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PCR
1 2% 2 1 1
! 410128
2 100029
PCR
PSRGF/PSRGR 152bpDNA
Baiprobe  Tiaoprobe 13 1 PCR
30. 6fg/pl. DNA 10’ CFU/mL 1
PCR 100 10° CFU/mL
2h PCR
DNA PCR
0.3g 10g
PCR
HA32.1 A 0001-6209 2003 05-0626-09
1884
10% ~ 30% 50%
5% ~ 10%
20%
Xanthomonas oryzae pv. oryzae
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PCR -4

PCR PCR
PCR

5~17

Clavibacter sepedonicus *  Ralstonia so-

lanacearum °  Agrobacterium strains ' Xylella . fastidiosa "' Acidovorax avenae "
PCR TagMan PCR
" PCR PCR
PCR "
PCR
PCR
14
PCR

1

1.1
1.1.1 Xanthomonas oryzae pv. oryzae Xan-
thomonas oryzae pv. oryzicola Xanthomonas campestris pv. campestris
Xanthomonas axonopodis pv. ciirt Pseudomonas syringae pv. syringae
Burkholderia solancearum Erwinia carotovora pv. carotovo-
ra Pantoea stewartii subsp. stewartii Agrobacterium tu-
mefaciens Clavibacter michiganensis subsp . sepedonians
Clavibacter michiganensis subsp. insidiosus Curtobacterium flaccumfaciens
pv. flaccumfaciens Paulownia witches’ -broom
phytoplasma DNA Gen-
Bank AY192577 Liberobacter asiaticum DNA
GenBank
AY192576
1.1.2 2002 8
2002 8
2002 10
1.1.3 PTC200 PCR JM Research ABIPRISM 7700 PE
ALPHA 5500 Alpha Innotech Beckman Beckman
Biofuge 28 RS Beckman
TagDNA DNA- UNG dNTP PCR 2.5 mol/L. MeCl,
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Promega pMDI18-T
1.2 PCR DNA
15 DNA CTAB DNA '
0.01% Tween 20 4°C v 16000r/min 4°C
20min 10pL 1pL PCR
1.3
PSRGF  5-GAATATCAGCATCGGCAACAG-3’ PSRGR  5’-TACCGGAGCT-
GCGCGTT-3’ GenBank Putative sid-
erophore receptor gene cds PCR 152bp
Primer 5.0
Baiprobe 5'-CATCGCCTGCTCGGCTACCAGC-3"  Tiaoprobe 5'-
CATCGCCTGCTTGGCTATCAGCC-3' 8
5 6'-Carboxyfluorescein FAM 3’ Tetramethycarbo-
xyrhodamine TAMRA
1.4 PCR
10 x PCR 2.5pL 25mmol/L MgClL, 5S¢l 10mmol/L dATP dUTP dGTP
dCTP  0.5pL 20pmol/L 0.5 20pmol/L Ipl. 1U/pL UNG  0.15pL SU/pL
Taq DNA 0.5pL DNA 1pL 25uL
ABIPRISM7700 96 Sequence Detection 1.71
PCR 50°C 2min 95°C 10min 40 94°C 15S 68°C
1min PCR 1h 56min
A Rn n
1.5 PCR
DNA PSRGF/PSRGR PCR
152bp  PCR pMD18-T DH5«a
DNA
2
2.1 Baiprobe Tiaoprobe
Baiprobe = Tiaoprobe 13 1 PCR
Baiprobe Tiaoprobe
14 Baiprobe  Tiaoprobe
PSRGF/PSRGR PCR
1 152bp X.oryzae pv. oryazae X. oryzae pv. oryzicola X . campeatris pv.

campestris X . axonopodis pv. ciiri 4

Baiprobe

~_Tiaonrohe )
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PCR
M1 234 5678 9101112131415

bp

1 PCR

Fig.1 Agarose gel electrophoretic of real time fluorescent PCR products

1. X. oryzae pv.oryzae 2. X. oryzae pv.oryzicola 3. X. campestris pv. campestris 4. X. axonopodis pv. citri

5. P. syringae pv.syringae 6. B. solancearum 7. E. carotovora pv. carotovora 8. P. stewartii subsp. stewartii

9. A. tumefaciens 10. C. michiganessis subsp. sepedonians 11. C. michiganensis subsp. insidiosus

12. C. stewartii pv.flaccumfaciens 13. Paulownia witches' -broom phytoplasma 14. L. asiaticum 15. CK M. DNA Marker.

2.2 PCR
152bp GenBank
100%
2.3 PCR
DNA 306ng/pl. Beckman
30.6ng/pL. 3.06ng/pl. 306pg/pl. 30.6pg/pl. 3.06pg/pl. 306fg/pl. 30.6fg/pl.  3.06fg/pL
PSRGF/PSRGR  Baiprobe
PCR 30.6fg/pl. 2
PCR
3.06ng/ul. A Rn 3
3.06pg/pL PCR
PCR 100 Bak "
oryzae pv. oryzae P . fluorescens 7.4 x 10°kb
PCR 30.6fg/ul. DNA 1
6000 bp M 1 2 3 4 5 6 7 8 9 10

——306ng/ul.  —=—30.6ng/puL
5000 F i3 06ng/pL  —%—306pg/nL

—#—-30.6pg/ul.  —e—3.06pg/pL
4000} —+—306fg/pL ——30.6fg/pL
——3.06fg/pL

2000—

500—

o 3000f 250—
= 100—
2000
1000 3 PCR
O M OO e .
5 10 15 20 25 30 35 40
PCR cycles Fig.3 Sensitivity of agarose gel electrophoretic
of real time fluorescent PCR products
2 PCR 1.306ng/pl. 2.30.6ng/pl. 3.3.06ng/pL. 4.306pg/ 2L
Fig.2  Sensitivity of real time fluorescent PCR method 5.30.6pg/pL. 6.3.06pg/ul. 7.306fg/uL. 8.30.6fg/L

9.3.06fg/pl. 10.CK  M.DNA Marker.
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10° CFU/ml. Beckman

10 8 10pLL LB 28°C 72h
10’ CFU/mL 2 10" CFU/mL
31 10° CFU/mL 199 10° CFU/mL
4
Sul. PCR 5
103CFU/mL. SpL 1
PCR
1
A Rn PCR A Rn A Rn 300
3001

—+—10°CFU/mL.  —a— 10°CFU/mL
550 b 107 CFU/MmL =% 10°CFU/mL

—%—10°CFU/mL —&— 10" CFU/mL
200 ——10°CFU/ML  —=—10°CFU/mL

e 10! CFU/ML

g 150 Couble distillation water.
100
50 F
0 % 3 SRR T s
5 10 15 20 25 30 35 40
PCR cycles
4
5
Fig.4 Pure cultured of X . oryzae oryzae at
PCR

different diluted concentration

Fig.5 Real time fluorescent PCR assay of
1. 10°CFU/mL 2. 10*CFU/mL

3. 10°CFU/mL 4. 10°CFU/mL.

X . oryzae oryzae * s suspension of pure culture

at the different diluted concentration

2.4 PCR

10° CFU/mL 10 2mL
20 4°C SpL PCR

10°CFU/mL DNA

100

2.5 PCR
Baiprobe  Tiaoprobe
DNA PCR Baiprobe
Tiaoprobe

2.6 PCR

PCR 1 50g
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5¢
10g
1 PCR
Table 1  Naturally infected rice seeds detected by real tine fluorescent PCR
Seedls Weight/s Volume/mL Templtes Baiprobe Taiprobe
0.01 % Tween 20 detection detection
Healthy 250 375 Direction - -
After centrifugence - -
50 75 Direction - -
After centrifugence - -
10 15 Direction - -
After centrifugence - -
5 7.5 Direction - -
After centrifugence - -
Infected by 250 375 Direction + -
X . oryzae pv. oryzae After centrifugence + -
50 75 Direction + -
After centrifugence + -
10 15 Direction - -
After centrifugence + -
5 7.5 Direction - -
After centrifugence + -
Infected by 250 375 Direction - +
X . oryzae pv. oryzicola After centrifugence - +
50 75 Direction - +
After centrifugence - +
10 15 Direction - -
After centrifugence - +
5 7.5 Direction - -
After centrifugence - +
+ Positive — Negative * Varieties.
3
16S rRNA 16S rDNA 23S
rRNA 23S tDNA  16S ~ 23S tRNA IS1113

16S rDNA 16S-23S rRNA 1S1113
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PCR
PCR
DNA
PCR PCR 2h
PCR
10°CFU/mL 251
30.6fg/pl. DNA 10° CFU/mL
Weller ° TagMan 7700 R . Solanacearum
PCR 100CFU/mL 10°-10° CFU/mL
Weller 10
10° CFU/mL ml.
10° 10g

1 Cottyn B Bautista A T Nelson R J et al . Polymerase chain reaction amplification of DNA from bacterial pathogens of rice us-
ing specific oligonucleotide primers. Int Rice Notes 1994 19 30 ~ 32.

2 Gnanamanickam S S Sakthivel N Nelson R J et al. Evaluation of Culture Media and Molecular Probes for Detection of Xan-
thomonas oryzae pv. oryzae in Rice. In Verma J P Varma A KUMAR D.ed. Detection of Plant Pathogens and Their Manage-
ment. New Delhi Angkor Publishers 1995. 336 ~ 349.

3 George M L C Cruz W T Nelson R J. DNA fingerprinting of Xanthomonas oryzae pv. oryzae by ligation-mediated polymerase
chain reaction. Int Rice Res Notes 1994 19 29 ~ 30.

4 Sakthivel N Mortensen C N Mathor S B. Detection of Xanthomonas oryzae pv. oryzae in artificially inoculated and naturally
infected rice seeds and plants by molecular techniques. Appl Microbiol Biotechnol 2001 56 435 ~442.

5 Makino S L Cheun H L. Watara M et al. Detection of anthrax spores from the air by real-time PCR. Leit Appl Microbiol
2001 33 237 ~240.

6 . . 2000 23 2 71 ~73.
7 . TagMan L 2001 31 3 73 ~79
© RERIFRME DM RFATIBSHEES http://journals. im. ac. cn



5 PCR 633

8  Schaad N W Berthier-Schaad Y. Sechler A. Detection of Clavibacter michiganensis subsp. sepedonicus in potato tubers by
BIO-PCR and automated real-time fluorescence detection system. Plant Dis 1999 83 1095 ~ 1100.

9 Weller S A Elphinstone J G Smith N. Detection of Ralstonia solanacearum from potato tissue by post enriched TagMan™
PCR Bull OEPP Organ Eur Mediterr Prot Plant 2000 33 381 ~383.

10 Weller SA Stead D E. Detecyon of root mat associated Agrobacterium strains from plant material and other sample types by
post-enrichment TaqgMan PCR. J Appl Microbiol 2002 92 118 ~ 126.

11 Schaad N W Opgenorth D Gansh P. Real-time PCR for one-hour on-site diagnosis of Pierce’ s disease of grape in early season
asymptomatic vines. Phytopathology 2002 92 721 ~ 728.

12 Schaad N W Song W Y. Hatziloukas E. PCR primers for detection of plant pathogenic species and subspecies of Acidovorax.
United States Patent 2000 6 146 ~ 834.

13 . TagMan PCR . 2002 32

4 361 ~367.

14 Schaad N W Frederick R D. Real-time PCR and its application for rapid plant disease diagnostics. Can J Plant Pathol
2002 24 250 ~ 258.

15 F R RE
1998.78 ~79.

16  Gachet E Martin G G. Detection of genetically modified organism GMO by PCR a brief review of methodologies available.
Trends in Food Science and Technology 1999 9 380 ~ 388.

17 Schaad N'W Cheong S'S Tamaki S et al. A combined biological and enzymatic amplification technique to detect Pseudomonas
syringae pv. phaseolicola in bean seed extracts. Phytopathology 1995 85 243 ~248.

18 . . 03105358.0.

.2003 2 26 .

19 Bak A L Christiansen C Stenderup N. Bacterial genome sizes determined by DNA denaturation studies. J Gen Microbiol

1970 64 337 ~ 380.

Detection and Identification of Xanthomonas oryzae pv.oryzae and Xanthomonas

oryzae pv.oryZicola by Real-time Fluorescent PCR

Liao Xiaolan' Zhu Shuifang®”  Zhao Wenjun’ Luo Kuan' Qi Yanxiang'
! College of Plant Protection Hunan Agriculture University Changsha 410128 China

2 Animal and Plant Quarantine Institute  Beijing 100029 China

Abstract A novel and sensitive real time PCR was developed to detection Xanthomonas oryzae pv.
oryzae and Xanthomonas oryzae pv. oryzicola which cause the bacteria leaf blight BLB and leaf
streak respectively Universal and specific TagMan probes which were designed based on the se-
quence of Putative siderophore receptor gene cds were used to detect 13 bacteria and one phyto-
plasmas only in X. oryzae pv. oryzae and X . oryzae pv. oryzicola {fluorescent signal can be col-
lected with their specific probes respectively. The level of detection of the probe was 30.6fg plas-
mid roughly equaling to one cell and 100 times sensitive than PCR gel electrophoresis detection.

X . oryzae pv. oryzae and X . oryzae pv oryzicola were detected from seed washes and DNA extract-
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ed from the seed washes of naturally infected seeds and infected leaves as small as 10g naturally in-
fected seeds or 0.3g leaf. This method is little time consumption only 2h and without contamina-
tion from PCR product.

Key words Xanthomonas oryzae pv. oryzae Xanthomonas oryzae pv. oryzicola Real time PCR

Detection Identification
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