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Study on molecular diagnosis of cucumber bacterial wilt

WANG Nan'?  ZHANG Gai-hong'  WANG Wei’
(1. College of Food and Bioengineering Zhengzhou University of Light Industry Zhengzhou 450001 China;
2. College of Bioengineering State Key Laboratory of Bioreactor Engineering
East China University of Science and Technology Shanghai 200237 China)

Abstract: The pathogen was obtained by separating the cucumber bacterial wilt plant and by comparing
with the closely—related species 16Sr DNA sequence it was identified as Erwinia tracheiphila and specific
primers ET-P1/ETP2 was designed. A 794 bp cucumber bacterial wilt special band can be amplified by
optimizing the PCR amplification of ET-P1/ET-P2 primers with the detection sensitivity of 100 fg/uL and
can amplify the DNA of bacterial wilt cucumber and rhizosphere soil. The molecular diagnosis technology of
cucumber bacterial wilt.
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1.3 DNA
1.3.1 DNA
Luria-Bertani( LB) 37 C
1.5 mL 567 pL TE
( 10 mmol/L Tris-HCI 1 mmol/L. EDTA pH =
8.0) 30 pL 10% ( SDS)
37 C 1h 100 L 5 mol/L NaCl
80 pL ( CTAB) /NaCl
65 C 10 min /
/ 1 /

Acidovorax avenae
Agrobacterium tumefaciens
Agrobacterium. rhizogenes

Botrytis cinerea
B. cinerea
B. cinerea
Cladosporium cucumerinum
Colletotrichum orbiculare

Col. orbiculare

Col. lindemuthianum
Col. gloeosporioides
Col. sansevieriae
Corynespora cassticola
Curvularia lunata
Fusarium oxysporium
F. oxysporums
F. oxysporum

F. graminearu

[ R S S T TR VS B S I VS B OA ]

—

Fulvia fulva
Mycosphaerella meloni
Pseudomonas solanacearum
P. fluorescens
P. syringae pv. lachrymans
P. syringae pv. syringae
P. syringae pv. tomato
P. syringae pv. tagetis

Pythium aphanidermatum
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Ralstonia solanacearum
Sclerotinia sclerotiorum
S. sclerotiorum
S. sclerotiorum
Sphaerotheca fuliginea
Verticillium dahliae
V. dahliae
V. albo-atrum

Xanthomonas campestris

N DN = NN NN

1 0.1 3 mol/L NaAc( pH =5.2)
-20 C 1h
70%

12 000 r/min 5 min
100 pL TE

RNaseA

1.3.2 DNA

20 nL 0.5 mol/L NaOH

RNA

20 pg/mL
-20 C

H. Wang
mg
1.5 mL EP
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12 000 r/min 5 uL
495 L 0.1 mmol/L Tris-HCI( pH =8.0)

5 min

1 uL PCR
1.3.3 DNA
DNA
DNA.
1.4 16S rDNA PCR
16S rDNA 27F (5°-AGAGT-

TTGATCCTGGCTCAG-3") 1492R ( 5'-GGTTACCTT-

GTTACGACTT3") . PCR : 10 x PCR buffer

2.5 pL 2.5 mmol/L MgCl, 2 L 2.5 mmol/L dNTP
I pL 20 wmol/L 27F/1492R 0.25 pL

Tag 1.25U 194 C

3 min 94 C 1 min 72 C

2 min 30 5 pL

I ul.
1 min 55 C
72 °C

7 min.

UVvP

1.5 16S rDNA
2
DNAStar v7. 10
16S rDNA

EditSeq CLUST X 2.1
Bioedit
v7.00 16S rDNA
Genbank
DNAStarv7. 10
4.0 NJ

1.6

MegAlign PAUP

16S rDNA
DNA
Star ETP1/ETP2( ET-P1: 5-
AAGTCGAGCGGTAGCACAGGGTAG3" ET-P2: 5°-
ACACGCGTCAAGGGCACAAC3") .
1.6.1 ET-P1/ET-P2
ET-P1/ET-P2
60 °C
60 C ~72 C
PCR .
1.6.2 ET-P1/ET-P2 PCR
ET-P1/ET-P2 PCR
110 x PCR buffer 2.5 pL 2.5 mmol/L MgCl,

2 wL 2.5 mmol/L dNTP 2 wL 10 pmol/L

ET-P1/ETP2 0.5 pL 1 pL.
94 °C 5 min;, 94 C 1 min 60 C
1 min 72 C 1 min 30 72 C

7 min. 5 uL
uvp N
2
2.1 27F/1492R 16S
rDNA
16S rDNA 27F/1492R
3 DNA 1 500 bp
1
M: DL2000 Marker; 1: ; 2—3:
1%;4—5: 2% 6—7: 3"
> 000 hyy
L O%0 b
$00 bp
150 by
100 by
1 27F/1492R
2.2 16S rDNA
3
: 1" 2" 99. 6%
1 3" 99.8% 2" 3"
99.4% . DNAMan 3
GeneBank 16S rD-
NA BLAST 3
Erwinia tracheiphila ( Y13250
EU490598) 98% .
2.3 16S rDNA
3
16S rDNA (
2) 3 Erwinia tra—
cheiphila 95% .
2.4 ET-P1/ET-P2
60 ~72 C PCR
3 M: DL2000 Marker; 1—12

60 C 60.3 C 61.1 C 62.8 C 63.8 C 65.3 C
66.7 C 68.1 C 69.6 C 70.9 C 71.7 C 72 C.
3 60 ~62.8 C
64 C 69.6 C
63 C.
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Erwinia tracheiphifa (Y 13250)

Erwinia psidii (EUA490596)
E Erwinia tracheiphila (EU490598)
T Erwinia papavae(AY 1 31237)
Pectobacterivm carotovorum (DQTR5510)
a4 « | y ; ; ; Tr
0HY Pectobacterivm chrysanthemi (AF373174)

Enterohacter amnigenus INR 024642)

Enterobacter ashuriae (EU221358)

Erwinia aphidicola (AB273744)

Erwinia tofetana{ AF130805)

i
’_;:.I: Erwinia malfotivera (EUADIS92)

)y

Erwinia pricioliae ( AB242880)

ot e Erwinia amyiovora (AF1403348)

Erwrnra solt (EF540891)

Erwienra tasmanrensis (AM2920H0D)

Enterohacter aerogenes (FIRLLBTH)

Erwinia persterns (AMLBA09E)

Erwinsa hillingtae (AM1171806)

Erwinia rhapontici (AJ233417)

g_[: Enterobacteriavear bacterium (ABASUTT2)
R Erwinia persicina (NRO2Z6049)

2 16S rDNA (NJ )

2.5 ET-P1/ETP2 - (O TR 1 L O ol I (|

ET-P1/ET-P2 20009

4 S . 4 M:DI2000 00

Marker; 1—4: 1 5—6: g

; 7—S8: 1 9—10: 11—

12: 113 14
15

;16: 17 ) M 1234567891011 121314151617 18192021

. 18—19: :20—21: i

5 M: DL2000 Marker; 1—4: i

Nk ;6! V7 250 bys

' 8: ' 9: :10: 100 by

250 by

100 by

B3 3l4% ET-P1/ET-P2 ;2 F 46 8 PCR 64453 H

11 12 ? B4 74 ET-PL/ET-P2 2 & o 1 60 5
13: 14 ; 15: M I234567R91011 121314151617 181920212223 24
2 000 Fypy
1 16: 17 1 18: '

0 19: 1 20—21:

500 hys
122 123 24 250 bp
ET-P1/ET2 100 by

1 000 b
750 b

800 bp B5 74 ET-PI/ET-P2 )5 R 694 3 8

794 bp DNA 20
2.6 ET-P1/ET-P2
DNA
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5 025
DNA N 15
PCR 6 3 . DNA. 16S
M: DL2000 Marker; 1: 10 ng; 2: 1 ng; 3: 100 pg; 4: rDNA
10 pg; 5: 1 pg; 6:100 fg; 7: 10 fg; 8: 1 fg; 9: 100 ag. ( Erwinia tracheiphila)
ET-P1/ETP2 ET-P1/ETP2 794 bp
100 fg. Erwinia tracheiphila 100 fg/uL
2.7 1 Staub J E Peterson C E. Comparisons between bacterial
wilt resistant and susceptible gynoecious cucumber lines
. and F, progeny J . Hort Science 1986 21:1428.
1.3 2 '
J. 2002 18(2) :147.
3  Sasu M A Seidl-Adams I Wall K. Floral transmission of
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7 M: DL2000 Marker; 1: 20 ta pepo J . Environmental Entomology 2010 1(39) : 140.
)3 ;43! ; 4  Monstein H J Nikpour-Badr S Jonasson J. Rapid molecu—
6: ; 7—10: lar identification and subtyping of Helicobacter pylori by
i 11—16: pyrose—quencing of the 16S rDNA variable vl and v3 re—
Erwinia tracheiphila gions J . FEMS Microbiology Letters 2001 199( 1) : 103.
5 16S tDNA  PCR J.
2007 21(4) :206.
6
I 2007 40
Mo 2 ! 5 6 8 ) (11):2495.
2000 7 16S rDNA
g v J. 2007 33(3):65.
500 by 8 Lydon J Konga H Blackwooda C et al. The genetic char—
250 hp acterization of Pseudomonas syringae pv. tagetis based on
100 by the 16S —23S rDNA intergenic spacer regions J . Biolog—
ical Control 2005 32:356.
B 6 714 ET-PI/ET-P2 ¥ 3§ ¥ /A 9
B 76 5 W R AR A2 25 R J . 2008 39
o M 123456789 1011121314 1516 " (3):129. .
. 1996:94 -98.
500 bp 11 LaMontagne M G Michel Jr F C. Evaluation of extraction
350 by and purification methods for obtaining PCR-amplifiable
100 hyy DNA from compost for microbial community analysis J .
‘ Journal of Microbiological Methods 2002 49:255.
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