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Duplex PCR detection for Escherichia coli 0157: H7 and Salmonella in retailed raw pork
ZHANG Xiu-fang, WU Er-li, LIU Xiao, ZHANG Wei-qiang, HU Hui, SHAO Liu-yun,
WANG Ya-bin, CHEN Li-ying
(Engineering College of Animal Husbandry and Veterinary Sciences, Henan

Agricultural University, Henan Zhengzhou 450002, China)

Abstract; Objective To develop a multiplex PCR protocol by which Escherichia coli and Salmonella in raw pork could
be simultaneously detected and investigate possible pathogenic bacteria contamination. Methods Primers were designed
in accordance with the rfbE gene of Escherichia colt O157: H7 and invA gene of Salmonella. Through reaction optimization,
specificity and sensitivity tests of single gene and multiplex gene PCR, a duplex PCR method was established for rapid
detection of Escherichia coli and Salmonella. 144 raw pork samples were collected from different general supermarkets,
chilled meat shops and farmer’s markets in the city of Zhengzhou, and were analyzed by the PCR method. Conventional
microbiological examination was also taken as a control. Results The duplex PCR protocol turned out to be specific,
effective with a sensitivity of 10 pg/pl. The examination of the raw pork samples showed that 10 out of 144 were Escherichia

coli positive (6.94% ), whilst Salmonella was detected among 13 samples (9.03% ), and 2 samples were both positive

(1.38%).

Conclusion A duplex PCR assay was established for the rapid simultaneous detection of Escherichia coli and

Salmonella, and pathogenic bacteria contamination existed in raw pork which should be concerned about.
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Rad) % i €115 43 HT & 4t ( AlphaLmager' 2200, %
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Table 1  Information about the primers
i H i " PR
R 45 FR P Sl (5'-3") /IN/bp
K BE F:AACGGTTGCTCTTCATTTAG
Y Y

( Escherichia coli)
WA
( Salmonella)

R:GACCATCCAATAAGTGTG

ol F:GCTCTTTCGTCTGGCATTA 351
no.
‘ R:AACTTCATCGCACCGTCA

1.2.2  FEg AL 3R 5 47 FE 20 DNA (19 42 5t

PR R 930S TE LB B FR IRk Rk,
37 CHiFF 16 h, PRHULAISAA ISR T LB W48
FEHI R IE SR, S M Ezup #E X TE FE A 2 DNA il 2
A&V, 3 AT 4 2 7% T AR [ 41 DNA 1y 4
YR, I AARTA) 75 2 1l 28 Ao A RE BT & DNA #8545 .

AL AL B S R 6 % 42 B K br fE GB
4789. 10—2010¢ £ it I3l A= Wy 2 Ko 9 4 ¥ €5 ) % 3K
T AR 8K K A B AR S B R T LB W MR 5
F, 208 Ezup #2040 0 JE K 4 DNA i $2 324057 &
Ui W 42 BORE b DNA
1.2.3  FAEP] PCR 9738 Ko o3 B HO S S M R0 0 1

Y B R AFF I 0157: HT Ub 11 = R
FETE S AE 27 BT TR L Pt 2 07 4 T L 4 0 0 %) BR A
s MR B R T B AR R (25 ) 430 g 22l BREAR
DNA,2.5 pl 10 x 4" 34 22 pp i (42 & 1.5 mmol/L
Mg * .50 mmol/L KCI .PH =8.3 Tris-HCI) ,4 ##0.5 pl
20 mmol/L dNTP 20 pmol/L | FIF5144 1 wl,2 ul
1 U/pl Tag DNA 45 Bl , 3o H g R it iy = 78 7K #b
SRR 25 plo PS94 CHUZEYE 5 min, PCR 1§ 2R
394 CASPE: 45 5,54 CiB k45 5,72 C4EfH 1 min,
30 MEF G, 72 CHEMf 10 min, K PCR 33 7= Y1 H
1. 2% B JIG W5 FL UK 43 B K, DNA Green #% iR Yy A} 4
o Wl S R Gk aS SR IE R Y B B9 3R R % 2 B
THATIT .

ORISR 1.2.2 TR Oy B 2 B DNA, 43
S0 7 R A B FTVD 1) TR 9 DNA B W B2 745 8¢
HIF M JE 107 pg/ml J5 10 47 338 38 i B 1077 ~ 10°
pg/pl, PCR 434 J5 fF 47 45 0, 10 A4 38 W7 Az 000 28] ) o
o A T B Ay e v R U
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X XE PCR By B 5% Ml 5 38 IR BEE < 58 (57,5 .56. 6.,
54.1.53.2.52.5.52 .51 °C, £ B LR KR B
T A AT &K M EFWHsI 0. BAa 0.
ANTP, DIF Y 45 PR 28 X WU 2 R 19 52 W, 51 90 i A
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3.4.5.6.8 pl T 1% (% B gl B e b, AR 4 2% 10
T BT R 2 22 ) A e AR R AR R
1.2.5 W PCR & F 0y RE 5 M R Ao vk i

SRR O d S W E PCR 1K & X KA 7
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DAL 4 00 A 4 Bk TR B i P BE B TR 9 TR A DNA
B F oK FE 47 XE PCR §7 8, LU I 51 4 F Sz
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PCR #" 4% , 9l 72 AU PCR 3 1) e o
1.2.6 A6 8 PA h 3500 1A i BLER PCR R 5 43 B
IR A 22 5% 255 BB T ¥ 8 & 3205 K
AR T 3 55 O [ i D SR I 6 5 TR RE L O3 B AE B
F5 A b G R B IR 4 HUAN BR K [ 41 DNA I ik 47
PCR #&i ,

2 &R
2.1 BELPN PCR RSP RIS 53 By

FLE PCR A 25 2R W7, . & X K FF
rfbE SER B 514 88 T R/NZ Sl 678 bp 171,
AT VD T TR inwA J R 4 38 R /N2 2 351 bp 1Y
Fr B T AE 7= S IR TR 05 A 2F AT 1 L B0 2% M
R TR LA (0 R 7 BR TR R VA AP B BR TR 38 Ok BH
WL 1, EiR PCR P=# 407 73 #1, 5 GenBank o
A R BE R 51 R R A 435 3] 99. 9% |, Ui B BT i 4
st R TN H S R B, SO b R,
XF K K TR R RS 3K F) 10 pg/pl, X5V 1T B R R
o 10 pg/pul, WA 2,
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¥E: M: 2000 bp DNA Marker; ZEE1~7: ¥ TEDNAR RIFEREE105~102 pg/ul;
FE1~7: KIGHFEDNAR RFBERE10~102 pg/ul; 8: BIHExT

2 RIGFF AU R BSOS PCR 45

Figure 2 PCR result of Escherichia coli and Salmonella sensitivity
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Figure 3 Optimization of the annealing temperature

PUIR A 19 K AT B AP 11 T8 DNA S AR, 76 i
B HALSM S B R B £ PCR, 42—
F AR 5% 1 07 L, fc 290 2 XU PCR fe A S 1 A4
% AM:2.5 pl 10 x PCR buffer, 2wl 25 mmol/L
MgCl,,2.5 pl 25 mmol/L ANTP .4 wl 1 U/l Tag
DNA 4,20 pmol/L RS I#2 FhiE & 1 uli4
wl BiAR DNA, H Ay ddH, 0 455 s SRR 25 pl, Hx
N2 R 94 C A PE 5 min,94 C AR 45 5,53.2
CiB k45 5,72 CHEff 1 min, HLPEFT 30 DG,
J& 72 °C ZE{f 10 min,
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TEPE AL By PCR RN 2548 K, i W E PCR X K
Jo FF T U0 ARSI R AR 1k # 107 pg/ e B
ZAEAR 2= X T A2 R B AR TR & DNA BRIk 17
PCR ™14, ANAE R FF B8 AN VD 1] AR O 386 PR 7 & I
W S H A5l LAl 5l 4 A AR IR AR
SPEYTE UL T O TR R R R M R 4,

M 1 2 3 4 5
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¥: M: 2000 bp DNA Marker; 1: KgFreg;2: ¥
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Figure 4 Result of the specificity detecting by duplex PCR

2.3 W HIBUE PCR X 144 73 PYFEAS I 14 25
it A 4 PR I S EE PCR ARG T &5 21 43 51 WL 18 5

T2, SRR, N 144 03 Az F 55 AR il v Az
R AT B BHAE 10 43, K6 R0 6. 94% (10/144) 5
R V0 10 B BE PR RE AL 13y, K R 9. 03%
(13/144) ; [A] isf AG Y K I #F & AVD 1T A 2 1,
KRR 1.39% (2/144) ,

M 12 34 5 6 7 8 9 1011 12 13 14 1516 17 1819 20 21 22 23

S By A S 4% AR T IUEE PCR A I 4551

Results of detection by duplex PCR for part of raw pork samples

Figure 5

F 2 AEERE A PO AT R ANV T R PCR G I 45 R
Table 2 Duplex PCR results of the Escherichia coli and

Salmonella in raw pork samples

s N WiTE ALH 1 %
FEB R IR BA 2R/ % BA MR/ % /%
e 5.00(2/40) 7.50(3/40) 0.00(0/40)
w3 )E 4.00(2/50) 6.00(3/50) 0.00(0/50)
TR 11.11(6/54) 12.96(7/54) 3.70(2/54)
At 6.94(10/144) 9.03(13/144)  1.39(2/144)
3 itig

UTAF R, BARR O T 9 PCR PR A6 I 7 vk 9 A
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S EUR AR AR MR T A AR v, SR B (R
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SR B — B0 T DR I (0 B S S AG ) PR — TR A

PCR i, © 28 A BE Bl I o | DR A I 19 5 22
Z T PCR $i AR JE 76 % B PCR (9L aE 1 ok ik of & &
ALK g —FhoBT R PCR P14 R 5 5 9 4
PCR HEAAM A, FURAE [F] — S REAR 2 o A 22 % 4
SYESIYY, RAFAE 5 2 X 51 W) HA B DNA BiAR,
DT A ) — Sz B e TR IF 7 22 2% H g DNA R
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A B E AR — L85 S AR B i R A E T 2
DA< R
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B RIR M, RIS e A e A o AR 1K B 3k B
T P A i (R4 Ay PR ST 9 WUEE PCR 7 ik, St
TR PR K B AT RRT VD DA (D B A U, HE R
PEAT 3K 10 pg/pl, X% w5 T4 /MBS BTt s g 2%
I (HXE PCR RUE N 32 pg/ul), B b w]
W, AR 56 7 28 57 1 WUER PCR 4G I 7 15 BE (W] 15 A% )
PP O R, 4 S v, RBUEE S R R X T g A
e R PR ARG T R W A T L AT R R O TR
F4) R 3 A 00 AR AR A

Z H PCR [ 34 X RN A% 1R 25K T4, a2 AR
JERE ) 25 Ty s B AR R S R T B T T B &
Pago Y, o IR IR R S PCR R Bk
() B R  h BE A v N R e AR AR RN S L B 4
P B HORBEAR R 2 SRR S, A
WSS o B HEAT T P R A 19 B PCR B KR
B, F R — BB KR E, R G R AT A
PCR & 2 1R JCi BE b, IS T B8O, B
EMRLF,

AR G5 R AR, g A R R T AR A R
JAT i O157: HT RV |1 1 45 B0 1/ i R TS 4y, 75 5
AEM, FEHIEEH 0TG5S sh ¥ A Al o R Ol 5 ik
T DA GBI B THAEM I & g 2 K DA
PRIV UL K o TR PR T 328 B B A P 1 28 S YL A
A K. ATk B A 7 g5 6 8 i+
s PP G 3R T A8 R, T B T X S b SN TR
SR R A B B SN D B EAS Y S5 3 i
SR, B i A AR /D 1 B0 TR AT BB X 12 P 42 42 52 )
AN fH T PCR 9 R B0 &, 78 SE PRk DU 2 F
R Al REY 3G L DNA, e nl e M H £ & PCR J7
TRXIARE S AT WD 0, SR 5 P4 A AR R IR IE , DT
R R T
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