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Molecular characteristics and antibiotic resistance of Escherichia coli from foods based on whole
genome sequencing
CHEN Wenjie, YU Ying, FANG Zhixin, GU Qifang, ZHU Yangqi, BI Jing, ZHANG Hongzhi
(Shanghai Municipal Center for Disease Control & Frevention, Shanghai 200336, China)

Abstract: Objective This study aimed to analyze the molecular characteristics and antibiotic resistance of
diarrheagenic Escherichia coli (DEC) from meat and aquatic products in Shanghai City. Methods The DEC isolates
were characterized by applying antibiotic tests and whole genome sequencing (WGS). The BioNumerics software was
used to analyze and assemble WGS data. Then, multilocus sequence typing sequencing, virulence profiles, and
antibiotic-resistant genes were analyzed adopting assembled genome sequences. The antimicrobial susceptibility was
investigated. Results In this study, most DEC isolates were EAEC (73.2%), and most of the EAEC isolates carried
only the astA gene (90.2%). All 56 DEC isolates have been typed as 37 STs. The resistance rate to NAL was higher
(64.3%) , followed by aminoglycoside, beta-lactam, and tetracycline. The multi-drug resistant DEC isolates were
48. 2% resistant; furthermore, the resistance genes were detected in these DEC isolates. Conclusion EAEC isolates
are dominant DEC isolates from foods in Shanghai City. Furthermore, these DEC isolates exhibited a higher resistance
rate, compared with the corresponding resistance genes. These results suggest that molecular surveillance should be
enhanced. Moreover, fundamental data can be obtained by employing the WGS for tracing DEC isolates and analyzing
pathogenicity.
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Table 1 The food source and proportion of 56 DEC isolates
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Table 2 Virulence genes and characteristics of 56 DEC isolates
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Figure 1

STs of 56 DEC isolates
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Figure 2 The resistance of 56 DEC isolates
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Table 3 The resistance genes of 56 DEC isolates
P VALESE TSR 6 T 245 ik PR 2
JPRR)" i B VA T T PR 2l 14 blaggy o0 blargy og blayyy gy Dlagyy y blaggy oy blaygy o3 blaggy 5,
Beta-lactam/26 blagy 517 30laggy 07> Dlagy g5 blaggy 156 blaygy 106 bDlaygy yg blaggy g blaggy o blaggy 00 blaggy 5o blaggy o
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Quinolone/7 qnrS1.0gxB .qnrS2 . oqxA . qepAl . qnrB6 . aac(6')-Ib—cr
Colistin/2 mer—1.1 .mer—9
Fosfomycin/1 fosA3

Rifampicin/2 ARR-2 ,ARR-3
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Table 4  Distribution of multi-antibiotics and antibiotic resistant mechanism

EZ RSy ifif 2 R A 1§ 245 L

58 AMS(CTX, CAZ, CRO)-GEN-TET-SXT-CIP(LEV, NAL) Beta-lactam , Aminoglycoside . Trimethoprim , Tetracycline . Quinolone
47 AMS(CTX, CAZ, CRO)-TET-SXT-CIP(LEV, NAL) Beta-lactam . Quinolone \Tetracycline \Trimethoprim

47 AMS(CTX, CAZ, CRO)-CIP(LEV, NAL)-TET-GEN Beta-lactam , Quinolone , Tetracycline \ Aminoglycoside

47 CIP(LEV, NAL)-GEN-SXT-TET Quinolone \Aminoglycoside ,\ Trimethoprim , Tetracycline

3 CIP(LEV, NAL)-TET-SXT Tetracycline \ Trimethoprim . Quinolone

3 AMS(CTX, CAZ, CRO)-CIP(LEV, NAL)-GEN Beta-lactam . Quinolone ,Aminoglycoside

3 AMS(CTX, CAZ, CRO)-CIP(LEV, NAL)-GEN Beta-lactam . Quinolone . Aminoglycoside

3H AMS(CTX, CAZ, CRO)-CIP(LEV, NAL)-SXT Beta-lactam .Quinolone . Trimethoprim

3H AMS(CTX, CAZ, CRO)-CIP(LEV, NAL)-TET Beta-lactam . Quinolone \Tetracycline
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