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Detection of Tobacco ringspot virus by RT-Realtime PCR

YANG Wei-dong ZHENG Yun CHEN Zhi-nan ZHANG Gui-ming WU Shao-jing

(Shenzhen Entry-exit Inspection and Quarantine Bureau of P. R. China,

Shenzhen 518001, Guangdong Province, China)

Abstract: Tobacco ringspot virus was dangerous quarantine pest defined by P. R. China. Some hosts in-
fected by the virus appeared masking symptom with lower virus concentration. Therefore, it is difficult for
the virus detection. In the study, according to coat protein gene sequence, a pair of primers and a MGB
probe were designed. The reaction condition was optimized. As a result, the detection method of TRSV

by RT-Realtime PCR was established. This detection method was 200 and 4 times more sensitive than

DAS-ELISA and RT-PCR respectively, and suitable to detect TRSV from different host plants.
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B R EEERIE AL RR ST Ol IE HAE RNA S 4147
RNA-1 il RNA2 B2 431 200 75 40 1 T BK
W36 RAAE 39 A EISK, R E A A6 Y
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H AT, FE P A i ELISA 4R 4 S 2 Hr
VAR A = il 1R O 2 0 B ik K I TRSV, - 2% I A
405 BRI IT % TRSV DAS-ELISA A & HI T H 4
B, B SRR AT AR IR = 030 DR ) A i Ak

FEATE | [ S5 W R A RS R IR BT H (20021K113)

GORL, BRI TRSV BYPTAAR  il  Sesi J2 A AG D aX4R
4. ForillRH 4 4l B2 1% 2 B A 1000ng/mL, 95 T
TR RE 1000 fi5J5 AT Al PGS X R SRR T A
BRI A AN [R)A R A T A I A R A7 RO
S5 A K G 28 W A AR ) Rk 2 A 45
Al , HE ST T HL AR AE IR O 0 A M vk A TRSV
PEAEW, K I ) RABE A 10 ng/ml,

HRAE TRSV RNA-2 4143 L AKSE 8 L 7 91 1%
519, LU TRSV 1143430 A0 5L RNA B4R, >R
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ELISA J7 ¥ A Kig B @ fL 5 4B %0 R 4
TRSV #h5e i FIEER T 51514 PL P2, 73 51 H
TR I fEE R KB R 4B RNA Al , 984T RT-PCR

TEFTRIA 7R, 55,1963 4R4  WF5E b, EE N SEAE Y RGP TAF  email : wdy@ szeiq. gov. cn, Tel: 0755 — 82111100

s H 11.2006 -07 - 13



158 PN/ S A= 34 %

R, R AL AL P38 T 600 bp B9 H B9 A B2,
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1 #R57FE
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BEUR < 0 B PR B B | T S AE M B (Arabis
mosaic virus, AMV ) | & Jill BN B9 5% ( Tomato ringspot
virus , ToMV ) . 75 il 22 35 9% B ( Tomato black ring vi-
rus, TBRV) ; 87|25 3 . AN AH Nicotiana tabacum cv.
White Burly . “Pinto” 3¢ 5. Phaseolus vulgaris cv. Pin-
to JHL K Vigna sesquipedalis . ¥ JI\ Cucumis sativus ;
FIA E . AN EA Tetragonia expensa | B4 2L
Chenopodium quinoa , KX Glycine max, VL I35/
Pl g A P B 22 IS B Sh AR A eI it . 4
fiw St L9 PCR {0 ABIPRISM 7700 PCR
P HAL, ABT 23 W] 5 S22 PCR BT HTIEGHIA A ABI
NI
1.2 mEEMERSHRENG &

HUZE 121 °CZEVKH 30 min 15 77 R AT
W AR S 3 B SR A R
Bk R EE T4 B

PRIBUR R 1R S LR 20200, 1, AT
W 1 mL, ZIEEE O S SO R AL SR
1.3 f5H 1 DAS-ELISA # U X E ¥ % E 2 RNA
ik

PRI FEAR AL 09 FU AR 2040 100 mg, >R H]
Agdia 23 7] 1Y) DAS-ELISA #5035 & , H AR [
H#L DAS-ELISA J5ik .

RHINER BBI 23 ml A7 A RNA fli 238
g AhdE RNA, Bl &R RLT . RW RPE ¥
PRI O. 1.g % TRSV 1= Y9 A , AR A 8 7
BIAR A 450 wL RLT 0, #e A8 2 1. 5 mL 5.0
TR BEAY 18 4R 2T, 50°C /KA 2 min, JLA 60
wL S, FEAMR AT 155,10000 g #5200 10 min, /N0
1 W) 300 pL, Sl A 0.5 fi5 oK £ B, R A 1
5], 5 7 = RNA S S AE b FRR AR TR B A
10000 g 5.0 1 min, FUEV , W A3 2 BT ik 1] [] — i 4R

I AE A 500 WL RW %, 10 000 g 250> 1
min, 7P, fIIA 500 wL RPE ¥, 10000 g &5.0> 1
min, FUER, HE B0 1 IR, BHEBEE -1 1.5
mL JC RNA i (9 8508 A 50 pl J& RNA i
ddH,0 ZEHEPE P, 50°CHFE 2 min, 10000 g &0 1
min, fil % RNA, & F -70°C vKF 4 H .
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A3t DNASTAR BRA4EXT Lo B , 2 AR 5E 2R
R ORSFPE R FEAS R o B Tl AR fe /N i
Wit TRSV SERT 2 LKL 51 4 ) Taq Man-MGB
Bt BIAERE i IR A H ARG R A A A
W, HFESUR . EiF514) Trsv-FP 5'-GGGGTGCT-
TACTGGCAAGG-3"; & i 51 ¥ Trsv-RP 5’'-GCAC-
CAGCGTAAGAACCCAA-3"; Taqg Man-MGB #4l Trsv-
FAM 5'-FTGATTTGCGGCGTACTGP, 43 % X} I T
RNA-2 414310 1323 ~1 341 ,1394 ~1 413 1357 ~1 371
bp B, 937K/ 91 bp,

RT-Realtime PCR W AR R K WL Y . — 27k
ST PCR 28 5 wL, RNase #1415 0. 25 pL,
TUES1 ¥ (20 pmol/L) 0. 5 pL, Taqg Man % (10
pmol/L)0.2 pL, 50°C 30 min,95°C 10 min,95°C 15
s,60°C 305,30 MEH,
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AN[E)ZF FE T TRSV (4G . K TRSV 2 Fh 7 8%
JR RS KILG M E M 7 KGR RT-Real-
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25 AL 22w A B A DU AR EE AR E AR . R
Al RT-Realtime PCR £ | 53 ] # TRSV, ToRSV .
TBRV Fl AMV R YL 25 3, LB X TRSV A5 I i
RS
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DAS-ELISA #7714 09 2 8 . FR B sk G
TRSV 8 B4R F- 0. 1 g, Jo6 254 42 22 vhiik 1
mL, Z0FE 1 x10* g B0 10 min, b5 W HD Ry ok
F1x10° wg MEHZY/ mL A9 SRR, P 25
TR S RO b AR B R B TR B MR R Ak 1
x10* 1 x10° 1 x 10> 1 10 pg M4 4/ mL B9
FHAE W, I 5 B P X B FH P 5% L A W 3 A iR
100 wL HLEEHH T DAS-ELISA R 8K



21 MR % MBI B 2 RT-Realtime PCR A1 7 vk 159

RT-Realtime PCR A Jy 32 4 R A . FREX 0. 1
g B AL ZY, He 1. 6 ikl RNA VAT 50 pL
ddH,0 1, SRR F M 5 x10° .5 x 10* .5
x 107 .5 x 10° 1 50 pg M- 204U 2 RNA 3k
B FFiE B BH X

2 BEREHMH
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XTIEGY TRSV J5 B9 FH AR K5 8 AR B G
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(Ct=20.93) KILEH(Ct=22.80) #JN(Ct=
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Fig. 1 Detecting result of Tobacco ringspot virus by RT-Realtime PCR
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Fig. 2 Specificity of detection for Tobacco ringspot virus by RT-Realtime PCR
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2.3.1 DAS-ELISA #: il 7 ik 9 A5

3 A% R BE Y e B LB VR 100 pL, R H
DAS-ELISA Jriksefr i, Ho WRE A RZH 1
x10° 1 x10*, 1 x10° |1 x 10 g M2 21 F pH 4 XF
WEAORE SR AT BH 1 S B (0D, > 0. 012) , 1117 10 pg
2021/ mL FRE b A1 B A X B (0D, = 0. 006) (32
1) B4 S R B, 260 DAS-ELISA 63 J7 92 1) 72 4
JEHN 10 pg MHEHZ,
2.3.2 RT-Realtime PCR #m| 7 ik 69 Z # B

K H RT-Realtime PCR 7735, XA 24 F M 5 x

10° .5 x 10* .5 x 10 .5 x 10> F1 50 pg M 2H 21l 42
Y RNA SEA TSI, Horp 5 < 10° (Gt =21.12) .5
x10*(Ct fl =22.88) \5 x 10° (Ct {& =26.01) F1 500
pg( Ct {H =27.56) it 20 ZUKG I 235 5 2 BHPE SO0, T
50 pg W 2H ZURM PP T HEE ) A0 2 5 22 B I 7,
W] RT-Realtime PCR 46l 77 ¥ i) 7 403 2 500 pg B
HE(K3),

3 it

DAS-ELISA RN 1 x10° pg M4/ mL,
RT-PCR A6 7 25 1 AU 7 2 x 10° pg MF£AZ
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Table 1 Sensitivity of DAS-ELISA

i H B B Crud viral extraction solution (leaf tissue /ml.) BF %) 1A B %o HE

Item 1x10° pg 1 x10* ug 1x10° ug 1 x10° g 10 pg Negative control Positive control

0D, 1.321 0.523 0.096 0.052 0.009 0.006 1.436
eSS + + + + - - +

Reaction type

W+ BN, - B3RV, Note: + positive, — negative.

04 -
@ —e— 5x10° pg leaf tissue
= 4 .
g = g} 03 - _—0—._ SXIO; pg Ieﬂfht%ssue
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Fig. 3 Sensitivity of the RT-Realtime PCR method

Il RT-Realtime PCR J7 7 kil TRSV (9 2 B
500 pg M2H4, Bl RT-Realtime PCR K&l 777 B9 2R £
JE & RT-PCR A9 4 %, /& DAS-ELISA J5 k) 200 1%,
7319k ,RT-Realtime PCR J5 % BA R A7 A F20E M A
S EZREL G R R —%%, T RT-
Realtime PCR Y 3X 65 5, 1% J5 ¥ AF % 16 & 4 I
TRSV 48k #E vk BRI A 125529 .

AN ) 2 32 H (R PR BRI B 3 ARSI 4 2R 1 4
SN 4% AF R B i 1 S K, RT-Realtime PCR
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FI S, W T 7 3 R S e v B =2 ) A R G
KRS TFEBR N BT Z W&, fEdt
SRR E AP AR, AT DU e T s v B A = 1
RIEFEIEFDUN AR, TR TAET R
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B TR 59 58 58 BRI, HAT 20 FHANMEL,
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