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Antimicrobial Resistance and Transmission Risk of Foodborne
Escherichia coli in Wet Markets
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Abstract: [Objective] To evaluate the antimicrobial resistance and transmission risk of foodborne Escherichia
coli in wet markets, this study isolated E. coli from pork, aquatic products, vegetables, and wastewater collected
from three wet markets in Hangzhou, Zhejiang. [Method] The isolates were identified by 16S rRNA sequencing,
and their antimicrobial resistance phenotypes were determined via the disk diffusion method. PCR was employed
to detect antimicrobial resistance genes and integrons in the isolates. The antimicrobial resistance characteristics
of E. coli were analyzed, and conjugation experiments were performed to assess the potential for horizontal
transfer of antimicrobial resistance genes. Co-occurrence network analysis was conducted to evaluate the
transmission risk of antimicrobial resistance among the isolates. [Result] A total of 68 E. coli strains were
isolated from 180 samples. The Kirby-Bauer (K-B) test revealed that most E. coli isolates were multidrug-

resistant (MDR). The resistance rates to amoxicillin, tetracycline, and sulfisoxazole exceeded 50%. PCR
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amplification revealed that the tetracycline resistance gene tet4 had the highest detection rate, followed by su//,
blaTEM, and tetB. Moreover, E. coli isolates from the wet market B exhibited higher prevalence of antimicrobial
resistance genes than those from wet markets A and C. The detection rate of the integrase gene int// was the
highest at 30.88%, and eight int//-positive strains carried gene cassettes. Conjugation experiments demonstrated
that in three donor strains, tet4 could be transferred via plasmid-mediated conjugation into the recipient strain
EC600. Co-occurrence network analysis revealed a strong co-transmission relationship between antimicrobial
resistance genes and mobile genetic elements among E. coli isolates. [Conclusion] The author investigates the

antimicrobial resistance profiles and dissemination risk of E. coli isolated from three wet markets in Hangzhou,

Zhejiang, providing a theoretical basis for ensuring the food safety in wet markets.

Keywords: wet market; antimicrobial resistance; integron; Escherichia coli; transmission
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Table 2 Primer sequences and amplification conditions for antimicrobial resistance genes and integrase genes
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Table 3 Isolation results of Escherichia coli from wet market
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Table 4 Multidrug resistance results in Escherichia coli from wet market
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Fig. 4 Integrator detection results
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7.2% 34N #) 63.6%. Davis 5 EAR T 1 K,
L 50% F XY P I K B AT B 53 B PR O 2R G AR
(62%) &% T M —5F B AH (51%) Sk M AR (52%)

M—DNA Marker; | ~3— 45 & F tetd JEF PCR ™14 72 4) ;
PC—BH P f B - NC— B #: %

B 6 terd PCR & ik APY PR 3R (76%) 3 B H TR 25 1%, 48% 9 K38 K
Fig. 6 PCR electropherogram of tet4 HHESEWRERZENZAME. KB KI, KW

H%%%Xﬂ‘%ﬁhdﬁ%#iﬂﬁ?ﬁ 4~6 it 24
HIIE 3] 69.12% . 31X 1] B8 & B~ 41 72 2 Fh 25 W 10
nﬁﬁfummeﬁﬁEl € 28 gL 4R TR IR
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Table 6 MIC before and after conjugation

MIC/(pg/mL)

LG W AT 41,f35%4\?ﬁﬁ$¢?ﬁﬁﬁ?%$o for 25 N 24 Bt
IR S16/R <1/S A, F N B-A T R AT Y BR R R, R RE 2
ZR-2-EC600 <4/s >4/R =0 N7 N TR N S A s Rl 7 NI S g W)
ZR4-1 >16/R <18 -t Ji DY BF 25 S5 0 AR 277 AR T A s ) 2 1k
ZR-4-1-EC600 >16R 4R AHEFE S5 R TR, DU 2 i 2 5 ] retA AR
ses Slom = e 2 Tt 24 35 TR suad 1 8 2 R 2 < DO 9 3 2 41
e - - HE 2 A2 B3 LB — A HE R, 3 B A
e 1-EC600 s SR ter Jk K]t 2 i 1Y) I 2 1 oK OR 17 A% B A e 52 T 24
SC-13-1 S16/R <1/s PEEST . U IR B i 25 5 ] retd BEARKG R IE B T
SC-13-1-EC600 <4/s >4/R 80.89% , 1 % A K U IR A% A% v 35 e ks W o, 9 3% B
SC-18-2 >16/R <18 T tetA W a3 B R A [ 38 B8 2% A T I i 32 AR
SC-18-2-EC600 Z16/R 4R IR, AR T 25 B R AE R B rh (1)) 2 /4 # . Lyu
WS-6-1 >16/R <1/s

ST [ — S K IR B 3 A 2 b gy

WS-6-1-EC600 <4/s >4/R
W oR s HANA R ZELHE, EATE A tetd.
WS-9-EC600 >16/R >4/R tetB Fl tetD [ 1~2 /> & [H o i i 5% 24 ) 19 71 1 1
WS-12 >16/R <1/s FA WL B 58 40 M 00 o e R 5 BC, AN T BHL 1 Ak A=
WS-12-EC600 <4/S >4/R PR AEKFMEE, EHE T, —AH RS W E
WS-19 Z16/R <I/s — R EH NP E Y 0 sull sul2 F sul3 W) e

WS19-EC600 S5 4R HZEEMRE SRRV T VB TRENE
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SHC1 LR s AL o 2. LRI B T
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A 5 90.0% H1 88.6% , Ho o sull Al sul2 (4G H 2 5
Fwm T osul3. AT G R B R, KT K g
B 7> B R sull B A R 2B B T 63.24%, A
IFi) i 245 25 A1 (] f A B4 DA R TR ke %) G At i 245 L
i, AT e L R T BT PR O R R 2K B A &R T
2y,
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e 3t 7 PUAR R 2V AR B, NI T A
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