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Establishment and application of dual real-time PCR for detection of
virulence genes of Vibrio parahaemolyticus
BAI Yao', LI Bin"?, LI Fengqin', YANG Dajin', XU Jin', DONG Yinping',
WANG Wei', YAN Lin', JIANG Tao'
(1. Key Laboractory of Food Safety Assessment of Ministry of Health, China National Center for
Food Safety Assessment, Beijing 100021, China; 2. China National Research Institute of
Food and Fermentation Industries Co. , Ltd, Beijing 100026, China)

Abstract; Objective A dual real-time polymerase chain reaction (PCR) method for simultaneous detection of two
virulence genes tdh and trh of Vibrio parahaemolyticus was established, and the virulence genes carried by 2 771 strains
of foodborne Vibrio parahaemolyticus in China were comprehensively detected. Methods According to the tdh and trh
virulence genes of Vibrio parahaemolyticus, PCR primers and fluorescent probes were designed respectively, the real-time
PCR reaction system and reaction procedure were optimized, and a dual real-time PCR detection method which can detect
the two virulence genes at the same time was established. The virulence genes carried by 2 771 strains of foodborne Vibrio

parahaemolyticus isolated in 2015 and 2016 were detected by the established method, and compared with the result of
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PCR method to evaluate the sensitivity, accuracy and specificity of the method. Results  The established dual

fluorescence PCR method could detect both ¢dh and trh virulence genes at the same time, and its sensitivity was
1.5x107* ng/pL. The accuracy and specificity were 100%. In 2015,
Vibrio parahaemolyticus in China were 0.26% (3/1 137) and 1.67%

(4/1 634) and 0.43% (7/1 634) in 2016 respectively.

the carrying rates of tdh and trh genes in foodborne
(19/1 137) respectively, and were 0.24%
Conclusion In this study, a dual real-time PCR method for
simultaneous detection of tdh and irh virulence genes of Vibrio parahaemolyticus was established, which could quickly and

accurately screen the virulence genes of Vibrio parahaemolyticus. The carrying rate of tdh and trh virulence genes of Vibrio

parahaemolyticus isolated from food in China was low. The dual real-time PCR method can be applied to the study of the

pathogenicity of Vibrio parahaemolyticus in food ,
Vibrio parahaemolyticus in China.
Key words: Real-time polymerase chain reaction;
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and provide scientific data for the risk assessment of dietary exposure to
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Table 1  Information of standard strains required for the

establishment of dual real-time PCR detection method for

Vibrio parahaemolyticus

T 44 B hSC A FR BRSSP/ BR
Vibrio parahaemolyticus IV ML ¥EINEE  CICC 21528 1
Vibrio parahaemolyticus @IV ML PEIRE  CICC 21617 1
Vibrio parahaemolyticus IV 4N ATCC 17802 1
Vibrio alginolysis HWONE  CICC 10484 1
Vibrio alginolysis i BN T CICC 10889 1
Vibrio vulnificus A 45 9K CICC 10383 1
Vibrio vulnificus A1 45 9K CICC 21615 1
Vibrio cholerae ERLINTA CICC 23794 1
Vibrio cholerae BRI CICC 23795 1
Vibrio fluvialis T 3 SR TR CICC 21612 1
Vibrio mimicus LA IR CICC 10474 1

KIpk7HKHE ATCC 25922 1

22771 BRE TR R PRI o B kA B R

Escherichia coli

Table 2 Information of 2 771 Vibrio parahaemolyticus
isolated from food
B ok 2015 4F T #R &L/ Bk 2016 4F A bR A/ Bk
LIPS 330 387
2% 449 688
Bk a2 267 401
T K 7= 2 33 102
FoAtuok 7™ it 26 58 56
it 1137 1634

11,2 FBALE R
AW AR GBI Esco) |, 7 K 281 K H 4
( A Sanyo) , 4li /KA ( 35 E Millipore ) , 7K 2 1H IR
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¥5 . Probe master mix 12.50 pLh; BT W5 ¥ %
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Table 3 Primers and probes of tdh and trh of Vibrio

parahaemolyticus using in real-time PCR method

WP 5 AR JFH(5'-3")

tdh LS TCACAACGTCAGGTACTAAATGG

TUESI AGCAGAATGACCGTGCTTATAG

tdh % FAM-ACTATACAATGGCAGCGGTGTCTGG-BHQI
trh LUES GGGTCGGCTGAACTGTTATT

TUES AACCGATTGACCGTATACATCTT

rh 4 HEX-CCCGGTTAAGGCAATTGTGGAGGA-BHQI

e T T 5 R A B R Al K B B K 10 wmol/L ¥R Y TAE
& 5 i

1.2.4.5 5tk KR UK
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PCR Ml , i 5 %% % PCR 6 W Y 45 S k. fdf
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W 2% Bk DNA 1Y 10 A58 B3 B AE B 2 PCR
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PCR J5 ik, R 4T edh A1 orh LD, K 19 Fh
TR 45 BEIEAT H X, PF A AR BIF 5 A ST 11 LR 2E
PCR 755 PCR J7 1 %) B il P 90 5 2 77 58 DA A
25 S 1 — B0k

2 H#R
2.1 PCR 7B 6

28 Qubit 9t € =AM SE , i TR Ak 20 T A
DA 21 452 BOR ) A 2 BUAY cdh A1 orh 355 DXL PH M 1) 3%
I PEYR 7 2 % bk DNA Wk B8 15 ng/ L, i FH

A01 A02  A03  A04  AO05  A06

aligk 6 HHEAT 10 1588 BE 76 B f5 , DNA Wk FEAIRR
1.5.1.5x107" [1.5x107* 1.5%x107° [ 1.5% 107" 1. 5%
107 .1.5x107° . 1.5x107" ng/pL, % B PCR J5 ¥: i
TTH 85, 10 & o PE 300 B 48 Uk R e AT
R VRS T, R 9 PR B R DNA RN 43 F b e 9K
TE PRI U T (A12 TKIE ) ;2 DNA W BEER 15.1.5,
1.5x107" ng/pL B, H g H PCR ¥ 14 &4 I Wi
A UL (A01-03 3k ) ;DNA ¥ N 1.5%x107° ng/ul
BF, B RS P 1 4 o] RUIE(E 5 855 (A04
Wil ) ; DNA ¥R 1.5x 107 ng/uL I ( AO5 ¥k
), HM R wrh 19 K B KN 500 bp, 454 )
55, WIRJL-F- AW 00, B 5 wdh 1 7 B/
269 bp PR C JC k3 Hl; DNA ¥ B L T
1.5x107 ng/pL B, AR 2 H 193 K PCR ¥ 4%
a5 (A06-09 Tk 18 ) o 1% B i AR & o B 3 BN
25 O B T B R AR PCR R AR &R OE H
(A10 A11KiE ), HIWE 1,
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1.5x107° 1. 5%1077 ng/pL,A10 Jk & PCR A DNA Bi#zH ATCC25922,A11 ki R 25 FAXF IR A12 k8 4 Size Marker.
B 1 B MR IR edh B arh K2 PCR 7= 49 11 H, vk &

Figure 1

2.2 %06 PCR J7 ik R S PR AN R Bk S 5

fiff FH A BF 5% 3 57 19 2¢O PCR 7 %, FF B Al %
M PEIREE Z Ah 05 UL 9 B bR o T Bk DNA 43 1) i
P934 B AR K 2 515 % . A6 X B i 1 9K
P tdh F erh JE DR [)ESF 2 A7 4G 00 1), TG 38 U R
B (2 (o A il 2 43 0 Sk @I I M R TR edh R
trh JE DA B4 i £ ) |, B A BIF 5% 57 19 2 PCR
75 3 %k @ A I edh A0 ork 35 7 3 DRG0 B A
SPER A, %Ok PCR 7 2 6 @l i PE 9K edh
Herh FE DR FEAT K DU I DNA A B e Ji8 b v, L™

The electrophoretogram of tdh and trh PCR amplification of Vibrio parahaemolyticus

oM £ Ce fH OB /b, 4 DNA B AR Wk N
1.5 ng/pL B, tdh F orh FEPH B Ce{H/NTF 20 (A 2
MRS BRSO AT W ihZ) bE
DNA AR BE 19 10 A5 80 B2 B, H Cr (BB i K
H#) DNA B BE N 1. 5107 ng/wL i, tdh Fl irh
PIAHE A Cr AT /N T 35, PCR 26615 550 B i,
DNA fRAR M ERBEE 1.5x107° ng/pl I, H Ct f
37, K, XAUE 9¢ % PCR Jy 2 46 I & i i
SRTE tdh R oerh HE DAY RBUE O 1.5% 107 ng/plL
(K2),



o AR AR

— 58 — CHINESE JOURNAL OF FOOD HYGIENE 2022 455 34 B 1
Amplification .
2500 F- e I .......... I.I ......... »:E,.: 3 -F‘I.-I'ﬁ
: : : 7 P T P P T =) >y A
; : ;/,.f:/ ] SERFHE G ik PCR 7 ik B 45 MR O | R 0
2000 - S ERRRREE -EELTLEREES # et ] e e B RO . ; \
: : /7 -] =B R R B e e e, & T R TE LA
5! 300 T OKG HEBE & O T3S A KA B A AR B B oY
1 000 A RN ST TR LI L PCR K
w0 Wk, B HREEARFIE— 285, 0.
MUHAMMAD %% Xf groEL  tdh Fl wrh #7 = &
0_

TE 25 6 R E (5 030 50 S BV P I TR edh 0 ek 5 DR B 9 1 it 25
B PR SIER 2€ 9 PCR 9738 Hh 28 221145, % W DNA BB ik B 4R
WH:1.5.1.5x107" [ 1.5%107% | 1.5x107° | 1.5%x107™* 1. 5x10™ ng/pL
B2 R IR wdh R orh 3 SEISEOE PCR &7 i 28
Figure 2 Fluorescence PCR amplification curve of tdh and

trh virulence genes of Vibrio parahaemolyticus

2.3 FIEVEN S5

i/ PCR J7 ¥ M9 06 E & PCR J7 i, XF K EH
2015—2016 4 29 D4 43 B Y 2 771 Bk @IS i 7
I JE K20 DNA 43 5 A7 DU, AR 2% % PCR ko
25 2015 4 TR & a4 By 1 137 BRI %
ISR L3 kA 45l edh FEIRL, 19 kA H 485 A
rh FEP b 2 BR[A B HE AT edh ek BEIH L 2016
AENTRE R S B0 1 634 kR, 4 BRAS H 4E
tdh FE A 7 AR AT ok FEDH . PCR Kl 25
55585 PCR A il 45 38 g B — 2,

S5 TR PCR 5k 40 B X 2 771 Bk @I il 1
SR 43 B KR tdh FI erh B 7 35 DR ) A 00 285 SR T 9
PCR 77 43 0 AT PR, AS B 590 4 57 ) S 2 't o
it PCR J7 i B A kil o (] 4| R 5 R W 2 4R R
1.5%107" ng/pL L3 PEMFEAR R IL 2 4,

F 4 PCR HPOLSE R PCR G A I tdh 0
trh #7779 5 1
Table 4 Evaluation and application of PCR and real-time

PCR in detecting tdh and trh virulence genes of Vibrio

parahaemolyticus

P 4 47 L
PCR P E it PCR

oz ) 5 212.5h 21 1.5h
B W B HLUK Jo i HL Uk
5 T6 38 XL TJo 28 i
— &tk —E —
I 7 A K w 2=

K edh 5 R HE
K ek JE K 52 60
2015 4R TE Bk tdh K5
2015 4ERE BR erh K U
2016 4EF Bk tdh Kl
2016 4F F Bk orh K

1.5%x107% ng/ulL
1.5%x107% ng/uL
0.26% (3/1137)
1.67%(19/1137)
0.24% (4/1634)
0.43% (7/1634)

1.5x107* ng/ulL
1.5x107* ng/uL
0.26% (3/1137)
1.67%(19/1137)
0.24% (4/1634)
0.43% (7/1634)
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tdh erh SEATAS I A A BR R 10 pe/ BB, H 5 % A
FLP R AT R 5 AR AR B4 ST 9 DU EE PCR R B
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