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Rapid detection of Vibrio parahaemolyticus in seafood by
Real-time PCR targeted to the H-NS gene
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Abstract: Objective: In this study,a rapid and accurate method was established to detect Vibrio parahaemolyticus
of using SYBR Green | fluorescence PCR reaction.Methods ; Primers were designed by using conserved region of
the H- NS gene.Twelve non Vibrio parahaemolyticus were amplified by PCR to confirm the specificity.Based on
H-NS gene,the standard curve was established and the sensitivity was determined by SYBR Green | fluorescence
PCR reaction. Sterile clam samples contaminated by different concentrations of bacteria were detected to
determine the feasibility of this method.Then, thirty clam samples were detected, and the results were compared
with the GB 4789.7-2013.Results ; Correlation coefficient of the standard curve established in this study was 0.998,
and the sensitivity was 7.3 x 10 CFU/mL.The detection limit of artificial contamination was 6.7 x 10° CFU/mL.There
were four positive results detected in the thirty samples by using SYBR Green | fluorescence PCR method which
was consistent with GB 4789.7-2013.Conclusion; Method of this article could be used in rapid detection of Vibrio

parahaemolyticus.
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SYBR Green I JE—FFHE 5 XE DNA 455 K060
PRl 5 XEE DNA 255 )5, Hood ek ok ek, A
FLAESGRR (A I 5 XEE DNA (4 2 1F b, oA
BAFET Y SYBR Green 1 YUl 53T AN 23 R HIHRA5¢
YCAET , NIMMRUEDSCE = 5 5 PCR 774 194
JmsE4=E 25, PRtk AT LUAR 48 22 645 5 R i) H Bz v A4
F AR I AUEE DNA Bit ! o 92 2% i PCR
A H B, B PCR A4 A 412 i B 8 & i K- F, JF
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Mo ZIH A H-NS S 4y #2801t i PCR
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1 #MRl5xH%E
1.1 MR5EE

BHOME BT Rk B W ME OK B ( Vibrio
parahaemolyticus) ; B XT BEBE AR « & BE YR B ( Vibrio
alginolyticus) M85 ( Vibrio.anguillarum) | 2% ELYK B
(Vibrio cholera) B IR ( Vibrio vulnificus) | B A% 4H
N 3ss A= 2= B 495 [C B ( Listeria monocytogenes ) | 4x i {4,
2 Bk ( Staphylococcus aureus ) . = <, ¥ B
( Enterococcus faecalis) . %5 Ifil P4 4% BR B8 ( Streptococcus
hemolyticus) =5 5725 i B ( Campylobacter jejuni) | BRI}
1% #F B ( Enterobacter sakazakil ) . #&7 K 78 2% K B
( Shigella flexneri ) . B 177 Z€ ¥b 1] & ( Salmonella
typhimurium ) , TG B R34 e H vb 08 G A O e
BHEALC s BT AL R 2H DNA 2 B0l & 8 H g K
RNA fiff  RARA LRI A R 2 7 SYBR Premix Ex
Taq ZOEHEEL (Ex Taq DNA &M KRiEEEYAH
B2 o

PCR A HLIRAS B S AR A et 52 2 PCR A
(IQ3)  ZE[H BIO-RAD 23w 5 #E I y UR B HL G
B.OPL #EE Eppendorf 22 7],
12 KWH*E
1.2.1 DNA KA lE Rk T AR e 1 @I i A 5K
TR ARV TR AR , 322 R 20 MR A 4 TR B B 1 iR 58 2 % 5%
Ferh 37 °C (160 v/min S54F F THER 3537 18 h,
W 5 2 8 GB 4789.7-2013 #E47T P AR B % 115K, id
SRR IS B H o SRS # B4 o BE R 20 DNA {2
BT & i R AE XTI A 34T DNA iy 32 B, $2 EU
DNA F 4 C{# 4.
122 Syt S5am  NCBI L3R BRI I
PR R AN B 9 H=NS KL )JF 30, % ClustalX #k
AAF 53T N s i P B T R At TR 1 TRD R, B e L O
A ) T I K T TR AR AR S 170 A JFG B TR AR [8) R e 1
51, iz Primier 5.0 5| 4B 34 AE B ¥ i P4 9K i
R E] PR XA T 5 | ik it 51l B T
AN FEIE L BT SR E TN
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Table 1

Primer sequences

PCR 724

FAREEN (bp)

SIMFH(5'-3")

HNS i ACTGTTGTTGAAGAGCGTCGTG 190
i ACTTAGCTGGGCGAGGAGC

1.2.3 5SS H IR 1.2.1, 43 5 B
oAb 15 Fhis DLEOR T 1) DNA B4R , % 18R 51 {4 & 3
7 PCR Y73 : ERUESI4 1 pL, Bidk DNA 1 ul, Ex
Taq DNA F40 10 L, KE#EaliK 7 wL,iRE), fAjdE
Bl PCR A ZR :94 °C #iAE 4 4 min, 94 °C A5 30 s,
56 CiR k30 5,72 CZEf#H 1 min,72 *CLEZEMH 5 min,
32 MEF . L PCR ™4, H 1% B AR BERE ,
AT FL KRG
1.2.4 ZOGE & PCR WK R RN %1 26aE
& PCR K 09 S AR R 2 25 pl 4R 5, Horp SYBR
Premix Ex Taq 12.5 pL, & #Hg 2 pL, & TSI 9
0.5 pL, KB4k 9.5 pL, )N s&444 4 :95 C iz
P30 5,95 CASPE S5 5,62 CiB k 25 s,72 °C #EAff
15 5,80 C FAZMZEE 15 5,40 MG,
1.2.5 prufEhigemyar o ik 1.2.0 pofil i iy
DNA #iAR FE47 10 546 F B, M B A 10 7' ~10 7", A
R R B DO AR UE S IR, $E vk 1.2.4 Hh s &4,
FAZE e i PCR AR 1S, )W N 4531 5 A Ce (B Ry
y i, DLE bR A R A RS R 1 X Bl x il 4 i AR o
Hhgk' .
1.2.6 N Ti5 3060, i R E1 T 348 B 3%
SR ABER , BEAT AR TR TR TR, BT mL TR,
0.8% A= FRER /K X HHAT 10 A5 RIVFRE, [RIET, 4351
107"~ 1077 7 ANHR R R 1) B TR0 I S - 24 il 1l 1)
BBl 5 547 N 75 4, 22 A 42 1 AR 725 A6 0 E
SRR AN SR A YN . B 1 mL A T i5 540
MR- T S 3R W TR B v SR L FE IR 4H DNA 4
AT, 15 I8 1.2.4 2R AT 5O i PCR 473
1.2.7  K7=RE SR R L PE IR R I JCHE 45K
TG TT WA SE T 30 4351 8 W74 5o F3 0 R
b 200 g, BEAFESLEL 10 g, BEATUN T A0 K Hm A
&4 15 mL 0.01 mol/L ) PBS % ¥ ( pH7.4) 114
30 mLELE I AT 1 min, 2R 5 B T EHIRTE
RA1 300 v/min #2355 min, ¥ LR EE L F
FH—B0E P, JNA 15 mL PBS, 4 iR IR, B
1 mLA2H DNA FERREA , IFXiZ 30 444 5 i
AT EFR 52 (GB 4789.7-2013 ) & , AT L5 RS L,
2 R4
2.1 S|¥HREMNKENER

SRR MRS R ULE 1, B 1 s, H
A DL I P 9 B DNA Sy 458 A A8 9k 38 HS B BH 23 19
7, AR LA VK IE B H B 2577 , U5 | 9 i 4
SR
22 FREMZERENT

LIARXT 2GR BE S y Bl AR ECH x Sl 1
Mg (& 1), LAZRS bRl (8 2) . i@ Co (B
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Fig.1 Specific detection of Vibrio parahaemolyticus
¥ :M: DL2000 larder marker, 1. &l % ifit $4 9K &, ( Vibrio
parahaemolyticus) ,2 . Y5 B PE IR ( Vibrio alginolyticus) ,3 :
189N ( Vibrio.anguillarum) ,4 ; T2 FLINH ( Vibrio cholera) ,
5 AR (Vibrio vulnificus ) ,6 - FRAZ 2 LB A= 2 FRRE IR
@ ( Lsteria monocytogenes ), 7. 4 ¥ {4 # %) Bk W
( Staphylococcus aureus ), 8: 7= X, ¥ & ( Enterococcus
Saecalis) ,9 . 7 M PESEBR B ( Streptococcus hemolyticus ) , 10
23 25 h ( Campylobacter jejuni ), 11 B U i T H#
( Enterobacter.sakazakil ) , 12. f& K & % K ( Shigella
Sfexnert) 13 FRAGIEVD ] R ( Salmonella.typhimurium )
WA A AL CufE S y Bl DUEE 46 5 DNA
R BE B H T X 8CR < s dil i b rE i £, el 45 19
PRUERI LRI TN Y = -3.356X +41.40, A R EL
R® 245 0.998 , KEAFIIFR S D HEAF RN 1Y Ce(Y ) 1RA
A3, RIAT A5 50 £ 0 A G P A AR i e B2, B B 2.3
AT, A SYBR Green 1 556 PCR Jy 26 A6 I @) 75 1.
PEYNEE AT LAAS B 445 10 97 84 it Ze A b oz ith £, b i
M2 WM 26 2R R 4, AT LATE 52T 19 918 BBl Py 347
HETER ;P INECER E =98.6% ,4b T 80.0% ~120.0%
ZIE], YRR AR o R X IR S N AR A T 2 S
FS, RIS AR R TCI5 5 .
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Fig2 Amplification curve of 10 ' ~10 7 dilutions of
initial bacteria DNA detected by fluorescent PCR
Pl : B R A2 AR R AR U 1071077 €1 4 ]

23 POtEEPCRAZERBERE

22 HE B BT 95 T2, 0 B TR S B9 B 7.3 <
10° CFU/mL, U BRI 4R T DNA I 10 pL, it
17 10 fF5B6 EERR RS, W) 8 N ASIRIRR R (10 ' ~10 ") 1y
DNA ¥ 53 AR 2 1 T8 Mk B2 9 : 7.3 % 107.7.3 %
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Fig.3 Standard curve established by
SYBR Green 1 fluorescence PCR method

10°.7.3 x10° 7.3 x 10* 7.3 x 10° 7.3 x 10> . 7.3 x 10,
7.3 CFU/mL, ¥y ¥ E ] LG B, Em B E A
107 wh, AT R4 A B 18 il 28, 1 EL A8 b o il 26 b
AU C{E, TAE 10" FRE L, P ik 5
BAPEXTRBAH & A, A H By 3, wT RLah e 7 H
SYBR Green I %5 PCR J5 2546 I @1 75 ML PRSI R i R
#UE S~ 7.3 x 10 CFU/mL,
2.4 ATISFHIHKHR

PR 2 BT, B IR S S BRAB AT 1Y Ce i, &
4 o, N 05 ek H BR A # BEEE o 10° BF DNA 1Y
He P, 53 BB 7 B BCR 6.7 x 107 CFU/mL (R 45 B
BIE RTE LS R 6.7 x 10° CFU/mL) |, 15 214
FR A 6.7 x 10°CFU/mL,
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Fig4 Amplification curve of different concentrations

of bacteria DNA of artificially contaminated samples
F2 AT RALRR
Table 2 Artificial contamination detection limit

BRI M P K T 200 it

keI CH (CFU/mL)
10° 11.4 6.7 x 10°
10' 15.8 6.7 x 10’
10° 19.4 6.7 x 10°
10° 22.1 6.7 x10°
10* 25.8 6.7 x 10*
10° 26.9 6.7 x 10°
10° 30.4 6.7 x10°

25 HEmEn
JH#EAST. B SYBR Green 1 %¢5 PCR J5 X R 4L 3]
A 30 A6 St BEATAG I, AT &5 SR UL S e 4 &%
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PIG LR FEWIAG I 4 3R & 3507 A RIS a7 SR
o FZIEEDR (GB 4789.7-2013) J5 ik, AT AL I BY
SR 4 Oy, P RIS R —2K
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TR EL
K5 30 {3 TRESL Y SYBR Green I 225 PCR KM 45
Fig.5 Results of 30 parts of clam samples detected
by SYBR Green | PCR assay

HAR G0

2.6 itit

FH T A W2 07 125 60 B0 B I AG ) 3 B R
AL e e, HIOCHUR MR B Rr 5 0 AR <1 3L RIE
FOIEH TR R PRSI, A S 1 PCR 4514
e n] 220 BE BT toxR FN tlh IEFE VR S ES 1Y, F)
FH 35 PCR Rzl J7 1 % 7K 7= i v i) w13 i v 9 B 2
AT, RAHH)E Jy 10° CFU/mL, A 256 36 £ B %
MM YREA 9 H-NS 35k RVE S 6 900 19 B id 3 K], AL
AR RE R ME AR S rE o LAAE XS R P 9N e AY
Kl b FH #1922 M toxR™ [ gyrBY ikt | irgBM Bt
, X T H— NS 5% P 7E &I % 1P I i3 A I o i
B HEEAT 38 . A—R.No'® 28 Aiz F H-NS JE [N 454
tdh trh FEPR , FH —H8 PCR J7 76T @I i o4 9N o 347
TR, SR H R A HUfEiA F) 10° CFU/mL, JT4F
KB W R R B e O B PCR, BT 3505 9 R A
BE  TERCE PRI AR E) T i N . ZE A
BE ARG GO 2 A7 b b HE o, XA 4 A HL P i 5 3R TR K
SRR RN 1T D1 2SR R i R R L 2 R R A
W R T SO E B PCR T . PG E R
PCR A #REFFIFN YRR, A b T HRE Y, ekl A B
R R AOED I BN RS S B iR S,
PRVETE JgfaifH . R4 W H SYBR Green 1 #fi#
B £ Aoz I £ U P B 2= i RE R, A BR Sl 8.6 x
10 CFU/mL SR T Xt F 4R & Y, th FEREF Ay T, f
A5 A SR L i T Ykl A Xt R YUl R 28 S e
PCR A /&, Blackstone %:15] F#SE T 1 R R Taq
Man $R%H i PR e B0 AL, EE57 T K & edh LY
BV LN R B9S2 PCR J7 v, 4 HHBR 107 %iid 2%
HILG IR B . BETRIR A R gyrB SEH FF 2 BT
AT 1 X514 1 A~ Taq Man $8%5], #2857 7 —Fh
RS I 1) S B Y v, RAEE S 100 CFU/mL,
Jul At PCR FE4H T I PR il v B T R
B FH A5 o
3 it

1SS T —FP A SYBR Green I 285 PCR
S, 4546 H— NS 3 [RAG I &1 3% 1 9 B8 B4 925 o
HREETTLIEF] 7.3 x 10 CFU/mL, X} 30 £ 32 FR
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Fig.5 The relationship of Protein decomposition
and ACE inhibitory activity of QS306

v i M O A B B 0, fiE ACE 3D E
IR
3 #ig
3.1 Lb.delbrueckii QS306 7 10% 1134 J5 g 4= 2L
RGN, 7 IR B AR = W BT, 7E 37 C
Bige o 4 d mF, W RO 2R W L Sy ) Gk F)
68.24(°T) f1 6.91 (0D, . x 10) , I B} 14 2 11 J5T 7K fi
AL Ik ® T HRAH 623.21 pg mL ™' Tyr,
3.2 BZIEEHEY) JBEXT Lb. delbrueckii QS306 [¥)7& 14 5
Sy Re 1A g 59 A2 E AR, R s o 5 e
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