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Table I  Tested strains and strains number

No.of strains showing positive PCR result/No.of strains tested

Bacterial strain

bfp It rfbE ial

Enteropathogenic E.coli

Ol11:nm ATCC 43887 1/1 0/1 0/1 0/1

086:K61 CIQ* 1/1 0/1 0/1 0/1

026:K60 CIQ 2/2 0/2 0/2 0/2

044:K74 CIQ 1/1 0/1 0/1 0/1

0119:K69 CIQ 1/1 0/1 0/1 0/1

0114:K90 CIQ 2/2 0/2 0/2 0/2
Enterotoxigenic E.coli

078:H11 ATCC 35401 0/1 1/1 0/1 0/1

078:K80 CIQ 0/2 2/2 0/2 0/2

025:K19 CIQ 0/1 1/1 0/1 0/1
Enterohemorrhagic E.coli

O157:H7 ATCC 35150 0/1 0/1 1/1 0/1

0O157:H7 CIQ 0/1 0/1 1/1 0/1
Enteroinvasive E.coli

0O124:nm ATCC 43893 0/1 0/1 0/1 1/1
Escherichia coli ATCC 25922 0/1 0/1 0/1 0/1
Escherichia coli ATCC 8379 0/1 0/1 0/1 0/1
Escherichia coli ATCC 11775 0/1 0/1 0/1 0/1
Escherichia coli CIQ 0/5 0/5 0/5 0/5
Salmonella. typhimurium ATCC 49416 0/1 0/1 0/1 0/1
Salmonella. cholerae ATCC 10708 0/1 0/1 0/1 0/1
Salmonella. enteritidis ATCC 13076 0/1 0/1 0/1 0/1
Citrobacter freundii ATCC 8090 0/1 0/1 0/1 0/1
Shigella flexneri ATCC 12022 0/1 0/1 0/1 0/1
Proteus mirabilis ATCC 29245 0/1 0/1 0/1 0/1
Proteus vulgaris CMCC 49027 0/1 0/1 0/1 0/1
Campylobacter jejuni ATCC 33291 0/1 0/1 0/1 0/1
Yersinia enterocolitica ATCC 9610 0/1 0/1 0/1 0/1

a CIQ, Liaoning Entry-Exit Inspection and Quarantine Bureau of China.
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Table 2 Primers used in this study for amplification of diarrheagenic E.coli genes

Strain Gene Primer sequence 5537 Size of product/bp
enterotoxigenic E.coli It GCACACGCAGCTCCTCAGTC 218
TCCTTCATCCTTTCAATGGCTTT
enteropathogenic E.coli bfp GGAAGTCAAATTCATGGGGGTAT 294
GGAATCAGACGCAGACTGGTAGT
enterohemorrhagic E.coli rfbE ATTGCGCTGAAGCCTTTG 499
CGAGTACATTGGCATCGTG
enteroinvasive E.coli ial CTGGATGGTATGGTGAGG 320
GGAGGCCAACAATTATTTCC
14 HRMHRR 2 &
1
DNA |41 DPCR 21 thikHR R R
1.4.2 DHPLC PCR-DHPLC 10xPCR
2 pL 10 pmol/L 1 uL  dNTP
141 PCR PCR 25 UL 10 mmol/L 2 uL  Tag DNA 5U/ul 0.2 pL
16.8 uL DNA2 uL H 25 ulL
94 3min 94 60s 60 60s 72 60s 68 NAZpL O Bp
35 77 Tmin 4 94 3m1n.94 60s 60 60s 72 60s
1.4.2 DHPLC PS-DVB & CI§ 72 7min 4
E 5t é-
DNASep 4.6 mmx50 mm 3 um 22 ﬁ’*'?‘ﬂ” 9
50 A 50.2% .
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= F AR TA
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B1 4MARERNHEEEXBHTFE DHPLC #5740 B %
Fig. 1 DHPLC chart of enteroinvasive E.coli. A: enteropathogenic E.coli; B: enterotoxigenic E.coli;
C: enterohemorrhagic E.coli; D: enteroinvasive E.coli.

23 RYPERE EIEC ATCC 43893 36 24 h
ETEC ATCC 35401 15

EPEC ATCC 43887 DNA
EHEC ATCC 35150

PCR-DHPLC
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ETEC ATCC 35401 27 CFU/mL
EPEC ATCC 43887 33 CFU/ mL
EHEC ATCC 35150 25 CFU/ mL
EIEC ATCC 43893 42 CFU/mL
24 |SEENRE

2007 10 2008 5
PCR-DHPLC 9
1256
GB/T 4789.6—
2003 PCR-DHPLC
21 GB
PCR-DHPLC
GB PCR-
DHPLC 100%
PCR-DHPLC
GB 3

%3 %M PCR-DHPLC #1 GB A A MBS KT E#K
MEERE LR
Table 3 Comparation of the results of diarrheagenic E.coli
detection with PCR-DHPLC method and GB method

Statistical result PCR-DHPLC method GB method
ETEC 9 ETEC 9
. EPEC 11 EPEC 11
Positive result

EHEC 0 EHEC 0
EIEC 1 EIEC 1

Negative result 1235 1235

Positive% 1.67% 1.67%

Total 1256 1256
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Denaturing high-performance liquid chromatography for identifying four
categories of diarrheagenic Escherichia coli

Junyi Xu, Jijuan Cao’, Qiuyue Zheng, Xin Zhao, Pingping Yan

(‘Liaoning Entry-Exit Inspection and Quarantine Bureau of China, Dalian 116001, China)
(*College of Life Sciences, Liaoning Normal University, Dalian 116021, China)

Abstract: [Objective] We report a new molecular technique for the analysis of four categories of diarrheagenic Es-

cherichia coli based on the separation of PCR-amplified target fragments by denaturing high-performance liquid chroma-

tography (DHPLC). [Methods] Enteropathogenic E.coli, enterotoxigenic E.coli, enterohemorrhagic E.coli and enteroin-

vasive E.coli were identified by analyzing four specific virulence genes. [Results] A total of 32 bacterial strains were

tested, giving no false-positive or false negative results. The detection limits were as low as: ETEC 27 CFU/mL, EPEC
33 CFU/mL, EHEC 25 CFU/mL and EIEC 42 CFU/mL. [Conclusion] The data suggest that PCR-DHPLC will be useful

for diarrheagenic Escherichia coli detection and identification.

Keywords: diarrheagenic Escherichia coli; Polymerase Chain Reaction; PCR; denaturing high-performance liquid chromatography
(DHPLC)
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