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Abstract: Objective This study aimed to investigate the distribution of virulence genes, antibiotic resistance, and
molecular types of diarrheagenic Escherichia coli (DEC) in Wuhan, Hubei Province, China. Methods DEC strains
identified through biochemical means and a time-of-flight mass spectrometer were routinely collected from five medical
institutions. Multiple polymerase chain reactions and drug sensitivity tests were carried out. The molecular characteristics
of DEC strains were determined using pulsed field gel electrophoresis (PFGE) and multi-locus sequence typing. Homology
analysis was carried out based on clustering analogy and the minimum spanning tree. Results A total of 59 DEC strains
were collected, including 29 strains of enterotoxigenic Escherichia coli (ETEC, 49.15%) , 15 strains of enteroaggregative
Escherichia coli (EAEC, 25.42%) , and 15 strains of enteropathogenic Escherichia coli (EPEC, 25.42%). The resistance
rates of DECs to the 11 antibiotics (except polymyxin E) varied, and were especially high for the following: ampicillin
(67.80%) , nalidixic acid (61.02%) , tetracycline (45.76%) , cotrimoxazole (37.29%) , cefotaxime (30.51%) , and
chloramphenicol (13.56%). As determined by PFGE, both EAEC and EPEC had 14 different bands, belonging to 11
different sequence types (STs) ; whereas ETEC had 28 different bands belonging to 10 different STs. In addition, more
than 50% of STs from ETEC were classified as clonal complexes (CC)-10. Conclusion The contamination of DECs
persists in Wuhan, and antimicrobial resistance is at a critical level. The genotypes from EAEC and EPEC are relatively

scattered based on molecular detection and typing of DECs. CC-10, the dominant clone complex of ETEC, is widely
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distributed in Wuhan.
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Table 1~ Primer sequences for MLST amplification of house-keeping genes of E. coli

HRIEH (5-3")

B /bp 1B Kl /°C

F:ATTCTGCTTGGCGCTCCGGG
R:CCGTCAACTTTCGCGTATTT

adk

583 54

F:TCACAGGTCGCCAGCGCTTC

fumC
: R:GTACGCAGCGAAAAAGATTC

806 54

F:TCGGCGACACGGATGACGGC

gyrB . .
R:GTCCATGTAGGCGTTCAGGG

911 60

F:ATGGAAAGTAAAGTAGTTGTTCCGGCACA

icd
e R:GGACGCAGCAGGATCTGTT

878 54

F:ATGAAAGTCGCAGTCCTCGGCGCTGCTGGCGG
R:TTAACGAACTCCTGCCCCAGAGCGATATCTTTCTT

mdh

932 60

F:CGCGCTGATGAAAGAGATGA

purA R . )
R:CATACGGTAAGCCACGCAGA

816 54

F:ACCTTTGTAGCTGTACCACG
R:TCGTCGAAATCTACGGACCGGA

recA

780 58

F2 598k DECH: S K 434 1% i

Table 2 Distribution of virulence genes of 32 strains of DEC
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EAEC 3 - - +

ETEC 21 - - +
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Table 5 Results of antimicrobial susceptibility testing of DEC

2019 4F(n=21)

2020 4F(n=20)

2021 4F(n=18)

41t (n=59)
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Sk 7 At g 0 0.00 1 5.00 0 0.00 1 1.69 0.371
SURTE A/ EF TR 0 0.00 0 0.00 2 11.11 2 3.39 0.095
VW 55 R 0 0.00 0 0.00 2 11.11 3.39 0.095
UEZS 3 8 38.10 8 40.00 11 61.11 27 45.76 0.290
ZENER 9 42.86 11 55.00 16 88.89 36 61.02 0.025
ZRWEE 0 0.00 0 0.00 0 0.00 0 0.00 —
LT 0 0.00 1 5.00 1 5.56 2 3.39 0.562
AER 1 4.76 3 15.00 4 22.22 8 13.56 0.276
S TR E i 8 38.10 5 25.00 5 27.78 18 30.51 0.631
RN ] 6 28.57 8 40.00 8 44.44 22 37.29 0.566
SRy 1 4.76 0 0.00 2 11.11 3 5.08 0.297
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Table 6 Multidrug resistance of DEC

Ay ifif 24 B ik 4 ES B LY i/ %
2019 4E 21 4 19.05
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At 59 19 32.20
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EC-0156;19-33,19-87.20-103 Fl 20-182; 19-88 . 19-
89 il 20-104; 19-93 . 19-125 Hl 2021-WH-EC-0086;
19-34 1 20-101, HAKFRIEE S WA 3,
2.5 MLST4r7%lgh

K 56 FRINF L3N DEC /Y T HLZS F Pk X 3t
53R 28 A~ ST B AFAE AR s B & G K CC-10
Ml CC-28 ( &l 4A) . Mt ST1491, ST48, ST4 HI
ST218 M fE B AL 5, o5 Lt 43 51k 11.86% (7/59) .
10.17%(6/59) .8. 47%(5/59) F1 8. 47%(5/59) .



—1216—

o i TR AR
CHINESE JOURNAL OF FOOD HYGIENE

2023 4E4f 35 4455 8 1

PFGE-Xba |

85

PFGE-Xba |

EbRG S

F 90
F95
- 100

- 2021-WH-EC-0021
20-144

20-119

2021-WH-EC-0088
20-141
2021-WH-EC-0089
19-17

19-31

20-050

1990
20-168

2021-WH-EC-0020
20-140

PFGE-Xba |

k=%
o
L

Nal
Nl
L

~20-154

K1
Figure 1

14k EAEC B 2737 (€1 3%
Cluster analysis of 14 EAEC strains

PFGE-Xba |

[l i

2021-WH-EC-0032
19-60
20-105

(IR

93.8

- 2021-WH-EC-0066

19-32
-~ 19-98
20-102

20-143
2021-WH-EC-0031
19-59

20-087

19-65

20-120

utm Mllll!

2021-WH-EC-0064

B2 147k EPEC B4 #7181 3%
Figure 2 Cluster analysis of 14 EPEC strains
PFGE-Xba | PFGE-Xba |
ABE8RLERZR R Bikkgn e

62.1 | 2021-WH-EC-0022
2021-WH-EC-0034
97.8 | 2021-WH-EC-0155
95.7 . 2021-WH-EC-0156
" l 11 2021-WH-EC-0065
- 3—' 96.  2021-WH-EC-0087

8Ls .

119-33
- 19-87
20-182

20-103
20-104
119-88
119-89
119-93
l‘g__}}zozl -WH-EC-0086
119125
19-63

| Ill T 20101

{iiie e e 20 100

19-92

20-027
2021-WH-EC-0033
20-121

20-142

1l
I | T IR
TR R IR

K3 281k ETEC RIEMH7 K1
Figure 3 Cluster analysis of 28 ETEC strains

STH#!
414
66
517
678
226
678
73

31

10
218
218
2178
678
3748

STHY

4119
4119
28
517
10

40
793
4065
28
40

12 637
327
4 426
1034

STHY



2019—2021 4 WO B K A 1 73 153 B 5 W 25 P F 78 —— dle e e, 4% —1217—
$ L $ 66
A 1 r»
»Y ity 20204
s S @ 20194
ws | W 20214
314
. .4|4 . .
L3/ 66
[ & @
"3“ . 2
226 ‘ 226
, 119 i ? .:“9
1630 - & 3 7 jasp
793
r %, Lo
s 48 5 .20“0 315:17 ""ls ‘20‘0
40 2
2178 5 40
48 2178
1491 . , \ [ ) MS(G/ 5 . ® !
Pl . @ 4 s 3745
32 4426&5 39517 .327 ""“’0 g .‘034
.\4\. 4426 8 517
2353 ‘u
678 12637 i \012637
C ? 66 $ 66
' I
. ‘/ @ ETEC y &/ m<3Ft
S I EAEC - m>3F
4 @ EPEC 4
qo8g 4085
® 0 (CNG)
6 6 6 6
@ O
(P . B
226 226 e;’
? 4119 516 Q 4119
&
1630 1630
e S
A
315 30’ /é %20 40 3\53& ! . ‘5 ‘2040
2178 Wz 48 ° 40 2178
1491 1491 K e
o 3748 4 s o 3748
1 .327 .‘. ‘ .|034 1 O@z'z """" ¢ OKM
442 5 517 4426 S 517
2353 b 2353 ‘\\.
678 12637 678 12637

TE Aol AR e — Tl ST R30I P el 1 4 65041 0 A 8 1) 55 1) B ok 5 5 SRR ST RG] AH 22 14>l 2 A5 L6 I, fiE 2k 32/ ST
5 (6] A7 76 >3 > S5 07 B R A 22 57 5 A A 2L S0 e B A 5 MR, 23 0 TR 20 b i 5 B Wy ARG i 180 4 03 93 AL i/ AE JRURS 5 €O AR DEC 28531
I3 LI f5e /N AR BORRE 5 D S AR T 24 2 2 4 /I A R
K4 56 Bk DEC 5/ A R
Figure 4 Minimum spanning tree of 56 DECs
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