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*
1,2 1,2 1,2 1,2 3 1,2
(1. 361021; 2. 361021,
3. 315100)
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(Vibrio parahaemolyticus)
tlh ,
CPA- ,
58 cfu/mL, 5.2 cfu/g, PCR
10
R155.5; TS201.3 doi: 10.11693/hyhz20160200036
(Vibrio parahaemolyticus)
1950
( , 1951) PCR PCR PCR
(Su et al, 2007) DNA (Parida et

(Chiou et al, 2000; McLaughlin et al, 2005;
Hara-Kudo et al, 2012; Nelapati et al, 2012; Newton et
al, 2012)
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( , 2013)
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2013; Xu et al, 2014) S R
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al, 2005; Ward et al, 2006; Bisha et al, 2012; Ceccarelli
et al, 2013) ,

2014)
(Prompamorn et al,
2011; Xu et al, 2012),
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60min, PCR ,
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(Cross priming 1.2
amplification, CPA) 1.2.1 DNA CTAB/NaCl
, CTAB/NaCl:
, 1 mL, CTAB/NaCl
(Fang et al, 2009; Xu et al, 2012; Yang et al, 2014) (Sambrook ef al, 2001)
CPA , I mL 1.5 mL , 12000 g
, 3 min, ,
(Zhao et al, 2010) 100 pL
CPA 100°C 10 min, 13000 g
tlh , 2.5 min, ,—20°C
(Yamazaki et al, 2008; Gutierrez West et al, 1.2.2
2013; He et al, 2014) tlh , VPOF/VPOR
, CPA- PCR , PCR
, VPOF 0.8umol/L VPOR 0.8umol/L 10xPCR Buffer
2.5uL dNTPs 2.0uL rTaq 0.3uL, 25ul
1 : 94°C 5min; 94°C 30s  59°C 30s 72°C 30s;
1.1 72°C 5min  PCR 1% ,
1.1.1 Bst DNA , PCR
10xThermopol New England Bio Labs ;
MgSO, dNTPs 10xPCR Buffer 10xloading Buffer pMD19-T ,
rTaqg DNA 100bp DNA Ladder Marker TaKaRa TOP10,
; Sigma ;
FTA Filter FTA PCR
Whatman ,
1.2.3 CPA
1.1.2 CPA 20uL
tlh (GenBank: JX262976.1) ( 2 63°C 60min,
, Primer 5.0 CPA
( ,
Fitc  Biotin ) CPA ,

1

#1 CPA SRR FTI
Tab.1 CPA primers and the sequences of probes

(5'—=3)
VPOF CAGAAGCACTGATTCGTTTG
VPOR CGGTGAGTTGCTGTTGTTGG
VPIF TGAGCGGTTGATGTCCAAACAATCGTGCGAA
AGTGCTTGAGATG
VPIR TCGTGCGAAAGTGCTTGAGATGTGAGCGGTT
GATGTCCAAACAA

VPDF Fitc-CAAAGCGCAAGGTTACAACATCA
VPDR Biotin-GAACAAGGCGTGAGTATCAAACAAC

, MgSO, dNTPs
bst DNA

Mg** 1.0 1.5 2.0 2.5
30 3.5 4.0 4.5 5.0mmol/L9 ; ANTPs
0.1 02 03 04 05 0.6 0.7
0.8mmol/L 8 ; 0 02
04 06 08 1.0 1.2 1.4mol/L8 ; Bst
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%*2 CPABRARMIKR 3 ,
Tab.2 Common reaction system of CPA
(L) 10" ’
VPOF 20 pmol/L 0.1
VPOR 20 pmol/L 0.1 ’ PCR CPA ’
VPIF 20 pmol/L 0.6 ’
VPIR 20 pmol/L 0.6 CPA ,
VPDF 20 pmol/L 0.3 VPOF : TGCGAA
VPDR 20 umol/L 0.3 AGTGCTTGAGAT, VPOR: GATGAGCGG
5 mol/L 2 TTGATGTCC PCR VPOF:
MgSO,4 25 mmol/L 0.8 TGCGAAAGTGCTTGAGAT, VPOR:
dNTPs 2.5mmol/L 32 GATGAGCGGTTGATGTCC : 94°C 5min;
Bst DNA Polymerase 8 UL ! 94°C 1min, 49°C 30 s, 72°C 45 s, 30 . 72°C
ThermoPol buffer 10x 2 .
Template — 1 smin
0 B . 1.2.7 CPA
— 20
DNA polymerase 0 1.6 32 48 64 8.0
9.6 U7 57 59 61
63 65 67°C6 5 : 25¢ 225mL APW |
) , 0 90s
15 30 45 60 75 90 min, R R FTA
2% , CPA
1.2.4 CPA- CPA DNA 10mL 500xg 10min,
s 8—10uL , 14000%g
100puL , 1530 min  10min, 500pL , 0.25
R 2min, 17000xg
, , 10min S 20pL )
2.00mm FTA s 56°C 5
, FTA R 10% SDS 200uL 10min,
FTA 2 TE
, 2, 56°C CPA
1.2.5 CPA (Lampel et al, 2004)
CTAB/NaCl )
CPA 2.1 tlh
, 2%
VPOF/VPOR
1.2.6 CPA PCR DNA , )
1 mL )
LB 407 bp, (D,

tlh ,
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dNTPs, dNTPs
3 , ANTPs 0.1—0.8mmol/L
—23130
e , dNTPs
2000 —2322 0.4mmol/L , ,
500
250 M123 456 78 9
bp
1 PMDI19-T-tlh 1500 —|
Fig.1 Agarose gel electrophoresis of pMD19-T-t/h recombinant ==
plasmid -
M;: DL2000 DNA Ladder marker; 1: PCR ;28 500 — : = =
PCR ; 3: PMDI19T-tlh ; My: A-Hind 111 digest DNA -
Marker 100—
2.2 CPA
CPA ,  Mg* dNTPs 3 dNTPs
Fig.3 Results of the optimal concentration of dNTPs
Bst DNA polymerase M: 100 bp DNA ladder marker; 1: 0.1mmol/L; 2: 0.2mmol/L; 3:
0.3mmol/L; 4: 0.4mmol/L; 5: 0.5mmol/L; 6: 0.6mmol/L; 7:
’ 0.7mmol/L; 8: 0.8mmol/L; 9: 0.9mmol/L
Mg**  Bst DNA polymerase , DNA ’
, CPA
Mg** Bst DNA polymerase ,
, CPA , 4 s 0.2—1.6mol/L
Mg2+ s
> Mg2+ > 2 ’
Mg** 1.0mmol/L 0.8mol/L )
; Mg2+ 1.5mmol/L 0.8mol/L
; Mg2+ 4.0mmol/L ;
- M1 2 345 6 738
Mg 4.5mmol/L
Mg** 4.0mmol/L
bp
1500
500
100 4
Fig.4 Results of the optimal concentration of betaine

2 Mg2+
Fig.2 Results of the optimal concentration of Mg>*
M: 100 bp DNA ladder marker; 1: 1.0mmol/L; 2: 1.5mmol/L; 3:
2.0mmol/L; 4: 2.5mmol/L; 5: 3.0mmol/L; 6: 3.5mmol/L; 7:
4.0mmol/L; 8: 4.5mmol/L

M g2+

M: 100 bp DNA ladder marker; 1: 0.2 mol/L; 2: 0.4 mol/L; 3: 0.6
mol/L; 4: 0.8 mol/L; 5: 1.0 mol/L; 6: 1.2 mol/L; 7: 1.4 mol/L; 8: 1.6

mol/L
Bst DNA polymerase CPA
) CPA
Bst DNA polymerase
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5 s Bst DNA 15 min 30 min CPA
polymerase 32U 45 min,
) Bst DNA polymerase s 60 min ,
Bst DNA polymerase 80U 60 min , CPA
9.6 U , , 60 min
s Bst DNA polymerase Mo
8.0U

5 Bst DNA polymerase

Fig.5 Results of the optimal concentration of Bst DNA
polymerase

M: 100 bp DNA ladder marker; 1: 0 U; 2: 1.6 U; 3: 3.2 U; 4: 4.8 U; 5:

6.4U;6:8.0U;7:9.6U

CPA
: 57 59 61 63 65 67°C
CPA 6 57°C
, CPA , 59°C
61°C
, 63°C
, 63°C ,
CPA 63°C

Fig.6  Results of the optimal reaction temperature

M: 100 bp DNA ladder marker; 1: 55°C; 2: 57°C; 3: 59°C; 4: 61°C; 5:

63°C; 6: 65°C; 7: 67°C

15 30 45 60 75 90 min
CPA , 7

7

Fig.7 Results of the optimal reaction time
M: 100 bp DNA ladder marker; 1: 15 min; 2: 30 min; 3: 45 min; 4: 60
min; 5: 75 min; 6: 90 min

2.3 CPA
, ( )
CPA ,
8 ,
DNA CPA
CPA
2.4 CPA PCR
CPA PCR
, ( )
5.8x10° 5.8x10° 5.8x10* 5.8x10°
5.8x10> 5.8x10' 5.8 cfu/mL, CPA PCR
CPA
9 , ,
5.8 cfu/mL
(  9a) CPA ,

5.8x10' cfu/mL

B
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M 1 2 34 5 6 738 1 2 3 4 5 6 7 8
bp e -
1500 —
500 —
100 —
8 CPA
Fig.8 The results of CPA specificity tests
a. CPA- ; b. CPA-
M: 100 bp DNA ladder marker; 1: ;28 ;3 ;4 ) 5: ; 6: 3 7 ;8
CPA- , 5.8x%
, 5.8x10' cfu/mL 10%cfu/mL ( 9¢)
, ( PCR 5.8x
9b) PCR , 10°cfu/mL,  CPA , CPA
5.8x10° cfu/mL PCR 10

M1 2 3456 7 1 2 3 4 5 6 7 M1 23 45 6 7

9 CPA PCR

Fig.9 Detection limit of CPA and PCR for V. parahaemolyticus in pure cultures
a. CPA- ; b. CPA- ;C. PCR
M: 100 bp DNA ladder marker; 1: 5.8 x10° cfu/mL; 2: 5.8 x10°cfu/mL; 3: 5.8 x10%*cfu/mL; 4: 5.8 x10° cfu/mL; 5: 5.8 x10° cfu/mL; 6: 5.8 x10'
cfu/mL; 7: 5.8 cfu/mL

2.5 CPA

1.2.7 FTA
, CPA

, 1.3x10%cfu/

25g (5.2 cfu/g)( 10) 10 CPA

3

Fig.10 Detection limit of CPA-nucleic acid strip for V.
thh parahaemolyticus in contaminated oysters samples
1: 1.3 x10° cfu/25g; 2: 1.3 x10* cfu/25g; 3: 1.3 x10° cfu/25g; 4: 1.3
, x10% cfu/25g (5.2 cfu/g); 5: 1.3 x10' cfu/25g
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, tlh
tdh | trh ,
tdh  trh thh , ,
, tih
(Horisaka
et al, 2004; Yang et al, 2014)

CPA )
(Huang et al, 2014; Ou et al, 2014)
CPA Mg®" dNTPs
Bst DNA polymerase
Mg>* Bst DNA polymerase ,
CPA . Mg’
PCR , CPA
dNTPs, dNTPs CPA
dNTPs
S Bst DNA
polymerase CPA s
CPA Bst DNA
polymerase CPA R
Bst DNA polymerase ,
Bst DNA polymerase ,

, CPA-
58 cfu/mL,

5.2 cfu/g, PCR
10 )

75 min
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DEVELOPMENT OF CROSS PRIMING AMPLIFICATION COMBINED WITH
NUCLEIC ACID STRIP FOR DETECTION OF VIBRIO PARAHAEMOLYTICUS

XU Miao-Miao"? ~LIJian"?, LI Gui-Ling"?,

SU Guo-Cheng?,

CHEN Ji-Gang®, LIU Jing-Wen"?

(1. College of Food and Bioengineering, Jimei University, Xiamen 361021, China; 2. Fujian Provincial Key Laboratory of Food
Microbiology and Enzyme Engineering, Xiamen 361021, China; 3. College of Biological and Environmental Science, Zhenjiang Wanli
University, Ningbo 315100, China)

Abstract

We developed a new method that combines cross priming amplification (CPA) with nucleic acid test strip for

detection of Vibrio parahaemolyticus, and evaluated the specificity and sensitivity of the method. Six primers, including

two displacements, two crosses, and two detector primers were designed for recognizing six distinct regions on the

sequence of the t/h gene. All bacteria strains including V. parahaemolyticus and other reference bacteria strains were

amplified by using the primers and probes with Bst DNA polymerase at 63°C. Among all the bacteria stains, only V.

parahaemolyticus stain yielded a positive result, indicating that the CPA primers and probes designed were highly specific

for target bacteria. The sensitivity of CPA assay for V. parahaemolyticus reached to 58cfu/mL for the pure culture and

5.2cfu/g for the tested contaminated oysters. The test could be completed in 75min. Therefore, the CPA-nucleic acid test

strip detection method is specific, sensitive, rapid, and easy for detecting V. parahaemolyticus.

Key words Vibrio parahaemolyticus;

cross priming amplification;

nucleic acid strip; rapid detection
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