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Detection of 5 kinds of common foodborne pathogens
by GeXP multiplex polymerase chain reaction
YANG Mengjie', REN Jia®, LI Yang', MA Xuejun'
(1. National Institute for Viral Disease Control and Prevention, Chinese Center for Disease
Control and Prevention, Beijing 102206, China; 2. The First Affiliated Hospital of
Zhengzhou University, Henan Zhengzhou 450052, China)

Abstract; Objective  To establish a new and rapid GeXP ( GenomeLab™ eXpress Profiling) based multiplex

polymerase chain reaction (PCR) assay for the detection of five common foodborne pathogens. Methods Nucleotide
sequences of specific gene (invA, rfbE, PfrA, IpaH, tlh) of the five pathogens ( Salmonella, Escherichia coli 0157 = H7,
Listeria monocytogenes, Shigella, Vibrio parahaemolyticus) were obtained and compared. The primers were then designed
and the multiplex PCR assay was evaluated. Optimized assay was further validated with the detection of the unknown strains
and artificially contaminated samples. Results The GeXP multiplex PCR with five sets of specific primers can be used to
detect five foodborne pathogens simultaneously within 5 hours. The specificity was examined by specimens confirmed
previously. The detection limit was 10’ CFU/mL. Conclusion The results suggested this GeXP multiplex PCR assay was
a fast, high throughput test for foodborne bacterial pathogens.

Key words: GeXP multiplex polymerase chain reaction; Salmonella; Escherichia coli 0157 :H7; Listeria monocytogenes
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Sequences of the primers and the size of the PCR products
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Specificity of primers for 5 species of target pathogens
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Figure 2 Specificity results of GeXP multiplex PCR system

30000 A
rfbE
25000 | 151.22
20000 | h
24570
15000 |
10 000 | IpaH invd
190.61 | pri 1322 85
#5000 314.17|  gapdh
e 392.09
op P S . f . b
{iz 0 50 100 150 200 250 300 350 400 450 500 550
K .
R 22500 .
20000
L 1fbL
17 500 151,07
15000
12500 lh
24558
10000 |
7500 IpaH .y
5000t 189.93 | pfi4322 61
313.96, apdh
L gap
2500 ” 392.26
0 T V. A Al A

0 50 100 150 200 250 300 350 400 450 500 550

B RBIRAE 0157 :HTH JE 43 518 10°.10°  10*
10° CFU/mL 1) DNA 1B & W AE b F AR 5, iE 17 1%
Tk RE T, &SRR, TE 10° CFU/mL K
ST D[R] B4 S I S R AR . AR S 1
R HEE =W, AL R (R R <
10%) , 45 % WA 3,
2.4 GeXP £ PCR KR W12 N FH T & 0 B #k K&
N TREADUARE 5 A

12 B A R R AS I 1 VD 1T B 2 A B A A
AR KR A TE 0157 (HT BB 45 1 #k,
FIPE 7 R CEDAE 5 A B AR ) , DL B BHPESS R
SN/T 2641—2010"" B613iF , 45 SR 58 & — 3, K 5 Fh3k
97 T B ML AL A 10 N 05 e 2R 0 S BT XS PR A
40 P2 UL I 41 DNA 1T GeXP £ H PCR i iill,

25000 F
B
L 1fbE
20 000 150 87
15000 ah
245.06
10 000
o
5000 F . {.lfg/jéZZI‘)
o gapdh
391.89
0 Al |
0 50 100 150 200 250 300 350 400 450 500 550
17500 D
15 000 1fbL
151.12
12 500
10 000 th
245.61
7500
IpaH A
5000 . Inv.
190.00 |Pfr4322.63
2500 F 13..98 gapdh
392.23
TS, Aadll J |

0 50 100 150 200 250 300 350 400 450 500

FIHEER 5 BR A op

T A~D AR AR N 10°10° (10 (107 CFU/mL 12 5 PCR ¥ 4%
K3 GeXP £ & PCR R U A
Figure 3 Sensitivity results of GeXP multiplex PCR system

ZER R, TS () GeXP £ # PCR 35X} 40 iy A
TG YRR i B A R I8 R 100% , A H B BE A 5)
BB U B A 5 3 6 £ 3R 5 B SO R Y [R]
A A U B B R e

3 itie

AT, B AT b o v X A 86 op 5 Flws WL
TRPESOR B (V0 1T B K B A B L S A A 49 2 &
SO T L SO TR R L I ) A ) 3 AR
B G  T HE 35 A AL S T i DR A R
JAMIK (3~7 d) , REUEA R, J0 k06 2 8 I

TR AE W) B N S Ak E N X R I ik | e
W AR ESR . 2 PCR RUPREE 2 5 K A6 ) i
oA O TR B S A R 7 TR L T 9 o 43 v A LA
Jz R R TR R A T LR Y A RO
LA 2 & 8 02 1 20 6 U8 Pk BOm B A AR
AH B Z & PCR AF7ES | AR BT 48 AEFE S 9
B YR 2 YRS Y A 2 — o KA RE
DX T S 85098 A X6 30 I 45 ) R AR 3 3 A ST
) GeXP Z T PCR J&3 T GeXP K A1 E &4
FrFal Z FERETLZEPCRER BHER
KB AR S & REEOCHE S R AR — R



R B AR AR

—390—

CHINESE JOURNAL OF FOOD HYGIENE

2020 4E45 32 4245 4 1)

IR TR = Sl ) B 7 - P % o8 T8 Tal SR LD
195 R S 51 W B — o Y L A [ A — A
PCR LA Z , 04 I BEAIE 0 5, B 7 32 5 o7 11
WHAGIYW G &G 8, A B0k P 1 & 1 )
B B ANAT LUK 4 B A I 2 PCR =4, AR R B
KANFIWTAS 6] B 56 B R 4 26 615 55 3 R ) &
TSR B 1) 25 0 5 Rl e 3 P SR B kR N AT
PLArA 223K 30 Rl AR S 6 2 fE B0 T /R
Bl IZ H AR K I T 3 I 22 25 4 45 00 R M 9 0 1
RO PE N EL SR B (HPV) W R 3k
TR

ARG HE T A F L S R TR BOW B A GeXP
Z & PCR AN R S0 AP 1 S A H AR, 5
B R A PR A R BRAR T 32 X5 Y v e, H
[vi] B BRLAE RGN S R H AR B AL U R A 10° CFU/mL,
55 3CHk AR A AL, TR BT 40 £y N TV5 Ye A i E
AR, oA B AR BH P S8 B e A 25 2R 5 52 bR
TFYORBUA AR . T — 2B Ak 2 1 Ak SR ik &R DL
P — A5 42 1 U I 5T K O BRI Y R 4 s
PR v 3 ARG A Ak R TR A T R
EMTAESCRER R L2 WS ST EA KRN
SR I FH A

&%k

[ 1] VELUSAMY V, ARSHAK K, KOROSTYNSKA O, et al. An

overview of foodborne pathogen detection: in the perspective of

biosensors[ J]. Biotechnol Adv, 2010,28 (2) :232-254. DOI.
10. 1016/j. biotechadv. 2009. 12. 004.

[ 2] MAZUREK J, SALEHI E, PROPES D, et al. A multistate
outbreak of Salmonella enterica serotype typhimurium infection
linked to raw milk consumption-Ohio, 2003[J]. J Food Prot,
2004, 67 ( 10 ): 2165-2170. DOI: 10.4315/0362-028x-
67. 10.2165.

[ 3] WLIER, HEOeW, BREINY | 55 fWa4 2005—2011 4F 41 i 14
SPETATIR =T (], T E W B2k, 2013,14(4) .
288-291.

[ 4] CECCARELLI D, HASAN N A, HUQ A, et al. Distribution and

dynamics of epidemic and pandemic Vibrio parahaemolyticus
virulence factors[ J]. Front Cell Infect Microbiol, 2013,3(97) .
97. DOI; 10. 3389/fcimb. 2013. 00097.
[ 5] WALKER S J, ARCHER P, BANKS J G. Growth of Listeria
] Appl

monocytogenes at refrigeration temperatures [ J ].

[10]

[11]

[14]

[15]

[16]

Bacteriol, 1990, 68 (2). 157-162. DOI. 10.1111/j. 1365-
2672. 1990. th02561. x.

TORSO L M, VOORHEES R E, FOREST S A, et al
Escherichia coli 0157 : H7 outbreak associated with restaurant
beef grinding[ J]. J Food Prot, 2015,78(7) : 1272-1279. DOI.
10. 4315/0362-028X. JFP-14-545.

RAT A J, KAMATH R M, GERALD W, et al. Analytical
validation of the GeXP analyzer and design of a workflow for
cancer-biomarker discovery using multiplexed gene-expression
profiling[ J]. Anal Bioanal Chem, 2009,393(5):1505-1511.
DOI.10. 1007/500216-008-2436-7.

QIN M, WANG D Y, HUANG F, et al. Detection of pandemic
influenza A HINI virus by multiplex reverse transcription-PCR
with a GeXP analyzer[ J1. J Virol Methods, 2010, 168(1/2):
255-258. DOI:10. 1016/j. jviromet. 2010. 04. 031.

rfrie RS A K B 6 R R £ R R L B0
H & PCR-DHPLC J57: . SN/T 2641—2010 [S]. b5,
[ b of 3 24, 2010.

YUAN Y X, WU H L, WANG N, et al. FIT interacts with
AtbHLH38 and AtbHLH39 in regulating iron uptake gene
expression for iron homeostasis in Arabidopsis [ J]. Cell Res,
2008,18(3) :385-397. DOI. 10. 1038/ cr. 2008. 26.
CHAMBERLAIN J S, GIBBS R A, RANIER J E, et al. Deletion
screening of the Duchenne muscular dystrophy locus via multiplex
DNA amplification [ J]. Nucleic Acids Res, 1988, 16 (23):
11141-11156. DOI;10. 1093/nar/16. 23. 11141.

W%, MET, T, . GeXP ZHIEH KL NI REMIT
R[], FHSBEE, 2016,48(1) :128-131.

g, BN, FA, 5. GeXP £ T4 B8 AR X U & iz
AL R 2 M 5 S RO BE A DG PE R SR L) ] b
BE25, 2016,38(8) :1143-1146.

YANG M J, LUO L, NIE K, et al. Genotyping of 11 human
papillomaviruses by multiplex PCR with a GeXP analyzer[ J].
Journal of Medical Virology, 2012, 84 ( 6): 957-963. DOI.
10. 1002/ jmv. 23275.

FEAR, MELE, RAMH, . SEERKRIKBAE SRS
TERG R & S A I g N[0 ]. AETRBT R 4435, 2011,
45 (4). 359-361. DOI. 10.3760/cma. j. issn. 0253-9624.
2011. 04.015.

CHIANG Y C, TSEN H Y, CHEN H Y, et al. Multiplex PCR
and a chromogenic DNA macroarray for the detection of Listeria
monocytogens, Staphylococcus aureus, Streptococcus agalactiae,

Enterobacter sakazakii, Escherichia coli 0157 : H7, Vibrio

)
parahaemolyticus , Salmonella spp. and Pseudomonas fluorescens

in milk and meat samples[ J]. ] Microbiol Methods, 2012, 88
(1):110-116. DOI.10. 1016/j. mimet. 2011. 10. 021.



