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Molecular characteristics of Shiga toxin—-producing Escherichia coli in a dairy
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Abstract: Objective To investigate the prevalence and molecular characteristics of Shiga toxin—producing Escherichia co-
li (STEC) in a large dairy farm and market-sold raw livestock meats in Suzhou City, so as to provide the evidence for
evaluating human health risks of STEC. Methods Bovine stool samples and breeding environmental samples were col-
lected from a large dairy farm in Suzhou City, and beef, pork and mutton samples were collected from markets in Su-
zhou City. STEC strains were isolated and virulence genes were characterized in STEC strains using quantitative fluores-
cence PCR assay. The sensitivity to common antibiotics was tested using the broth microdilution plate method, and the
genotypes of STEC were characterized using pulsed—field gel electrophoresis (PFGE). Results A total of 624 samples
were collected, including 110 adult cow stool samples, 170 calf stool samples, 60 farm environmental samples, 126 beef
samples, 100 minced beef samples, 15 pork samples, 15 minced pork samples, 18 mutton samples and 10 ground mut-
ton samples. A total of 12 non—-0157 STEC strains were isolated, with a detection rate of 1.92%, and the detection
rates of non—-0157 STEC strains were 4.12%, 1.59% and 3.00% in calf stool samples, beef samples and minced beef
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samples, respectively, while non—-0157 STEC strains were not detected in adult cow stool samples, environmental sam-

ples, pork samples, minced pork samples, mutton samples, or minced mutton samples. Among the 12 STEC strains,

there were 4 strains carrying stxl gene, 4 strains carrying stx2 gene and 4 strains carrying stxl and stx2 genes. The 12

STEC strains showed the highest prevalence of resistance to ampicillin, ampicillin/sulbactam, cefotaxime and cefazoline

(all were 41.67%), and were sensitive to imithiomycin, polymyxin, azithromycin, cefoxitin and ciprofloxacin, and there

were 5 strains with multidrug resistance (41.67%). The 12 STEC strains were characterized with 11 genotypes and had

no unique gene fingerprint patterns, with the Dice similarity coefficient ranging from 61.3% to 92.7%. Conclusions

The detection of non—0157 STEC strains is high in calf stools, and non—-0157 STEC strains show a level of resistance

to common antibiotics and present molecular polymorphisms. The monitoring and management of STEC strains should be

strengthened.
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Table 1 Primer and probe sequences for PCR assay

B i R
RS SIRE .. i -
51¥¥ 4 Primer sequence (5'-3') Fragment Annealing
Target gene Primer/probe
size/bp temperature/°C
stxl stx 1k GGA TAA TTT GTT TGC AGT TGA TGT C 107 60
stxIrR CAA ATCC TGT CAC ATA TAA ATT ATT TCG T
Probe-1 HEX-CCG TAG ATT ATT AAA CCG CCC TTC CTC TGG A-BHQI1
six2 sta2rk GGG CAG TTA TTT TGC TGT GGA 131 60
stx2rR GAA AGT ATT TGT TGC CGT ATT AAC GA
Probe—2 FAM-ATG TCT ATC AGG CGC GTT TTG ACC ATC TT-BHQI
wzx0157 0157F CGGACATCCATGTGATATTGG 259 50
0157R TTGCCTCTGTACAGCTAATCC
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12 000 r/min &0 1 min, 375 D2, BEAU0
TE, ¥ LB AR 1 mL 4% pH (HZE 2.5, X
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b 624 5y, AR RAZAE 110 13, /INFEEAE 170 17,
PREERESD 60 1, 4P 126 £y, APIAE 100 4y, A
15 0y, WG 15 Oy, FW 18 iy, F R 10 .
AR 0157 B STEC 12 Bk, MAGHRN 1.929%, H
o, NRSFEERLH 7 B, KRN 4.12%; K

2k, RiERCh 1.59%; 4RTaRE T 3 Bk, Kl
RN 3.00%; RAZEME, FHEREG  JEN . JEINE .
FERFERIGH AR T STEC, HHEHF s JEH 4
R, BHEHT sl JEDN 4 Bk, [RIBHEEHT sixl AN sa2 F
4 Bro WA 2.
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Table 2 Origins, toxigenic types and drug-resistant spectra of 12 STEC strains

[EL7s A . KA [1] BiiREp]

Strain number P Sample Sampling time Serovar sl WG Drug-resistant spectra
2019-228 4= 4 Minced beef 2019-08-14 ik 0157 : H7 - +

2019-295 44 Minced beef 2019-09-19 4k 0157 : H7 + + AMP-AMS-TET-CHL~CTX-CFZ
2019-300 /N Calf stools 2019-10-09 4k 0157 : H7 - + AMP-AMS-GEN-CTX-CAZ-CFZ
2019-397 44 Beef 2019-12-11 4k 0157 : H7 + -

2019-430 /N2 Calf stools 2020-01-06 4k 0157 : H7 - + TET-NAL

2019-431 ISR Calf stools 2020-01-06 4k 0157 : H7 + - AMP-AMS-SXT-TET-CTX-CFZ-NAL
2019-432 AP Minced beef 2020-01-07 4k 0157 : 07 + +

2020-021 /N Calf stools 2020-04-14 4 0157 : H7 + -

2020-022 - P Beef 2020-04-15 ik 0157 : H7 + +

2020-175 INAEFEAE Calf stools 2020-07-20 4k 0157 : HT - + AMP-AMS-GEN-CTX-CAZ-CFZ
2020-211 JINAEZEAE Calf stools 2020-08-12 4k 0157 : HT + + NAL

2020-323 JNEZEE Calf stools 2020-11-24 ik 0157 : H7 + - AMP-AMS-SXT-TET-GEN-CHL-CTX-CAZ-CFZ

T +FOREIZIE N RN AN IZIEA . Note: +, carrying the gene; —, not carrying the gene.

22 WHHMBEMESM 12 ¥k STEC X AMP, 3 12 Pk STEC JU i iU ign iR
AMS. CTX Fl CFZ (25 %68 . ¥ 41.67%; K Table 3 Antibiotic sensitivity analysis results of 12 STEC strains
W J& TET. GEN, CAZ F1 NAL, Tif 25 K # N PLEZEY U iy GES] [GECES
25.00%; Xﬂ' IPM. PMX. AZM. CFX ﬂ] CIP ﬁ]@l@, Antibiotics  Susceptible Intermediate Resistance Resistance rate/%
W3Rk 3, ZEMAENE 5 PR, 7 41.67%; Hrh 3 tk AMP 7 0 3 41.67
P 6 HEltey, 1 SREM 7 HilMZy, 1 HREH 9 & AMS 7 0 5 41.67
2y, LEE 2. SXT 10 0 2 16.67
23 PFGE T4 &% R 12 £k STEC Wk )& IPM 12 0 0 0
11 4~ PFGE & K A 51, JoAH [F] 3% P4 45 & A 4 TET 9 0 3 25.00
Dice RN 61.3% ~92.7%, WL 1. HHAL 2 ¥ GEN 9 0 3 25.00
I B /N2 A R AR Dice RES 92.7%, KA CHL 9 1 2 16.67
— B . N R R R T PR 23 85t 1Y STEC [H] PMX 12 0 0 0
TEPERAR, SRR T /N4 28 F 4R W IA R STEC Z AZM 12 0 0 0
[ Dice FREUIAL N 61.3% 5 A [FIFF i R I B #k (8] CTX 7 0 5 41.67
] U6 M A K, SRR T /N4 28 49 STEC Z ] CAZ 8 1 3 25.00
Dice ZEURAMCH 76.4%, FKIETFTHFRNA STEC 2 CFZ 0 7 5 41.67
[6] Dice REUH AN 73.7% . 12 k¥ STEC f71E ] CFX 10 2 0 0
TR R 2 8 cip 1 1 0 0

NAL 9 0 3 25.00
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Figure 1 PFGE fingerprint spectra of 12 STEC strains
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Ml CFZ BT 255R 550, 5 2020 455 /DM8% U (nF
LML o N [R] b DX i 245 PRI 5T 25 SR R AP AE 25 52
BZ L AMP. TET #1 NAL BT 25 24 B %, 3
SIEEM. BAVTEI STEC X AMP I CFZ i
TAYHI IR 92.2% F 98.4% 1. AMP REA R FI
1RY7 STEC B /NS BUW A MR FLEA1E, HHE
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