, TRAZHFTHBRIEK; MA1
mL TRIZOL HfEW , AT RS, ZRHE 5 min; 4CHK
#F,12000 rpm B L 6 min, R EHR . ETKERH
Eppendorf B H, 1 200 pL &5, RAHES , ZERBE S
min; 4°C&4 T ,12000 rpm B> 6 min, L EER BT
K J5 B Eppendorf B H, MEARMBAL R NE,

431851 ,-20°C# & 20 min; 4°C & T ,12000 pm &L
6 min, 3 EIEW; 75% CBRERUIE 2 R, L BEHER
584, & B 1 RNase-free H,0 W #E , 75 8 5 B0 6 14 BP
K& RNA, -80CE&MTRESHE L IPHETREF
BB
1.2.3 RT-PCR

B3 pL B RNA, KA 1 pL K1 5147 (T3.C3
1 P3)(10 pmol/L)#1 6.5 pL RNase-free H,0,F 70°C 4
#F, B 10 min J5 , B#EE FK L, KB 5 min, KK
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AR TEF : 5 x M-MUL Buffer,4 pL; Reverse Tran-
scriptase M-MLV (RNase H-) (200 U/ ©L),0.5 pL; RNase
Thibitor (40 U/pL) ,0.5 pl; dNTP Mixture (10 mmol/L),
0.5pL, R BB A 20 plo R)GHTYUT K.
42°C , 471 1 h; 70°C,10 min,cDNA =¥ T-20° CIR £ &
Ao

BX 3 pL ¢DNA =#j , 5 25 pL Premix LA Taq F1H JE
B|#¥ (T5/T3,C5/C3 #1 P5/P3) (10 pmol/L) 4 2 uL, i
DDW €& T 50 pL. AJEHATLLT AL : H5E 94CHE
#£ 5 min; 94°C,30 5,48%C,30 5,72°C,1 min,#47 35
P& ; BJ5 72°CIEfH 10 min,16°CIR7E. PCR &R G,
B8 pL SBLYRTE 1% B D5 N80 B I b RE 47 F ik ie i)
RILZ 6 )5 8 F R 8K RB R 5 (Phamacia
Biotech, Imagemaster VDS)REE % ,

1.2.4 PCR =¥ E T 5 545

F|Fi Agarose Gel DNA Purification Kit Ver2.0 i 5
&% PCR BB K AW HITEHIKR, RIEIER SR
TaKaRa WA & HAH . EWEH PCR =W HELEY
THR(KE)AERAE (TaKaRa) HEATFEFN W E . XHl &
I ¥ 5 #E GenBank $(#E E#£17 Blast H3&,

1.2.5 ELISA

0.1 g Bt (Fr-FMF& 0.05 g) THRA
BT, B RS ¥E, N 1 mL Extraction Buffer, 10000
pm B> 5 min, B 100 pL £ ¥ # 17 DAS-ELISA £
W, EE S Adgen /4 F] ELISA 58 235 40 f# A
ULEA A . DAERRRHH BT R, 8 RS 2 K,
HH#GTIRKRER,

1.2.6 Z£H RT-PCR.% # #— RT-PCR 1 ELISA 7&
TMV..CMV 1 PVY £ 3l 5 B4 7 He 3%

MITHEE f 132 M ERE R ST £ E RT-
PCR.% # 22— RT-PCR 1 ELISA XUE #l , /& W & 1
W E. BLO.1 gf&HE, I 500 pL DDW, BFEE RT3, %
RARA R 2 4, B 3 T DDW #5100 RGBT
R, MBJE =4 5 A T RT-PCR #1 ELISA #&
HHGTINEYEE, BMEREERN 3K,

2 ZR5

2.1 TMV.CMV 1 PVY ¥ — RT-PCR #l{x Z 1%
iE

DA R B - e Ok B M X B, SR B TMV ., CMV #
PVY HHEL AR B B9 8 RNA, 2 $IF B T5/T3.C5/C3
#1 P5/P3 #47 RT-PCR, 45 R EH TMV 36 BE 4%

496 bp,CMV 3" 3 Jy BX 4424 706 bp,PVY "3 i R4 4
234 bp, i B R/NS 51 93 i T AR A, T 7E 2 R O
I REME 3 MR BRNAEE 1), A#E—F
WIEFTY R B BRNREEEAFH, W
P i B AT E ik gifk , #2325 F TaKaRa 24 F #17
FEFIWISE , BT 7 5138 i3 BLAST 447, &R ER
EMHNFRFIRNANENEEY YN ERNREE
AR B, FEHSE B8R U L, FBEEHRNBER
K& ERREM -, B, REERBR KT
) T5/T3.C5/C3 F1 P5/P3 % 3 XF5|45 , 43 5 % 4 & o
B TMV.CMV 1 PVY W B AR ERFF R,
2.2 TMV.CMV # PVY £E RT-PCR E ZHI&E 31

RN 58 3 B R I AE B TMV . .CMV #1 PVY 2 H
RT-PCR & & , A B 55 A F Premix LA Taq ( Loadingdye
mix) KA &, FEX L E PCR KB KR EHT T HIE
30T, FERXRBERIEF ,ER T 45°C-58 CHFTIRE
BLEE PCR, %5 5 B/RTE 52.4°C B, TMV.CMV #1 PVY 1
R & B — e (B 2) . B IL,7E 50 pL B B
R, NTP Mixture FI¥€ B4 0.4 mmol/L, Taq g I ¥E
BEN 1.25 U/pL, Mg+ IR BE R 2.5 mmol/L, iR kiR
BN 52.4°CHF, TMV,CMV F1 PVY (£ % PCR ¥l &
HEaE o
2.3 % & RT-PCR. £ — PCR # ELISA # TMV,
CMV 1 PVY & g b B B2 FH

F) — 0 a e B R R, MR AR R R 1/107
it ,ELISA B A BEH M 3] TMV.CMV 1 PVY {£ 4] FH #
55 ,M£LE RT-PCR AJ £ S # B3] 17108, KA
BE4E [F] B W B TMV.CMV #1 PVY SIS R FINETE
(B 3), WEAYHRBREROHE—-FBIET LS
W ,7ELHE PCRA& W CMV #1 PVY £ FH4¥:, i ELISA 1
M5 R EHMER TMV BT 8T R EEEMN M=
A3 RHEALE R B, e RS I A AR 1 5 A B A B A
FERHRE R , JE i A — PCR R Wl ¥ RE B A I CMV B
PVV,#— 3Kk T LR L E PCR MR (HREAE
R)o H— RT-PCR XX 3 MmERINHBEREF R
W, IMV KRR SRR ERE, EVHRELH R
1/10"8¢ , i— PCR RE 15 & o B TMV WFFFE , T
£E PCR EH B FHER 1/10"H, BN ESIER
e, E2MEAR(H 4-A), — PCR /KN CMV
HZE PCRAETMHBERES L 10 (K 4-B) , £
W PVY o, B R0 5 Bk i I B AR BRAR FRAH IR, 39 A W 4R
A 1/10% (B 4-C),
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86 FEEESER 201048 H 5 16% F 43

500 bp

250 bp

A: TMV B B S YEAE; B: CMV S MSIYIEIE; C: PVY B S5 RIE
Bl 1 TMV.CMV #1 PVY & — RT-PCR ¥ i
¥ : M: DL2000 Marker; 1-2: & BIEM H; 34: BIETH; 5-6: @EMH

750 bp

500 bp

250 bp

B2 FAERXEEXSE PCR &M TMV.CMV fl PVY XX K%M
# . M: DL2000 Marker; 1-9 4> 313N 1B k1B BN 45.77C 46.5C ,47.8°C 149.5C .51.1C ,52.4C .54 C, .55.6°C 1 56.7°CHJ PCR F=47 .

B3 £EPCR&EW TMV.CMV Hl PVY #HRERE
¥ M: DL2000 Marker; 1-9 2 B R R FBEBERBFZET 1012,101,10°,10°,108.,107,10°,10° ,10* F1 10° B ) PCR =4 .,

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn
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496 bp

704 bp |

234 bp

B4 B—PCR&EW TMV(A) .CMV(B)fMI PVY(C)MBRERE
¥ M: DL2000 Marker; 1-11 2 B FE R HEEREHRET 10°.10°.107.10%,10°,10° 10" . 102,10, 1070 10°R} ) PCR F=4) -

AT #—FHRAE % AR F A @ TMV.,CMV Al
PVY MR M 585 M, 2R F) % H A — RT-
PCR.Z% & RT-PCR A1 ELISA 2 HI Xt Fa & 6 132 4
EREFLETHREEN, SRER, MW E— RT-
PCR #1%& & RT-PCR Kl 45 RAHF (% 2), — TMV
BYH 48 4, — CMVIRHA 24, R A PVY BEH
REER 6 TMV 5 CMVIBSBSMAE 9, il
H6.8%; TMV 5 PVY IRG B Y 38 1, iR R
28.8%; CMV 5 PVY RAREME 3N, B RH

2.2%; TMV.CMV #1 PVY R BYLE 26 P, H A
19.7% . WiF|fH ELISA £ AR X LR H S #ETHRN, S
MREMEMIES RN RYMKT S E RT-PCR
FE— RT-PCR MR 45 R, & 4 B B i 2 ELISA #&
H3MRBREFYRRMN 9.8%, R XL E RT-PCR
2RI 172, HILA ML E RT-PCR 15— RT-PCR
% ELISA ZE#& 1 TMV,.CMV 1 PVY F BA B &K R &

%2 % ERT-PCRE ELISA ¥} TMV.CMV #1 PVY #& T &9 b B 43 47

A6 W HiE ™V* cMV* PVY* THIC THP cHP T.CH P
o 48 2 6 9 38 3 26

ZEPCR  joumwm  36.4% 1.5% 4.5% 6.8% 28.8% 2.2% 19.7%
. o 48 2 6 9 38 3 26
W HLH— PCR o 36.4% 1.5% 4.5% 6.8% 28.8% 2.2% 19.7%
i 3 48 1 4 8 32 3 13

ELISA BHBE 36.4% 0.8% 3.3% 6.1% 24.2% 2.3% 9.8%

B o« B FRE— TMV.CMV l PVY B%; T: TMV; G: CMV; P: PVY

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

88

FEEEZER 20104£8H B 16% H4H

3 itig

MRELZERN T E RGN R, EEF,
W 5 508 E L BN TMV.CMV R PVY 1B & B Br
o MERE PRI RIS ) 0 S R R X O R B O
7 I8 TR FAR A0 M BDTIA RO ATIR . R sgsy
TH#IFH £ E RT-PCR [F] M 4HE EK TMV #1 CMV
REARER, TN T TMV,CMV F1 PVY B [F] 246 #l &
JLARE , R T 3R B AT IX 3 Rl 3 A0 R T 285 3R O R I A
WA, AR R ESL T £F RT-PCR [F] A& TMV,
CMV F1 PVY BRI ARRE .

BT o BT 8 5L ) £ B RT-PCR #& ¥l TMV, CMV
MPVY BB ARER, S WiRITE, 2% T GenBank
FEEFHK TMV.CMV ® PVY FTA 9, 84 ER
HFHIFE AR 5 BEFF, 1Skt Ms| Yk
KX 3 MR BRI AR MEE R, [F ot 2™
G [R] E B B R A B AT 5 B IR R, R L E 51 4 5 A
FHREFZHFTI Y. MBEFURNEFEELRER
PCR &M Z2 L R A 2 R R, B 06, AP
HA XS E PCR R KR FE# AT TRk, £ Wit
B REEE D IR KR EH KR 45C49C, T
ThHRRRIEY, SR FAEE EIRBRARER
ZFERE T ZE PCR EF MM TMV,.CMV #1 PVY 1
et BEHBRKAREEREES2.4C, EdhEkE
EH RT-PCR.Ji— PCR # ELISA W R FE LW, L&
RT-PCR #1#.— PCR £ & ] TMV.CMV 1 PVY H R
EEESTELSA,HA— PCRURBENNLTLE
PCR, ¥ HIRFER N TMV 22,52 — PCR W R B E R
ZE PCR REER 100 £, HEM 7] fE 2K W TMV 5]
WIS L, BE A S E PCR K H R G
AR, EAECBR R R, X7 132 MEEREE R
BRI R, % M — RT-PCR f1% & RT-PCR & I
SiRAME,TREHTHRETHERESERAENE
o

{E £ % RT-PCR Kl fA R A — PCR M AR R

FREENRA. BABERBD, RWBERF/UKK
BE, T HEES TMV.CMV A1 PVY KW, £ &
RT-PCR #: ll4& 2 ¥ 8 — PCR & ¥4 & F A9 3 IR R
BHHR 1R, AT 2/3 B, AR EE TR 0%
E, HIKZHE RT-PCR AR B HE— PCR WA R
BEAEEFNETHE, RRBABD T 2/3, 457,45
% AR YRS R R RN R #2 ELISA, ZE R B 5T
W1, %% RT-PCR /il f& R M # ELISA RAEE /K
TR PR R GUHE , AR T AR R R BE 5 R & ELISA
BERRER 10* B, FE,Z&E RT-PCR Bk R B
B ARS8 S S B 40 B F ok o (BB S ) IR B TR TE
MR FHEFHBRAER TS, RN T TMV B FE
(BREAXBTR). ZERT-PCR M ARBEEE K
B, T 5 RNA 2 BUf0 RT-PCR 3 B FEH RN
BAl R BT ERE , IREREERE=L
BEBUHETHH, B, ATREF LB MEE . RE
BRI B AR R T RIS RRGFEBRET,

ABFEET GenBank ' E L FF K TMV.CMV Al
PVY Fif MR 55 , 3 347 55 5 et , e B Ry fR <F
B R 38, BT F I T XX 3 %5 B kR B
BIB&JiE , BE ST T £ B RT-PCR R 24 M TMV, CMV F1
PVY R ARABK R, HE AWK HEE TMV.CMV HI
PVY 4595 3575 10 T0IM) T509R 0 B 16 38 446 B8 I o i ) 2
B,

% 3k
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