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Table 1

Bacterial strains used in this study and the detective results

Bacterial species

No. of strains

PCR results

vpl332 18] toxR "’

Vibrio parahaemolyticus ATCC17802 1 + + +
Vibrio parahaemolyticus ATCC33846 1 + + +
Vibrio parahaemolyticus 294 + + +
Vibrio vulnificus ATCC27562 1 - - -
Vibrio harveyi ATCC33842 1 - - -2
Vibrio mimicus ATCC33653 1 - -2 -2
Vibrio fluvialis ATCC33810 1 - -2 -
Vibrio anguillarum 1 - - -
Vibrio damsela 1 - - -
Vibrio campbelli ATCC33863 1 - - .
Vibrio alginolyticus 1 - + -
Vibrio cholerae ATCC25871 1 -

SGL* 1 -

Staphylococcus aureaus 0114 1 - ND ND
Salmonella typhimurium ATCC14028 1 - ND ND
Hemoclastic Escherichia coli 1 - ND ND
Enterobacter sakazakii ATCC29544 1 - ND ND
Proteus mirabilis ATCC12453 1 - ND ND
Proteus vulgaris ATCC33420 1 - ND ND
Klebsiella pneumonia ATCC27336 1 - ND ND
Enterobacter cloacae ATCC700323 1 - ND ND
Enterobacter cloacae ATCC13047 1 - ND ND
Escherichia coli 0157 : H1 ATCC43889 1 - ND ND
Shigella flexneri CMCC51311 1 - ND ND
Enterococcus avium ATCC14025 1 - ND ND
Shigella dysenteriae CMCC51335 1 - ND ND
Citrobacter freundii ATCC8090 1 - ND ND
Pseudomonas aeruginosa CDC B32116 1 - ND ND
Serratia marcescens ATCC27592 1 - ND ND
Bacillus subtilis ATCC6633 1 - ND ND
Micrococcus luteus ATCC9341 1 - ND ND
Enterococcus faecium ATCC27270 1 - ND ND
Enterococcus faecalis ATCC49452 1 - ND ND
Listeria monocytogenes ATCC7644 1 - ND ND
Listeria monocytogenes ATCC15313 1 - ND ND
Listeria monocytogenes 50002 1 ND ND

Results of PCR positive ( + ) & negative ( — ) indicate the presence and absence of 343 bp product respectively;* Present non — specific amplification

bands; * Vibrio group 1. freshwater subgroup; ND:Not detected

1.1.2  EERXFIAALES : Tag .10 x PCR buffer
dNTPs $0g 5 RARAAL B (dbat) A BRA 7 5 #idk
pMD 19-T iy 7 A=) T A ( K& ) A R 7 5 BkL
SR & 2 AR EOR (BTN A R 75
PTC -200 PCR 88 {3CH 3E [ MJ 22 517 i 5 5%
1% 5545 1 5 3 BT A DUS0O B oy 3¢ [ D1 v 5 J¢ R ¢
A PR/ 7] ( Beckman Coulter) 7=

1.2 E)AmMIMEERE L DNA HIRERE 4N E
2 [ Panicker %57 {7 v 42 BRI A 1 9 1 I
[KIZH DNA, J45 or 42 B L [F 4 DNA i & - 20°C
TR AF o

DNA 2 B2 22 « 8 e 2 FE P 41 DNA FH JC B 7K
i ke 100 £%, H DU-800 25 4h 43565 B2 11 ( Beckman
A, EE) 7K 260 nm 1280 nm il

Coulter 2
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TEFHEF 2 DNA Pyl S5k
L3 Si¥igit R RIERIE
A5 B 270 s, ORI s i ok o 5 =l m
e LSRR 1) 4 R R ZH P4, AR 2 4 1 61 25 5
Fe A, Hoxd oA e e th AR Ay IX B, 1R 5 | P ise ik
4 Primer Premier 5. 0( Premier Biosoft International /%
Al R ) AT e, kT PCR S ik (B
MRARANER 1 7R ) o EeZ 0 th — X PR RE L R 1
R I A S A0 5 1 4 vp1332L 1 vpl1332R (3
2), nIPHEE— 2% 343 bp (FFS T Bl SRR, I
FBokET— %0 fediiS ABC iz T A E N4
43 ( probable binding protein component of ABC

transporter ) f{JFE A
1.4 FIBAREEE

KA A TIWEE" M 5 pabs, H g e dn
B 1R, i —BORIE T B IR 1) DNA
B (461 bp) (ARAEY RS H 89 7 Bz 8] i [A] 5
JP A FEA R I 20 bp Y SN SRS 38 AR ) , 78
P HEFRE1 4 VPAOT39L Al VPAOT39R (£ 2) #y 5
A4 b HAARI S [ P1IE —XF 2 40 bp (5]
) NBL FI NBR (% 2) , 2K 5[4 PCR ¥ 1 J515 5]
499 bp [ BEPIAR L B8 IARIR A Sk A pMD
19-T(EAY TRERARAR, Ki&) d, BEAKXD
FEB, THIMAETE - 70°C IR A7

*2 SlYFE3
Table 2 Sequences of all the primers utilized in this study
Names Sequences(5'—3") Length/bp
VPAO739L GGTTTATTTCCAAGGTGAGC 20
VPAO739R TGATTCGCTTGATCCTGTC 19
vpl332L CGTTAGCGGAACAAGGTGT 19
vpl332R TAGCCTCGCTCAGCTTGTA 19
NBL CGTTAGCGGAACAAGGTGT GGTTTATTTCCAAGGTGAGC 39
NBR TAGCCTCGCTCAGCTTGTA TGATTCGCTTGATCCTGTC 38
VPAO739L Vibrio parahaemolyticus
I—— sequence (461 bp)
-
VPAO739R
NBL
| —_—
- I
NBR
VP1332L

TAC (499bp)

vp 1332R

E1 IACHEREE

Fig. 1 Scheme of TAC construction by the compound primers technology.

1.5 PCR ¥ g

PCR SN A 28 ) e ZAR R Wl 78 20 L, Moo
% 10 x PCR ZZ #h g 2.0 wl,25 mmol/L f#) MgCl,
1.5 pL,2.5 mmol/L #J ANTP 1 pL,10 wmol/L KJ5]
P45 0.5 pL, B 2 =5 L, I WARIEIR 1 pl,
2.5 U/uLiy TagDNA 54 i ( RARAALRHA BRA
A),dt51) 0.4 pL, PCR 1G24 78 94°C 48 Pk
5 min, 35 35 DMEH, BRI T RLAE 94°CA2

7430 s,58°CiE 'k 30 s,72°C 1E{# 30 s, JEFRLS o J5 1E
72°C FEAH 10 min, F 1. 5% B3I AR e I v, Tk WL 2 45
A, LR AR A E 2SO0 RE
1.6 HRHRE

JITAT R S B0 v ) A R T g AR T, B AR
L3,
L7 AISHEHEmRmIH&

RIS AT AR AE B R (ATCC33846) 28438 6 h (1)
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AENEIRZm , AR BRER K AT 10 56 BE A B, 320 3l
WO RIS 107° (10 77 10 " (i DRV P AT, 1
S A T 2 B SR R AR e R . B 10 1 G
IR (5 3 0 o —SE g 4, o5 — A1 D9 =5 R IR
) 03 25 g, A FXIRAMA 1 mL A= FEERK, 3
LSEIRLLSHIIMA 1077 1075 1077 3 ANFRREE 1 &)
VA LT PR RS 1 mL, AR B L B ) e B e
JETIEE Oy R i O RS B FE T o, A 4L 3 P AT
Civ=
1.8 AISEHEmMEERERPEIFLTEE
& 25 DNA g2 EX

B Lk 9 3y N T95 e Je a8 1% B2 B 4 b
(25 g) U 225 mL 3% S AL BBk 1k 8 F K
(APW ,3% NaCl) 38 & 55 2 F v, 37°C, £ IR K5 3%
(150 r/min) , B BE 2 h HORE 1 W0 & 7 B dh B
1 mL, A 1.5 mL B0 A, I 2 Wik ™ SO
PZH DNA, ), HUS wL DNA ##Ch PCR itk , i
FFE AP 35 bR B9 PCR AG I, TR Ak, L g ¥ 1 5K
4] DNA SR BT B LSRR A B
X R

2 HXR

2.1 BIiFMmINE 4 FERE S DNA R 18 KR
B E 2 E

RV I K T A I R bR ( ATCC33846 ) Jik [ 20
DNA FM K #F 11 H 42 BRHE 7 5 15 4 ik 1) o2 A
(pMD-VPA0739) , 2 DU-800 2543560 B il
HAER9N 1.2 x10° ng/ul #115.0 ng/pl, #
Pk B A AT USR] | WL 5 A kR
HEDIEh 4.29 x 107,
2.2 HRMEEN

K HAHESY 857 19 PCR R VAR R %P3 1 fr %)
() 296 o Bl v I 9 B& L K 33 Akl Bl 1 5K F 43 )
AT, & 30 LA RIS I R S KT 4 DNA SH AR B
Aed 3 343 bp K/ H A, i LAAE RIS T
PR ZH DNA St i e 1 th 499 bp 41
WFR(FE 1) o[RBT, B A 55 3 11 i Al s S Aan i 5 |
Y5 RPN LR N iRy S A U 5 | kA T
T AR H SRS, 5 SR A P 5 W R R v S A B
FERT S R S G A & — B0 H 5 14 o )
REY 48 3 RRIBCSHME, 514 toxR LAY 18 ) 2 BRI
PR, RIS, P 5 | 904 LA R R IR 9 DNA

BRI EB 3 iR ge 4 4 th — SRR A (R 1),
2.3 SiEFUHIENREE
I L SR A o TR Bk ( ATCC33846 ) 4fi 1% 57
Yy JC TR A R KA 10 £5 6 BERR RE , I3 3 AR
R 107° 10 77 10 P AY B AR AR T E, AR T8
GEIRL . 4l B R W) A B ROR JE A 1.6 % 107 efu/mL,
[ , O B FE (R TR 1 L, HIZE W I DNA,
B2 pL i#47 PCR 4" HS S, P G 45 R AN 2, Y
VO EE R 1.6 x 10" cfu/mL B A HY B H ARY 18717,
A e v B A TR e S o B R B IR
ARG ST B I T B PCR 4 2 A A6 52 £ %
1.6 x10° c¢fu/mL,
1 2 3 4 5 6 7 8

343bp—>

B2 B mENE &SRR R R IEN

Fig.2  Sensitivity of detection for V. parahamolyticus bacteria.
Lanel-10 Concentrations of Vibrio parahae-molyticus bacteria; 1. 6
x 107 cfu/mL, 1.6 x 10° cfu/mL, 1. 6 x 10° cfu/mL, 1.6 x 10*
cfu/mL,1.6 x10% cfu/mL,1. 6 x 10? cfu/mL,1.6 x 10" cfu/mL,
1.6 cfu/mL, 1.6 x 107" cfu/mL, negative control; M: 100bp

ladder marker.

P B HE bR Y BORLH JC B K AE 10 A58 B2
FE SR G 7E LR % PCR KA 2= b 43 S AR [R) ik
FEMIY G NS  BFSEYHE A AR X Ao 0 R 50 RE A 52 e
K 3,

FASINY 18 ] FR BT, PCR S0 A 28 0 K6 I 3R 4
&4 30. 0 fg/pL, > PCR AR RGN 34 PIAR 1Y
R 4.29 x 10° #5 D1/PCR B, H R S0OE 558 H
30.0 fg/wL( & 3-B) , BIE I 4. 29 x 10° #% 11/PCR
F9P™ 38 AR ik PCR R AR 2 (%) R 4508 L-F- %

SN 2 PCR WK R US4~ 34 N br 1 4
4.29 x 10 ¥ 01 /PCR B}, i T 24 38 7= 4y 1 vk 13 4
1%, AE IR HEE I F Uk 1] AN BB B 25, iR AS B 45
B BAPEZE A B A5 24 PCR OB AR RIS 18 iy
FREgEA 4.29 x 10* $% D1/PCR W}, & i0 R UF K
300. 0 fg/pL( & 3-A) , Kk, 7E A 58 857 9 PCR
R A 28 4™ 18 AR B R R DR A 4. 29 x 10° 5
1/PCR,
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—---g--
343bp—- B E

3430p—-L L L L

B3 RmT IAC KE) % Ml E N R 8 BTN

Fig.3  Sensitivity of detection for V. parahamolyticus purified genomic DNA with TAC. A ;Concentrations of IAC 4.
29 x 10* copies/PCR ; B ; Concentrations of IAC:4.29 x 10* copies/PCR;1 — 10 Concentrations of purified genomic
DNA :30 ng/pL,3. 0 ng/pl,300.0 pg/wL,30.0 pg/uL,3.0 pg/pl,300.0 fg/wl,30.0 fg/ul,3.0 fg/pl,0.3
fg/ L, negative control ;M :100 bp ladder marker.

2.4 AT SR mEmORN W N 1.24 x10° cfu/mL) , 415 25 g FERAYHEA
TETRAF A AN T AR N CRGEI 00008 1,24 cfu 12,4 cfu 1 124 cfu, %Ik
(A) M P 1 2 3 4 5 6 7 N

(B)

<—600 bp
<—499 bp
<—343 bp
<—200 bp

(D) teh first parallel experiment second third
1 1 |

I 1
P 1 2 3 4 5 6 7

B4 ANISHEIRMINENERAR R PCR &R

Fig. 4 Detection for V. parahamolyticus in artificially contaminated samples. A; Negative control group; B: Input
concentrations of V. parahamolyticus in 25g samples: 1. 24 cfu/25g; C: Input concentrations of V. parahamolyticus in 25g
samples:12. 4 cfu/25g;D :Input concentrations of V. parahamolyticus in 25g samples:124 cfu/25g. 1 —7 Enrichment times:
0h,2h,4h,6 h,8h,10h,12 h;N:negative control; M :100 or 200 bp ladder marker.
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L7 YERRS HEATUS A B 1S ARG PCR AN , #H &1
4 ATLE IR A A 124 cfu B, 3 1R 35 5%
8 h K LA b, 15 YL (i 0 AR i 34 AT 4 3 5 S H bR
S5 5 25 O BRI 3G 20 RE 7 BARSRA, Ry
HR PG AR AT . UL ST I RTIAR R, 4 8 h
T, AT MR Y 5 1. 24 cfu/25 g FEanh
A 00 281 ) i SR
2.5 |mERET

SRR 102 7K 7™ S FE &b, BT A R i 09 b BRI AR
18 ISO/PDTS 21872-1 DJ ) [EFx GB/T 4789. 7-2008 ,
B 25 g, F A 225 mL [ APW (3% NaCl) 4 %

FeFerr 37°C, FEIRIE SR (150 r/min) 34 E 10 h, %
W7 1.7 $ U %5 i 9 b i A 2H DNA 3647 45
PIENARE PCRAGIN , 25 R N3E 3 Firan, 52 43 2 FH
PE,42 GBI, 8 4y PCR S sz B i ( BEAR 315 21
H 2R, WoR Y 2P 1 bR 251 ) o B PCR
SN2 B B G FE i 285 AR DNA Hi A 212
FRUGHEATRIIN 2 6y R B, 6 0y B PE . 3 3 BT A
X 2 OB B o S B B, DNA YW Hh A7 7E
H MG T o AWFIE ST R R AESEA TR R
st R DU Fof 58 S R 95 7 Al T 1, A7 B T i e A )
iRTIES

*®3 RATRIFMINERNERREEENER

Table 3 Detective results of all the natural seafood samples

National standard Positive Negative False-negative  Positive Negative .
Food False-negative
‘ los No. method results results results rates rates/ rates/%
wamp (P/N) (No.) (No.) (No.) /% %
shrimp 37 18/19 22 15 0 59. 46 40. 54 0
fish 34 2/32 4 24 6 11.76 70. 59 17. 65
crab 21 13/8 20 1 0 95.24 4.76 0
mussels 10 6/4 6 2 2 60 20 20
total 102 39/63 52 42 8 50. 98 41. 18 7.84
3 it TEA BT LA, PR 0 B N AR S IR R G

HAT, % FHF PCR AN &7 19 B i L A
i, tdh, trh, toxR 21071 5 e 3L R G B 1R
GenBank %4} & H 8 BLAST 23 #r, & B e A 15 HAlh
IR HS EL A B i R R EDS, o F coxR P 4y
505 HE FCHR R A 78% F1 88% KRRV | tdh & [H]
L/NINE A 96% 1Y [R1EAE , erh 5 K 5 355 i I e
FIRIIRE A 91% o FH X SE 5L PR R ¥ i e 5 | P ik A 7
PCR il 25 &5 i R FHPEZE SR (3R 1) . KL, S48
R S AR T R e R T T ) I I B
B o AHIESE R R S A I AR A, 5 A IR
R ARG B0 B )R 1 R A0, FEAIG T { FE A o B
LR, HAh, AR & £ o d"
toxR"" UL R HEAT T X e 7 50 52, R L XS B |
Y0 R AR T AR5 T R Y85 1 R AR (ol
BRI R AR 1.6 x 107 cfu/mL, ;toxR H 1.6 x
10* cfu/mL) , [RIIF, AASBIFSE & 4 A0 50 5 045 4
FAI LR 14 PO A o g 57 B IR A PCR ARG IIAAR & |
WES 248 7 B B VR T, Stk — 20 sk 4 1 {1 FH 1%
S5 B, DT $E 1 T2 R 7 v (R P B

AR G bR H B9 SER 2 8] [R5
PEARFAG, P AN 2 o B RMEE 1) 45 5 1 38 Bk AE —
A, NN S ma s I R 0% . aniEl 3 fros, T
T BRI W o 0 S R A H AR 51 4 vp1332L
vpl332R, ¥ Nt 5 B 1 R B AT R H [l — X 51 4
FE[Rl— PCR K [Rl i AT 438, — & Z [ A

B FEARFSYEES 1 PCR AR R b S S A5 4 1
PR Y R FE DUBCK 4. 29 x 10° #5 01/PCR A, JLF-
AN S ARSI () 2 4803 (30. 0 fg/pl) o

A 4 A0, e EE 8 h BIAf ik %) 1. 24 cfu/
25 g BRI R AU . BeAh, I 4 thtml LA i
EOPATIRA B T S S I A R A TR . R
YelE N 1. 24 cfu/25g W, 58— P AT S0 g0 h ik A
HELH WY& (Bl TRE T =47, i
LG P SEA T2 90 235 S T PPAR 5 — 2 A T2 58 1
PUASIREE A T REYE , X AT BB JE i TS i B E IR 22
SR TR B A TS 56 B0 ] HERR X Fh AL 08 22

A ) RIS I I B A AR e, B T fE
(DN 2 O A TN i B S A A Bl =
PR A Kt B, — Ok U, N A
ARHFFEXT 15 437K 77 b B it AT AS [R] 184 B s [ X6 A
TN 235 SR 1) 52 M SIC 6, 348 AT ) LA L b vk v ) T B Sy
WKHRRBE TS LG, B B[R] h 4 h B 15 & i
it AT 5 R R 1 38 BRI 5 5 3 AT ) ] SiE 4
10 b 1, I 403 ot 18 % PP A T 5 SR 5 Sy B, op
DIAHFSY 45 4 E AR GB/T 4789. 72008 K 44 i
A FE i B S (R 315 o0 10 by [RIE, ARF 5T
SRS A RAR S, DA B8 5 30 0 o A 45 SR AT LA
TE 14 h NSERL. BEAh, B SRR R I S 56t s B
A T R ST ARSI A 2 AT LA Bh 4 38 P bR ds s )
BR300 A L 5 it ke 75 B I A 1 SE B0 25 5 . AR
WO 102 4y & S RE S HEA TR, 77 PCR ARl i
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FAVIMY 1 N AR AT, A 1 %R 50.98%
(52/102) , AN 1S AR, BHAERE H %R 52, 94%
(54/102) , BLHAAAI I T & 57 B9 IR NG 37 48 P AR 9
PCR A6 A 28 REHE i A  F) A 56

FEABFGE P AL SR IN 7 15 19 FHPE R . PCR 7
PeA o T I BRAS I J 92s Xk R i 0R AT B AR AR A
BATEH, EEZ R RAR G WA RE(REN 4/
39) , XA K AE TCBS k5 7 56 1 Pk ik BH M
TR, 5 PR MR AR MEAE ) s 0L 5 BT AN R 285 4 0E AH T 1Y)
T IX TPk X — PG AE TR 1 52 86 % — 2 3k
SERTMER T SE g0 EAMATAE . Hk, PRV Urk
DU A T 2 S V8 R o, T ) I S R 2 AN T
TR FE VKR 25 T 2 KA AET, =7 1 4 )0 v
REAL T W 256 IR 2, WA A7 06 19 AR BT 8% 3R R
2500 TR v A I I 2 I 5 AR (H 3k 2 3 Y
FEARZS B AL H] PCR J7 A DU s Ay BH PR 25 51, X
— K PCR Jy ik iy RSB R bRy ik 8, Joie
IV 1L S 2 STV BB R S A 2 0 B IR ZS 2 REAS I
e, WAL PHE” 25 5 o FEASAIF I A R i ) A 5K
grp, L bR R I ik S8 R B R S, &
PCR J7 B ARIE S H N BHE , 156 BH AT 98 #3719 PCR
HEA MBS IS . WRFE S T AAE W BBERAS
(2L, D) PCR 7 36 X6 33 — A i R G 0 245 2R 2
FEAE” , BRL Sk i 26 5 S0A0 R 245 40 Bl itk A AR TS AR 25
SBE KEAERKER, W ARG E, Wik, A
X — S EVE, AR IR AR X I
FE bR T EEAN W e H s BT B . e, X
13 {53 PCR ARG 522 BH 14 17 1 A 32 2 R ATS by BF 1 1
i, FATXE PCR P=4 47 1 00 560300E , B 7= v
115 B 3 R 8 A9 R 2 7E 99% L L, 3 7 e
F I P45 R IGIE T PCR A ) BHPEZS 5

ZE TR  ARBFTE I EE R B (1) 5 & 4 1 8
SRR S R R R A, T DA BACHE R B BH
(2) sz iy PCR AR R HP s in T — 25 N T A2
(438 bR, B RO HESR B , W35 35 B T4
& PCR A A AT A5 BE 5 (3) 8 P47 52 50 T HEBR —
BUSTIGUR 9% 1 B A A IR A . A 9T EE ST B HT Y
PCR KA 2R, 2447 38 P AR e 32 8 I 32 ‘s B AS
ARAGHN 53 A8 ST A 50 HE B A BA e, I BE N T
LSBT ARSI, A ARG 000 1) 5 I B 4 4L T — o
SRy ERG A RN T

% Xk
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Detection of Vibrio parahaemolyticus by PCR method with
internal amplification control

Xiaohua He',Shuijing Yu', Wanyi Chen', Chunlei Shi', Jianghong Meng’,

Xianming Shi'*

('Joint Sino-US Food Safety Research Center and Bor Luh Food Safety Center,School of Agriculture and Biology , Shanghai
Jiao Tong University , Shanghai 200240, China)

(*Joint Institute for Food Safety and Applied Nutrition ( JIFSAN) and Department of Nutrition and Food Science,
University of Maryland, College Park, Maryland 20742, USA)

Abstract ;[ Objective ] The aim of the study was to explore a new detective target in Vibrio parahaemolyticus ,which was
more specific than others at present,to construct an internal amplification control (TAC) ,and finally to develop a new PCR
system which could effectively eliminate false-negative results. [ Methods ] Genomic comparison analysis was used to
explore V. parahaemolyticus specific targets,which were then evaluated and used to design specific primers. An IAC was
constructed by the compound primer technology. PCR parameters were optimized ,and its reaction system was developed.
[ Results | A V. parahaemolyticus species-specific sequence (vp1332) which encodes probable binding protein component
of ABC transporter was mined and selected as a detection target. A pair of specific primers ( vp1332L/vpl332R) was
designed based on this sequence for the development of a PCR assay. An internal amplification control was constructed and
added into the PCR detection system, which was co-amplified with the target sequence so as to indicate the existence of
inhibitors. Specificity of this PCR system was tested with 296 V. parahaemolyticus strains and 33 non-V. parahaemolyticus
strains , and the results showed that there was a 343-bp amplicon resulted from all V. parahaemolyticus strains, while there
was no this amplicon but only a 499-bp IAC amplicon appeared for all non- V. parahaemolyticus strains. The detection
limit of this assay for purified V. parahaemolyticus genomic DNA was 1.6 x 10> cfu/mL. Artificial contamination assays
showed that V. parahaemolyticus could be detected after eight hours enrichment when the original concentration of this
bacterium was 1. 24 cfu/25 g. The PCR method developed in this study was also evaluated with Seafood samples,and the
results demonstrated that it worked effectively. [ Conclusion] A novel PCR method was successfully developed in this
study ,which could effectively detect V. parahaemolyticus with high accuracy and could especially eliminate false-negative
results.

Keywords: V. parahaemolyticus; PCR ;jinternal amplification control ;false-negative

Supported by the Grants 09DZ0503300,091422021200,08DZ0504200 from the Science and Technology Commission of Shanghai Municipality and
the Special Grant 2009BAK43B31 for Expo from the Ministry of Science and Technology of China

* Corresponding author. Tel; +86-21-34206616 ; E-mail : xmshi@ sjtu. edu. cn

Received :26 October 2009/ Revised :28 December 2009





