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Abstract: Objective To establish a rapid GeXP-based multiplex reverse transcription—PCR assay (GeXP assay) for si-
multaneous detection of 5 subtypes of diarrheogenic Escherichia coli. Methods Specific primers were designed accord-
ing to reserved sequences of 12 virulence genes in enterotoxigenic E. coli (ETEC), enterinvasive E. coli (EIEC), entero-
pathogenic E. coli (EPEC), enteroaggregative E. coli (EAEC) and enterohemorrhagic E. coli (ETEC), and PCR amplifica-
tion was performed with a single pair of primers to validate the specificity of PCR assay with a single template and a
single pair of primers. The specificity of the GeXP assay was evaluated with the genomic DNA of 5 subtypes of diar-
rheogenic E. coli as the template in a mixture of 12 pairs of primers, and the sensitivity of the GeXP assay was evalu-
ated with the mixed suspensions of 5 subtypes of diarrheogenic E. coli at concentrations of 10°, 10°, 10* and 10’ CFU/mL
as the template. Foods purchased from supermarkets and agricultural retail markets were prepared into 34 spiked sam-

ples, and 5 subtypes of diarrheogenic E. coli were detected using the GeXP assay and compared with the fluorescent re-
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al-time multiple PCR assay. Results The sizes of sth, pic, bfpB, astA, li, escV, aggR, stx1, widA, invE, stx2 and sip

genes amplification products were consistent with expected sizes using a single template and a single pair of primers,

with a fluorescent signal intensity of more than 25 000 A.U. The sizes of the GeXP assay amplification products of 12

virulence genes in 5 subtypes of diarrheogenic E. coli were consistent with expected sizes, with a high specificity. If

the concentration of the mixed suspensions of 5 subtypes of diarrheogenic E. coli was 10° CFU/mL, the GeXP assay was

effective for simultaneous detection of 12 virulence genes, with a high fluorescent signal intensity, consistent repeated de-

tection results and a less than 10% coefficient of variation. The GeXP assay detected 3 ETEC isolates, 12 EAEC iso-

lates, one EIEC isolate, one EPEC isolate and one EHEC isolate among the 34 spiked samples, which was in agree-

ment with the detection of 5 subtypes of diarrheogenic E. coli with commercial fluorescent real-time multiple PCR as-

say kits. Conclusion A GeXP assay has been successfully established for simultaneous detection of 12 virulence genes

in diarrheogenic E. coli, which is effective for clinical differential diagnosis and epidemiological surveys of diarrheogenic

E. coli.

Keywords: GeXP assay; diarrtheogenic Escherichia coli; virulence gene; multiplex reverse—transcription PCR assay
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R 5 MEIGTERBIRAE 12 FEESIZEN GeXP Rtk 11 MILASAE B

Table 1 The specific primers for 12 virulence genes of 5 diarrheogenic Escherichia coli for the GeXP assay

A Gene 51¥YF 41 Primer sequence (5'- 3') FEWIHEE Product length/nt

escV F:AGGTGACACTATAGAATAACGCTGAATTCCGCGAGACTGG 241
R:GTACGACTCACTATAGGGAGCATTTAGCCTCGCATACGG

bfpB F: AGGTGACACTATAGAATATGTCTTCGAGACACCCCTGTAGG 214
R: GTACGACTCACTATAGGGATTCATCTTGAACTGATCAACA

stx 1 F: AGGTGACACTATAGAATAGTTGATGCTCAAAACCCCACGAAG 279
R: GTACGACTCACTATAGGGAAGAAAGTGTCGCAAGCTCTGTA

stx2 F:AGGTGACACTATAGAATACTACGGCCTCAAAACAGAACCA 308
R:GTACGACTCACTATAGGGACGACATACATCGGAATTCAGTAA

It F: AGGTGACACTATAGAATAAGCCTTACATCGCTGTATTGGTTG 233
R: GTACGACTCACTATAGGGATCTTCAACCAAGACATGACAG

stp F: AGGTGACACTATAGAATATCTGTGCTGGTTTTTATTCCG 319
R: GTACGACTCACTATAGGGACACTTCCAAGTCCGTACAATG

sth F: AGGTGACACTATAGAATACGCCATCCCAAGAGTTGAGG 191
R: GTACGACTCACTATAGGGATCTTTTAGAACTCGGTTCAT

invk F: AGGTGACACTATAGAATATTTCCCAGAGTCCCATTGACAGG 296
R: GTACGACTCACTATAGGGATCCATCGTCCGTACTCGGT

astA F: AGGTGACACTATAGAATATTGCTGGTGTTTGCTGGTGG 224
R: GTACGACTCACTATAGGGACATTGTCCGCGGCGTGTTG

pic F: AGGTGACACTATAGAATATTTATAGATCAGGACCATGCTTTT 200
R: GTACGACTCACTATAGGGACGTTGGAATGTCCCGGCTAATG

aggR F: AGGTGACACTATAGAATAGCATCAACATAATTTCAACTT 255
R: GTACGACTCACTATAGGGATTCCATAAAGTCCGTGTTTTC

uidA F: AGGTGACACTATAGAATATCGTGAACACAAGACTCAAGTATT 287
R: GTACGACTCACTATAGGGAGCAATCCGTTACTGTTTCACTT

Y (10 pmol/pL) 2 pL, R DNA 1 pL, KENGE
JKANE 50 wLo PCR R 454: 95 C 10 min; 95 C
30s, 55°C30s, 72 °C30s, 10 MEH; 95 °C 30 s,
65 C 30 s, 72 C 30 s, 10 MEH; 95 C 30 s,
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Figure 1 The specificity results of the GeXP assay with a single template and a single pair of primers
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Figure 2 The specificity results of the GeXP assay with a single template
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