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Abstract: Argid realtime PCR method for detecting Vibrio parahaemolyticus (\VP) by high resolution melting curve analysis (HRM)
was developed. A pair of specific primers targeting the toxR gene of Vibrio parahaemolyticus was used. After optimizing the reaction sy stem and
conditionsthe specificity of the method was validated with 10 target strains and 10 non-target strains,Serial dilutions from 3.50x10* to 35010
copies/mL purified constructed plasmids were analyzed to evaluation its sensitivity. Reproducibility assay was also conducted on purified
constructed plasmids between 1.50x<10"and 1.50x10" copies/mL. The method was applied to detect 90 live submitted seafood samples. The
results showed that the developed HRM real-time PCR assay had a good specificity by detecting only VP with the T, value of 76.6420.57 C
and was not affected by other seafood pathogens such as Vibrio vulnificus, Vibrio cholerae Staphylococcus aureus et al. The sensitivity of
detection of the constructed p lasmids were 350107 copies/mL. In addition, the assay had a high reproducibility and the average Tm values were
76.5340.35 "C and 76.74+0.52 °C. The sample’s variations (CVs) were 0.56+0.42% and 1.1140.73%. A better detection rate of 18.89% than that
of thetraditional culture method (14.44%) was found in the detection of 90 live seafood samples. The established real-time PCR assay showed
sufficient specificity, high sensitivity and good reproducibility. And it was rapid, simple and cheap for detection of \VP.

Key words: Vibrio parahaemolyticus; high resolution melting curve; detection; real-time PCR; fluorescence

77 o SRR RIS X 5 RS B ) b R I R
FEIL RIS R T e B 1, RN E
ORI i EL R KK i R, R I R R

EVA MMESE (Vibrio parahaemolyticus, VP) &
— MG EANEE, T AT S A K
WisHHEA: 2013-05-20

HETE: EREARNZESTENZESEINMA (31101279); HEHS

FERETER ST URTE S FBUT2 EEIRA (20110172120034); T~

A BHTRIE BITIE (20118020314004) ; "R AU WEF MEAT R
(2012B091100113)

EEEN: B (1988-), &, HISEES, Wimm: MEen

BIREE: BiEE 1977), B, #1, BERRAR, fHRAER: fRRE

5

YU I HE 11 SR A SRR i R AT H 5 PRLBEAEAOK
B b AN AT B ) rh BRI A A% G YRR A5 TR,
oW TR R N o HEEr Rl BT IS TS Jer) &
Yo SEUGIE. Ee, WA, SERFIESM K.
Roe Bk, HEM.

AT, A I i 91 ks HE T 508 GB ik, It
W AEEIEE S ol SR ARG P

2288


app:ds:fluorescence

M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.9

B, KA, B 720, SUSE. Rz,
HXTHERT 72 RS A nlRe I R . IR AN &
JE 1 2 F- R AR BT SR %' e 5 PCR AL g 1EG
TP AR, AT IR B HAR DLSE R IR
TR FN AL B A BB R A P e Il A, (|
PRI G R BRHE R B 1, S SRAL IR H IR %
PR A A H AR IR e i il 3 FH v ELGHAE N 5L 1)
FORE RS, RMEEIEZ RN, SER Ot E &
PCR il A Pug . faifH. B0, & 2HEmEIE.,
TE99 JEE BRI H A5 22 RS, Rk R TRE R
I AR E o r HEE R 2 3 BT R (High
Resolution Melting, HRM) J&5Zi}%¢ 5 & PCR ) —
P, B 5598 PCR 454, HT AR @il 5
I W I A XU DNA AN ekl 5 PCR #
W g E SO, TR R R BT SEI R
T P s M2 A AT, DT S PRA PR Jol 1) 22 ¢
AN ZOE GRS DNA XUEESS I, K H 56 N DNA
RUEE FRETSCH SR, 55 2 RS, W TR
FEAH DNA 81, DUR FEAREAL bR 2B 5 5 1ER,
A RYAMRINZE, Hrb 50% DNA 2> 1 R A A8 T iR
FERR AR SR (melting temperature, Tm{E) B, HRM
IITHR BRI AR B (AR R
Ret 3T Sl SRR A, IO 2R T 2 4
B EEFHT AR BRI 06 B
o W 5 450

AW Ttz FH HRM TR, A8 HZERTar i
CLGUERT R MR RESE [R] toxR ARG [ -], 2 S —Fh
PR A I E A T ) HRM. real-time PCR 774, BL
T AENHEbAE, BEATHR i S . BUR GRS, =
SRS St 77 S R ARSI AT 20 7 P A I
SICE £ 4 o B A PR AR 7 vk it

1 RS

11734

111 #EkE5H

10 FREl I KR (Vibrio parahaemolyticus, VP)
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(20 mg/mL), 2 puL #ifR (0.5 uM)D. 0.5 uLPCR L%
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MR, IR R CRAAT R, IR
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Fig.1 High resolution meltcurve of VP on melt rate of 0.2 ‘C/s

G0 63

2.2 VP HRM real-time PCR # 45 & &

R 1 EIFMMEINES S HRIRRIE RS R IR ER
Table'1 S pecificity of detection of VP by HRM real-time PCR
M H5 Tnfl CT/E AMLR

a5 INE  SZCIQ 4242 7612  26.61 +
&5 mheINE  SZCIQ 4237 7634 19.55 +
&b HINE  SZCIQ 4443 7694 1834 +
&l HINE  SZCIQ6371  77.25  19.23 +
&l mitEifNE  SZCIQ 7093  76.94  16.92 +
s HINE  SZCIQ 8056 76.86  18.61 +
&l mtEifNE  SZCIQ 7156  76.27  25.66 +
E e MINE  SZCIQ 62-1t  77.68  21.37 +
A mEINE  ATCC33847 7595 2213 +
&lEd IRNE  ATCC 17802 76.04  14.77 +
1598 H  ATCC 27562 Undet.
EEIRE  ATCC 51352 Undet.
2% RN HHKE GZCDC 108 Undet.
TITRE ATCC 9089 Undet.
HRERE  GZCDC 719 Undet.
FZRERE  SZCIQ 4376 Undet.
SRR IR  ATCC 10145 Undet.
FIEIHATH GZCDC 185 Undet.
B BATE  SZCIQ 0013 Undet.
A mATE  SZCIQ 45301 Undet.

E: SZCIQ, Shenzhen Entry—Exit Inspection and Quarantine.
GZCDC, Guangzhou Center for Disease Control and Prevention,
Guangzhou, China. ATCC,American Type Culture Collection,

Mary land, America.
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IR HRM real-time PCR #8177 151 10 £& VP
H bR AR S 53 A1 10 Ak B o R Bk 44T AR, S5 TR 3%
B0t VP il B s e 1. 10 Bk VP ARt TR
PR AR H PR S VA A 2R R g, Te E N
76.64 ‘Cx0.57, HA MM “S” 1MLk, CTHE
TE 14~27 MG Z 18] E B AREE PR AR SR AR
FESVED 1, TR RMERE MM TefE. NTC
PGS WO KA 2 1Y) S TR R o) o e
TmfH, BEXTAREFEAME %58 .

2.3 VP HRM real-time PCR ) % 4 &

*2 BAMMEIES S PHRIBMIZ AR YESKRER
Table 2 Sensitivity of detection of VP by HRM real-time PCR

W Ea K
¥ & Il(copies/mL)

Ctfa Tm i

10t 3.50%10°
1072 3.50<10°
107 3.50x10*

20.4240.53 77.9330.46
23.8140.31 76.2530.29
27.0140.42 77.8740.34

10 3.50x10° 30.3340.28 76.8920.48

10 3.5010? 33.6420.51 77.58+0.39

10°® 3.50x10* undet.

107 3.50%10° undet.

REPUESLIOLE LR, ZA N7 vExs VPRSI
HARFE TUHCN 3.50%102 copies/mL(# 2). MR ER M
M RBE, ERMNAERFIMAN T BSA, H o EaIE
IR YRE RN, s 34A —5E & Tag DNA K& 1
IR, N IER Y BSA X Fl Tag DNA K&
PR FRIRE PRUE S & BRETE, 125 PCR 914 P2 1)~ &
H L) REGFE . 25 R, I\ BSAJE =AU 2
2 T AN BSA(K H B A 3.504.0° copies/mL) »

2.4 VP HRM reaktime PCR 8y & & 4

SRR YR, A — IR SER N 20 AT
FERIY AL e ELE R FE A FRR EA N, ZiEXT
VP K] TmdEAEEl (x4SD)  76.5320.35 ‘C, CV
N 0.5620.42% (0.18~1.19%); [Al—FEM7E 20 RANH
B N IRE) T AEJEHEIA 76.7440.52 'C, CV A
1.1140.73% (0.49~2.47% ). FE AN TR &7 IR
B 2 RS2 i 98 Ot PCR VE B VR LT, a] SRV
MINE AT RS . AT SRR .

2.5 HRM real-time PCR 3 Xt & 75 4 7= e A

VP A 4
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FHP AT VE0F 90 Ayidk s iR 3% g™ b ANIE AT
K, HRM real-time PCR 246 H1 17 #3FH 4,  EbRiE
Kt 13 GrfRTE. BEATPIPTECN LU, EARE T
HRM real-time PCRIEIIFHTE, Huas RA—30 4 3
FEARFATINT, 25 R NRAME . 124 D22 ] BE2& HH
TAZFAH LEE AL B e R B, B E AT 97
R VP AAAE T30 o AL ISS SRAE S HRM real-time
PCR V& T ASTRA MRS 2% E AR 14.44% 25
18.89%, 15t H HRM real-time PCR % 2 i 1M KL 4
)5 1

FT I WP IREEPCREEMNER
Table 3 Reproducibility of detection of VP by HRM real-time
PCR

TR 284 Tmdh
BR A

/(copies/mL) ‘Mean~ SD* CVI%  Mean SD CV/%
15x10" 7681 <082/ 042 7725 045 159
15x10° 7632 010 113 7821 052 0.67
15x10° 77.14 014 018  77.97 049 0.63
15x10% 7595 016 021 7516 021 1.28
15x10° 7683 035 045 7791 0.38 0.49
1510 7727 029 037 7541 046 061
1510 7538 015 119 7526 0.37 2.47

3 Wig

HRM iR 2 B TR HFMAEE R, T
ANEVE IR B G K BEANE] . L GC EEANFE], 4
fr M ZEANE) T fEAE, PTRSERER T T fHR5%E €
AFIHEEPL, IR, HRM HCR R B T2 i 5
Ui cryptosporidiosis®!, Chikungunya, Dengue and West
Nilel™ 2 £ Yt S0 i 4 2 (i AR A B, WD T TIR S
B, Fu A IR B O SE o Y, B b, i
AR R RS . (R R ILAFIAH HRM #
AT R A SRR A T A (PR T . ARHIF FEAl N —
FRARIE R P T fEOR S E RA M 9N B HRM
real-time PCR Rl /5 i%. 2T Woxt VP it
ATREIIT, 5 E0R AR OCHT tdh A1 wrh JE L gyrB 2
Al toxR [t PRI 5535 ml A Sh s i e R 181,
CROCI Z5MIEAl 7 ANFEFERE A VP [¥) PCR %55E 77
%, 15 H toxR FEABEEE A 1) PCR B S i TR P
IER VP 43 FEE5I 27 77718, AL LA toxR FE A
R, FIH SR e g1 VP FEARIHT HRM 73T,
IRIFRE R R VAR e A T, DA T B /E NS E bR
#E, @7 L HRM 73 #4565 real-time PCR A&l
B PRSI 19 777, JEX PCRRNAR R an 5149k

1A T R
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FE+ BSA [N NG RS AFAFET AL, DRI
e REBE R HEE M.

H T AW 508 74 HRM real-time PCR 52 LR
FPE TmfHREE VP 1), HAs DNAY 4 KJE |
GC fH. HEFERAE, (E0 . 2P 3E s
A S IR AT R0 T {EL, QAT PRAE DL T {E 45
FIERRAE HERE, AT T R B M I — N
W R, OAYNIEIR AN T (B3 RIS, AR
U R Y toxR SE PR A HEEE IR, B ERI ¥ I 5
PR B R A ORST AR B AR AR = 00 v By, 5l idE
BLAST [AJJt: LU BT LAORIEXT VP AT & s 57
P, G, T R o 45 R FH A gkt 2 20 s I R U 4
b o 2= BE 1 B B PR A B AT A B e i 2 )
Hk, AWk HA HRM B ABI 7500 Real
Time PCR System {#%3t 17 HRM real-time PCR il ,
47 Donald S5ER2Ug F— IR AR HIZR 20 bT 7724
5E Plum pox JEE SR RHEFE M A, B4R Aniko
\arga 25T SACRE AR BT R, Tn
{EL I K/ S0 e 280 E — e Ja B R E L, (HERATR
D, WSARERN, S To MRS, B
i T 2R L8] 5 GUL HURE SR B A1 e M AR ) )5
FE FRTE R0 T B 10 K /AN I S 2 PR R

I % HRM real-time PCR. 3%l PCR 14 %8
TR AT 0, H RSN 5 iR A (1) 7V DL 2 3
FRRE, MIERIFME. ER I SRR A % 5
5 3~4 d [TH); il PCR MAXERTREL . SR 4 31H
VKM 8245 BT 4~5 h; 1fif HRM real-time PCR J7VkA A
Jo s K, HAE R I AR EE I R mT LA BER XA
HEAT 45 T, MAZBR BRI 2250 A I FRAEAE 2~3 h
P TE S B AR AN LA RS AR
AT HRM real-time PCR 12 o VAL 5K
R I A R S PR R ME | ik 3.50%102
copies/mL,. fR T VT AF G ST 1) PCR PRI AN 77
(T B 208 FF B R tH PR v 4.0010°
CRUIML)s w7 B2 MRS 5 e & PCR 7% (REAS
HHEZ 1.0010° copies/mL 41l 5 DNA)F1 EMA-PCR %
Bl (1.00x10° CFU/mL); \EEME R, F—FEH TR
P SRS ] ) T B A 5 R 50500 0.5640.42% Al
1.1140.73%; A& SFEAHIBH AT 2R (18.89%)
T Rk (14.44%). BE4h, HRM real-time PCR 7%
SRS HRVEAN 708, AFHIWERENZ, (M Tmfd
RUPTHH TS5 R 51T, wT N s
FB T, MM s R 5 B iEE &,
AT FEIEE B #E4T, PCR JG BT
HRM 43#7, 84 TSI =175 0 RAMK, ARIR

BF5 BT/ PCR R BIAAR S I REE IR A2 71 Al
WPE CRIGIRR) N A 2] PCR B ALY,
X PP Gkl AT LGN DNA SUBE, 11 T DNA XU
FELERIT1/NE, 75 DNA s i RE i Aves kA E
e, TREM R R BRSO ES G S o HE R
B, [Rlt, 5 MRS FRE AL 7 e & PCRIEMILL,
HRM A AR e . R . B S5 5 )5 ]
AR PHE 8 RO o R B A Al PRI 2

4 #Eip

AW SRR HRM real-time PCR V7V EA
ERAETT . AR PR | oRE e iR R
ForE VEUT AR A, o VA L I A A S8 1738 1)
R TFE, S @ T E RIS NAL , 75 ]2
VE R ALG R A ST AR SRS DRI, G R ik
SR 6T 55 1 R A R A IR 1R 3T B 1%
J5 1% R BN S B S VPR AR B AR U R
HEAT RIS PR IR ORIV, Tk — D 2 A
T TR B RIS, B L5 58 R R AR R & DA
S B EH B BRI T AE S E R UER AR
H, GBRESOMBLTT R M PRE NN, EEEAELR S
FLR R Berh, i R S K DU RS TR T
(B ZE 5 T IR 2= P B M SO B b 17T I A
S ERAERRE . PR ESZ BRI
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