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Establishment of a fluorescence quantitative PCR assay in detection of
Vibrio parahaemolyticus based on internal reference
WANG Jian-chang, WANG Jin-feng, LI Jing, SUN Xiao-xia, CHEN Rui-chun
(Technology Center of Hebei Entry-exit Inspection and Quarantine Bureau, Hebei Shijiazhuang 050051, China)

Abstract: Objective Based on Vibrio parahaemolyticus real-time fluorescent quantitative PCR method, rapid detection
method of Vibrio parahaemolyticus was developed. Methods According to the Vibrio parahaemolyticus gene sequences
published in GenBank, specific target genes were selected for primers and probes design, and the reaction system was
optimized. An internal amplification control (/AC) was added to the raction system. This IJAC was detected by TagMan
probes labeled with different fluorophore. The samples were artificially contaminated in 5-50 cfu/25 g, and were used to
evaluate the performance of the reaction system. Results The assay could be used reliably for detection of Vibrio
parahaemolyticus with the sensitivity of 1 pg/pl. For the 10-fold dilutions bacteria DNA extracted by
cooking water, the lowest detection limit was 4 x 10> ¢fu/ml; and for the plasmid with gyrB, the lowest
detection limit could reach 100 copies/wl. The standard curves of gyrB and gyrB-IAC were established,
which the quantification was linear between Ct and template copy number (7 =0.999). When the initial
sample amount of artificially contaminated bacteria was 7 cfu/25 g seafood, the Vibrio parahaemolyticus
could be detected after 6 hours culture. Conclusion The gyrB-IAC fluorescence quantitative PCR assay was
developed. It could not only be applied for detection of Vibrio parahaemolyticus in food, but also monitor the PCR reaction
system to prevent °false negatives’. Therefore, the gyrB-IAC fluorescence quantitative PCR assay further ensures the
reliability of the results and is helpful to standardize quantitative PCR method for Vibrio parahaemolyticus in seafood.
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pMD® 19-T simple vector #Jl4) H H 7K TaKaRa,

1.2 Ik
1.2.1 DNA #£H
IRFETE K1 ml SRR A LS ml BLOE

EHE % —409—
F 1 TR R IR
Table 1  Strains in this study
NS mERY
TR 44 ik TRl ke U5 SlMEEE 3 PCR
PCR 455 ZER
BRI il IR CICC 21617 - +
B 50 A ATCC 27562 - -
EFRLIE ATCC 14035 - -
I ATCC 33653 - -
e A IR A ATCC 33842 . _
I ATCC 17749 - -
[F N ATCC 19019 - -
KB ¥ @ 0157: HT CICC 21530 - -
AR E TR ATCC 19114 - -
ERGESUINN] CICC 22956 - -
5 U5 fi A A ATCC 29544 - -
23 S AT T ATCC 33291 - -
5 I M R NS - -
i A 2 A A S0 % 53 B - -
W FE 2F B A TR CICC 10468 - -
BB CICC 21679 - _
SO EERE ATCC 6538 - -
B3 7% I FF 1T A SR % 5y B - -

TE: - RGN + R P
F15 000 ~ 8 000 r/min B> 5 min, 7 I {E I E H
I 200 wl JER 25 B F K, IR 1R 21,100 C K
¥ 10 min, 12 000 r/min B.[> 10 min, |35 & DNA
M, -20 CHRAF%H .
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Information about the primers and probe

Table 2

214 L
o SHIFAI(S'3) Jj%bj;

F:CGGTAGTAAACGCACTGTCAGAA

R:ACGGTAAGTTTGCGTGTGGAT 77
WEr FAM-TGGTACTAACCATCCATCGTGGCGGTC-Eclipse

F:AATGGAGAAAGCCCCTGTGAAG

R:TCACGTGAACCTGGAATTTGAC 123
WEr CY5-CACTGCGCATCTAGTCCCGCTGAAC-BHQ3

1.2.3 PHNSH L
RAE AT MY NS (AC)  k#7
FLG R 40 M ( BHK-21) /9 Nmi B AR 9 9 2 3%




i AR AR

—410—

CHINESE JOURNAL OF FOOD HYGIENE

2015 4E%6 27 5 4 W)

HEF Primer Express 3. 0 #3478 N 2519
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TAC T itk 323 22 25 400 i) 0 56 R 9 4 34, 35 22 X
TAC WS ik A7 PR Ak o 76 LAl 2% 8 © W 2 19 L b
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A E 2 7
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HRPA 3 FhAS [R] L R b (22 GB/T 4789. 7—2013 754
DX S B8 P IR B B ) ob , FES I 3 225 ml APW
o RS OB O 1 ml AEBEERIK) o A 5 4
FESLTE 37 C 150 v/min 500 FHERIR G 555, midy
5 6.8.10 h, 43 USSR 1 ml, 2R AT 1.2, 1 iy
2 B R T A A DK 2 DNA $EER, 3wl AR A
M AT R IR A 3 IR,

2 HBRE5SMH
2.1 gyrB SBFHEOGE 7t PCR KR g9 IR ik
XA

WEFETOCAR S feuk , Ho 4 I e 19 5 1 0 4%
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A A ZH DNA Jf PR 97 1, 52 0 0 2 i 4 3 il
2,0 HAL T AR 2 e 9 0 i £, R B R A
ZiRILE 2,

2.3 gyrB MU E B PCR IR R IAC 4R 4T
W RE AT AN LAk
4 IAC TRETHEE O 0. 18 wmol/L I, 5258 {5 5



ST 2 R TP B S 5 e POR L R 7ok S —— AR Cani—

1.4001 14001
1200} 1200
1.000f 1.000F
0.800}- 0.800f

2 000t o 600l
0.400}- ® oo
0200 o
0.000 = 0.000 I
02006 8 10121416 182022 2426 2830 3234 -0.200 Ty e

1 gyrB SEH6E I PCR KR P51 M IR BH R
i

Figure 1  Primer and probe concentration optimization results

of real-time PCR system for gyrB
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R AN, BIXT gyrB $8 3 4 38 52 i /N

2 4 6 8 101214161820 2224262830 3234
TEERE

2 gyrB SIHF UG E it PCR 45 5 M5
Figure 2 Specific test of real-time PCR for gyrB
2.4 gyrB-IAC SEWI 90 E B PCR Ff S PES,

WmE 3 JFros, W IAC J5 gyrB 520 5 6 i
PCR AN Rl 5 0 PR 5K G A BRAPE 3, AR R R
K5 TRl BTG R TAC ¥4 1S R, 45 R TR
AR Z PR 107 copies TAC %f gyrB 81 5L DA 4 1
A S P DL B A RN AR R 4 A AR AT 52 ) TAC
AT DA 24 b 48 7 AR S | ] B PR IR 235 2R A ] Sk
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Figure 3 Specific test of gyrB-IAC real-time PCR

2.5  gyrB-IAC SC I 9% )6 i B PCR (1 R M i 56
iR

G390 LA 1O A% 45 6 A8 1 R I ot 1 R 3 R 4
DNA g B4R #E 47 92 i 2t 5 it PCR RN, 25 5 8w
ToU AR 22 A TAC, % 3§ 5L PR 3 14 3
B AT A 5 ), B 85 R R R AR AR, 35 MG IR
ZW LRI RBE R 1 pg, WIE 4,

A I A B B AT A, DA K A TR RS o i 5
(K124 DNA i i) gyrB-IAC SEI%¢ e & PCR Al 40
LR ZETR N TAC WY BLF , 45 16 B JE R 4] DNA 3
AP £, F W AR SCHE ST A 7 % T K & DNA R
BO 248 BUR R B 35 nT A o 35 AN IR, 1% 07 1k
XoF B 5 I PR I T ARG R g 4 x 107 efu/ml, WLIEL S
2.6 JFUki DNA Fp i ih 8 1 7 57

gyrB SEI 98 B PCR R W B 2 57 9 A A il
L BEER - 3,258 R AR R 1,027,177 =0.999, £k

1.800
1.600F
1.400F
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=5 0.800F
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Figure 4 IAC detection sensitivity effects on Vibrio

parahaemolyticus

PEFFENR y = —3.258logx +42. 198 ; gyrB-IAC SZ 1} 5%
JeiE & PCR N AT 8 57 B9 Ar e i £, AR A
-3.162, & R &% % Kk 1.023, £ = 0.999, y =
-3.162logy +41. 068, 45 F W T 2 H UM IAC,
AN [ e BE SRR 75 DL B XS 8 5 Cr {3 2 R UF 2tk
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Figure 5 Quantitative results of gyrB-IAC real-time

PCR for Vibrio parahaemolyticus

KZIAC B TR INAS 52 Wi B A S E A NS 1 8, o A
DA BR AT LAIA 3 100 copies/ pul

2.7 gyrB-IAC SEI 526 & PCR J7 12 % Bl ifn 1
LN PN GRS S Y iOR Al

JI AR il 2 R IR ORAG H R a4 I T
N L35 YRt il JE 18 SR U] ok 9 21 DNA 2 07 1%
R AL RN T cfu/25 g, H R 6 h i,
FCIEAR 2 TAC 7 38 3% g P, R 9 1t A K7 B T

AT gyrB-IAC S5 5E i PCR 3%,
TERESNZE 6 h BT, 28 3 R 2 5, T RIUK
AL ANGUR G 7 , AT LRI 3 it 1 9 R 46
N 0.28 cfu/g 7 il S CHIN T dh ok I 21 @1 5
MRS , HK A 3 G EHEGAR & k%) 1 ~
SAERR,EHAE 6 h RIWI R, 45 RIL%K 3, CfH
o 3 W S 1

33 PR TR A A A b R PR N AR Ce (B4

Table 3 Result for detection of Vibrio parahaemolyticus in seafood
B o) 6 h 8 h 10 h
1 2 3 1 2 3 1 2 3
5 411 27.05 25.31 24.86 21.33 20. 45 19.55 16. 67 16. 54 15.92
(32.15) (31.31) (28.35) (25.77) (24.38) (21.53) (19.54) (17. 89) (15.37)
n 27. 89 25.12 23.79 21.05 20.43 19.13 16. 56 16. 11 15.83
(33.25) (31.67) (29.59) (26.33) (24.26) (22.34) (20.43) (18.56) (16.63)
HF 28.32 27.67 26.56 23.67 22.53 20. 89 19.79 19. 14 18.79
(32.49) (30.97) (28.67) (26.24) (24.03) (21.89) (20.29) (18.2) (17.98)

TE:1.2.3 20 SRR ILH i 715 .30 cfu/25 g3 455 A0 i B2 i) Gk AT A 45 5 A B9 0N R ey /K 3800k B il 45

3 1ig

P T PCR Hi R B R &  EE M.
S e R0 R P v SR AN, Bz N T AE
FEE 22 G 9T o A B 9 16 BRI 95 0l P IR B gyrB
FOILPR B TR BT RN 51 W, 8 A AE SO R s
TAC B F$E L KA TAC () [ BE 384 5k B 1 A1 B 1 2%
Ry . IAC HE R VAR & Al DLWE# PCR 0]
T IR A R A T SR S B R R 0 A A s
HOIE DS I R B T TAC WA I 15 S, Dl
AR A ST, PCR R A& TR, 4778 PCR 1) 41
J A5 B A R R R AT AR, DA AR I A
S HER TR T SEME . AR ST S M R Y
PEAT S PRBE A I, DR B 35 N IR B, A AR IE
o ) 45 SR iy B Aty b 0 — 20 v/ A DU S ), DA A2
AR I P A I 75 5K

gyrB-IAC S 3256 5 & PCR 9 7~ 59 18R
E Y@ setE Rmmmae ' . e gk R, A
WFFE @S (7 gyrB-IAC bR £ Cr {8 5 45 DU XF
BUR RPN R FEIG IR E0Ch 35 B, AR RE S
M%) 100 copies/25 pl S A 5 o R M FLE #E
B 114 45 5 fub %, G385 LA 107 copies TAC,

B S Co (¥ B R AR R, R USRI
SER R Z R, B A RE R I B 1 pg/pl B AR AR
DNA . Z 51 s J3 s T8¢ ) s i 4k 3 o1 Y 0 4 7 7K 38 96 %
PRI BUR KR K 4 x 10% cfu/ml,

AR 5 K I 7 i v Rl v i I R R PR 4
DNA 257 v % 52 1 22 % PCR &Gt BR ) 52 w0 43 #r
FW], 08 SR UM Al 3 PR 2 DNA 2 8005 vk, 76 90
BN T cfu/25 g BF , BE A FTEB 6 h J5 YRR T
FUMEIL D 25 LT HE AT et AR ST A U
JRE PCR i 5 WA FERI UG YL B i o 1. 24 cfu/25 g
BRI, 28 8 h 3 B S R K 2 ik HE IS [ 41 DNA
ARG ) v v AR . PR, R R LK 9 B B
BATE J5 RE 40T DNA S B AR i 1 28 % it
PCR Jy A6 T 30 365 7= & o 04 il 35 ol 4 9 B . AR
FEH 3 LT AE 10 h BETR S P9 AR 4R B 95 X R
I PR A Y Ce {3 W 5 22 5% LIS 76 10 h
Jei PEAT BV L I A I R AR P RE R A A
A3 XA I 45 S B4 R R o A T 5 R AR R R R B
T R I 45 SR 5 45 4 GB 4789.7—2013 [l B3k ¥
JIEAT RS DU b (R ] 7 24 10 b, ASAF 5% 45 5 e ] 4
ST gyrB-IAC 921 96 6 8 i PCR 5 ik B A 45 1 v
BT 5 R SR R R AR R e R AR A . K
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