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1.2
ToRSV RNA1 4 primer 5.0

TR-F 5'-gacgaagttatcaatggcageg-3’
TR-R 5'-tcegtecaatcacgegaata-3’
5'DIG -catgcaagttaataggcatcgtctageatg-3'

1.3 PCR
100p:L 100mmol/L 5
TR-R 10mmol/L. EDC  100mmol/L pH 7.0  50°C 5h
100mmol/L Tris-HCl pH7.5 150mmol/L NaCl 0.1 % Tween-20 3 3
4°C
1.4 RNA
0.2~0.5g lg: 2mL RNA

Immol/LL EDTA 1% SDS 0.2% 2 / / 25:24
1 3 100 pL -20C
1.5 RNA

/ / 1 50 ~ 100pL.

70°C 5min 45°C 30min STE 20mmol/L Tris-Cl pH8.0 100 mmol/L NaCl 1 mmol/L
EDTA 2 RT-PCR

1.6 RT-PCR
10 x buffer 5p. 25mmol/L Mg®*  10mmol/L. dNTP 1L, 20pmol/L TR-F 1pL
20pmol/L TR-R 1l RNA 2l Fast Tag 2U M-MLV 200U RNAsin 40U 50uLL
2 48°C 30min 94°C 10min 94°C 30s 54°C30s 72°C 1min 35
72°C 8min
1.7
uL. 100V 1.5% 40min EB
0.2mol/L. NaOH 0.1% Tween — 20 3
3 100 50nmol/L Dig-probe 5 x SSC 0.1% Tween-20 0.5%
Blockling Reagent 50°C 20min 0.5xSSC 0.1% Tween-20 3
3 min 100pL Anti-Dig-AP 50°C 1h 100p.L 0.1%
PNPP 1 mol/L pH9.8 1mmol/L MgCl, 30min 405nm
0D 1.0 0.2
1.8
PMDI18-T

GenBank  ToRSV RNA1
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2
2.1 RT-PCR
6 RNA RT-
PCR 449bp 449bp
1
2.2 RNA
PTC-200 PCR
RNA STE RT-PCR bp M 1 2 3 4 5 6 7
40°C 45°C 50°C 55°C 60°C 2000—
2 Tm S
60C Tm 20C 500—
40°C ~ 60°C 250—
100 —
Tm
50°C 1 RT-PCR ToRSV
] Fig.1 ToRSV detection by RT-PCR
10 ~ 60min 1.New zealand spinach 2. Cherry 3.Grape
4.Tobacco 5.Apple 6.Peach 7.Negative.
2.3
PCR
1:1 4:1 8:1
16:1 0.4pmol/L
1:1 4:1 8:1
16:1
8:1
1.98 2
8:1 Fig.2 The effect of hybridization capture temperature
to PCR amplification
3 1
1
Table 1 ~ The hybridization signal with different concentration ratio between forward and reverse primer
Concentration ratio 1:1 4:1 8:1 16:1 Control
OD 5 1.52 1.72 1.98 1.58 0.16

Note The average value of three repeats.
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2
2.4 RT-PCR HC-RT-PCR-ELISA
10mg ToRSV RNA
RNA
PCR-
ELISA 10 000
10;g
1.08
RNA RT-PCR 3
1 000 10 000 Fig.3 The effect of the concentration ratio between
forward and reverse primer
40 The ratio between forward and reverse primer
HC-RT-PCR-ELISA RT-PCR of number 1 2 3 and 4 is 1:1 4:1 8:1 and
2 16:1 Respectively M.DNA marker.
2 HC-RT-PCR-ELISA
Table 2 The relative sensitivity of HC-RT-PCR-ELISA
Dilution times 1x 10 x 100 x 1000 x 10000 x Control
0D 5 1.98 1.96 1.82 1.59 1.24 0.16
Justification 1.82 1.80 1.66 1.43 1.08
Note The average value of three repeats.
2.5
HC-RT-PCR-ELISA
ToRSV
PCR 424
3567
4 HC-RT-PCR-ELISA
Fig.4 ToRSV detection by HC-RT-PCR-ELISA
3567 from imported grape
1.0 1. Positive 2 3 4 5 6 7.Six imported grapes
4 ToRSV 2 4 8. Negative M.DNA marker.
0.2
4 3
3
Table 3 The result of hybridization detection
No. 1 2 3 4 5 6 7 Negative  Control
OD s 2.04 0.30 1.89 0.23 2.16 1.99 1.92 0.21 0.19
Justification 1.85 0.11 1.70 0.04 1.97 1.80 1.73 0.02
Conclusion + - + . + + + -

Note The average value of three repeats.
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2.6
GenBank ToRSV RNA1
85% HC-RT-PCR-ELISA
3
ToRSV RT-PCR-ELISA
ToRSV
TMV CMV SgMV GMOs
PCR
PCR
PCR
RT-PCR
PCR 30 ~ 40
PCR
PCR
PCR
’ PCR
1 1996.
2 Tutile M Gotlebe R. Graft union history and distribution of tomato ringspot virus in infected melntosh malling merton 106 ap-
ple trees. Phytopathology 975 3 347 ~ 351.
3 1995.
4 Stace-Smith R. Tomato ringspot virus. CMI/AAB descriptions of plant virus . 1984 12 290.
5 Gonzague M Plin C  Bakkali-Kassimi L. et al. Development of an internal control for the detection of the African swine fever
virus by PCR. Molecular and Cellular Probes 2002 3 237 ~242.
6 . PCR  Dig-cRNA . 1995 4 29 ~31.
7 Marsh I Whittington R Millar D. Quality control and optimized procedure of hybridization capture-PCR for the identification
of Mycobacterium avium subsp. paratuberculosis in faeces. Molecular and Cellular Probes 2000 3 219 ~232.
8  Lydia L Dworkin M D Gibler B S. Therese real-time quantitative polymerase chain reaction diagnosis of infectious posterior

uveitis. laboratory sciences 2002 6 1534 ~ 1539.
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Development of a Hybridization Capture HC-RT-PCR-ELISA Method
for Reliable and Sensitive Detection of Tomato Ringspot Virus”

Zhao Wenjun' > An Derong’ Zhu Shuifang'” Huang Wensheng'  Chen Hongyun'
U Animal and Plant Quarantine Institute ~ State Administration of Entry-Exit Inspection
and Quarantine of China  Beijing 100029  China
2 Northwest Sci-Tech University of Agriculture & Forestry ~ Yangling 712100  China

Abstract Tomato ringspot virus is a very important quarantine virus on the Al list of China
which has not been reported from China yet. RT-PCR is a fast and sensitive method for ToRSV de-
tection but non-detectable and false positive result is often occurred . A novel hybridization capture
RT-PCR-ELISA was developed based on the above mentioned RT-PCR  The main contributions to
the development of the method are that a solid primer is successfully bound to PCR tube wall spe-
cially for aimed RNA capture in order to raise RNA purification and reduce time consumption. DIG
labeled probe hybridization with solid PCR product was performed as well as electrophoresis of liquid
product to reduce false positive result. The method was successfully used to detect the virus from the
imported grape.

Key words Tomato ringspot virus Plant quarantine Hybridization capture RT-PCR-ELISA
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