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Abstract: To clarify the drug resistance and molecular epidemiological characteristics of Escherichia coli in dairy ma-
nure from large-scale farms in Jiangsu province and Shandong province, 156 fecal samples were collected from large-scale

farms in Xuzhou, Huai’ an, Sugian, Yancheng in Jiangsu

U35 B H7.2025-05-09 province and Rizhao in Shandong province. Escherichia coli
HESTE . [F5 650 % % H (2021YFE0101800 2022YFF1001200) was isolated by Eosin Methylene Blue agar medium, and the
TEE RIS FHIRIE(1999-) | 5 RGN WL 0F5c A4, BB K drug resistance of the isolates to common antibiotics was de-
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and main epidemic characteristics of the isolates were analyzed. The results showed that 46 strains of Escherichia coli were iso-
lated from 156 cow feces samples, and the isolation rate was 29.49%. The resistance rates of the isolates to gentamicin, ampi-
cillin, tetracycline and sulfamethoxazole were 65.22% , 63. 04% , 63.04% and 60. 81% , respectively. Additionally, 58. 70%
of the isolates demonstrated resistance to three or more drugs. A total of 44 drug resistance genes and 57 virulence genes were
detected in the isolates. The drug resistance genes mainly included blay., blacyy s, blayyys, blayys, aph (3’ )-Ia,
tet(A), sul2, qnrSI and mph(A), and the detection rates were 100.00%, 47.83%, 6.52%, 2.17%, 30.43%, 34.78%,
30.43%, 26.09% and 32.61%, respectively. Virulence genes mainly included espX1, fedC, sslE, iss, eae, astA, stxAla,
stxBla and stxB2c, with detection rates of 84.78%, 80.43%, 50.00%, 34.78%, 8.70%, 4.34%, 2.17%, 2.17% and
2.17%, respectively. A total of 30 serotypes and 28 multilocus sequence typing ( MLST) types were predicted from 46 iso-
lates. Among these, 0101 was identified as the predominant serotype, accounting for 21.74% , and ST10 was the dominant
MLST type, accounting for 17. 39%. The isolates were classified into four phylogenetic clusters, with relatively distant genetic

relationships observed among strains from different regions. The results of this study provide a reference for the precise preven-

tion and control of diseases caused by Escherichia coli in dairy cows in Jiangsu and Shandong provinces.
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CiB & 30.0s,72 CHEAH 1. 5 min,30 NMEH ;72 C
FEMH 5 min, T 4 CHEFF, PCR =it 1. 5% B
PR e L TR
F1 AGBRAHLEID

Table 1 Identification primers for Escherichia coli

5192 b F19¥51(5'—3") FEMRBE (bp)
uidA-F  ATGCCAGTCCAGCGTTTTTGC 1487
uidA-R ~ AAAGTGTGGGTCAATAATCAGGAAGTG 1487

1.3 HAERFRMELE

VAR 352 455 A b HE TR bR ATCC 25922 4 Jo 5 1
M, K P4 B ( Minimum  inhibitory concen-
tration , MIC ) XF K735 A i 47 DA ZU R PO AR (AMP) |
PUFRER (TET) FFATME(CIP) BRFRATE R (CS) 5
BER (MEM) KRB %R (GEN) @ % R (CHL) &
MERR (TIG) | Wi%E K (FOS) il H i (SMZ) 25
10 P70 T 2459 a0 G i 1Y 2 R, AR 4k 55 I
Il RS2 56 % A E 13 2> ( Clinical and Laboratory Stand-
ards Institute, CLSI)HEZEFRTEN?) | W4k B3 475052
25 HL 53 H1Ti 25 ( Resistance , R) H141 (Intermediate , 1) |
BUR (Susceptible,S) . MZGPEARIELIR 2 PR,
1.4 2ERFANFRSH
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spbu.ru/software/spades/ ) #1757 51| {32 55 41 % , -
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A Pilon HAF X B it — 20 41 3%, e 245 2IHG
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et [ Z B FIE 3 BT KW B A TR 8 Ak 1 T 25 ik
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Table 2 Criteria for antimicrobial resistance
B (<) i 25 (=)

TRV 8 16 32
LIEZN 4 8 16
BN 0.25 0.50 1.00
MR R - 2 4
R 1 2 4
RREGRHR 4 8 16
REE 8 16 32
Bz 0.5 1.0 2.0
PR R 64 128 256
T e PP ol 256 - 512

PRUFTBE ) B DRl ik B 23 A 0 2 F 5 v
(Center for Gnomic Epidemiology, CGE) J¥ 1] 43 %4
(MLST) v2.0 % ¥ £ (http://cge. cbs. dtu. dk/serv-
ices/MLST/ ) %} He 4 B Ak MLST 4024 i | Serotype
Finder v2.0 (4% /% (http ://cge. cbs. dtu. dk/services/
SerotypeFinder/ ) X H 435 A% 117 Y 5 F1 F Mash v2.1
B R R G R B, K F W o3 30 2% i i
iTOL 7EZ A (http : //itol.embl.de ) #4774
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Fig.1 PCR amplification results of the uidA gene of Escherichia

coli
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Table 3 Sample information

P U *E‘Ffﬁg% %ﬁﬁ?ﬁ %f;{?
A 20 5 25.00
b 30 5 16.67
i 43 5 11.63
fEiE T 12 4 33.33

A 31 27 52.94
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Fig.2 Antibiotic sensitivity test results
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Fig.3 Multidrug resistance of Escherichia coli isolates to anti-

biotics

bla gy pgrs blagpy blag, bla, , blagy, ) ,3 D F4EF
B2 E RN (arr-3 arr-2 .arr) ,2 DRI BRI 24 5
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MG HEN [Inu (F) ], Ferb B- DA g i 288 Tk 24 35 [
bla, B A 100. 00% , B ISR 25 FE A aph
(37)-la B-WBMEZEIH 25 FE A bla yy .55 RI PRI
Mt 255K mph (A) BERESTI 25 5 A swi2 FIPUIR R 2K
M 25 ter (A) K tH 3R IATE 30. 00% LA |
2.4 BHEESH
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KRBTSR (papC .eae iha bmak fedC .papA papC
papE papH f17a f17g .efal . ssIE . pic) , 75 2 FZH i 61
17257 11 B H (stxBla  stxAla  stxB2c | astA  ehxA | cif
vactox .cvaC) W 5 15 R G 2585 J1 3L (espA L es-
pX1 .espB . espF . espL . esp] . espK . nleA . nleB2  nleC . tir
ireA ipfAL ipfA2 ilA) , e T-HEISHE H1 KA (iroB
iroC .iroD iroE iroN | iutA | iucA . iucB | iucC .tucD \ybt Q) |
ybtP ireA) , T REMERESS B T BE ] (capU iss katP) ,
HABETFE SIFEH (espP sinH toxB .air) . HHAT FhFfE £
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" Table 5 Virulence genes of Escherichia coli isolates
x4 HEKRMHERE

A " A HH %
Table 4 Drug-resistance genes of Escherichia coli isolates B2 IR i %;%lﬂ foriti

(%)
- . DA R (%) eae 4 8.70
AT aadAl 2 4.34 iha 4 8.70
aadA2 2 4.34 bmak; 8 17.39
" fedC 37 80.43
aadAS 5 10.87 papA 6 13.04
aph (3’ )-la 14 30.43 papC 7 15.22
aac(3)-1Id 4 8.70 papkl 1 2.17
aph(4)-la 1 2.17 papH 7 15.22
. fl7a 1 2.17
aac(6’ ) -Ib-cr5 1 2.17 117g 1 217
aph(6)-1d 11 23.91 efal 2 4.34
aac(6’)-1b3 5 10.87 sslE 23 50.00
. ic 1 2.17

B-M IR blagyy 1 2.17 . pie
- " " | - FRMMPINGE swBla 1 2.17
FH-6 17 stxAla 1 2.17
blaypy.s 3 6.52 stxB2¢ 1 2.17
blagry.y 2 4.34 astA 2 4.34
bla pryares 2 4.34 ehxA 2 4.34
" cif 2 4.34
dortu-ss 2 47.83 vactox 1 2.17
blag 46 100.00 cvaC 2 4.34
bla gy 1o 2 4.34 BN EAGIRRGSE espd 6 13.04
blacry .y 1 2.17 espX1 39 84.78
b espB 3 6.52
Acry-m-14 3 6.52 espl 2 4.34
bla;p., 1 2.17 esplL 2 4.34
blagyy 11 23.91 esp) 2 434
blargy. 5 10.87 espK 3 6.52
nleA 3 6.52
blagyy, 1 2.17 nleB2 2 4.34
PR arr-3 1 2.17 nleC 3 6.52
arr-2 2 4.34 tir 3 6.52
arr 1 2.17 L:r;j] ; 2;;

S 1) .
<P sk
N AR erm(B) 9 19.57 inf12 ) 434
mph(A) 15 32.61 eilA 4 8.70
ABRLE catA 2 4.34 R FHRICE iroB 1 2.17
catB3 1 2.17 iroC 2 4.34
iroD 2 4.34
cmlAS 2 4.34 ok 2 434
emlAl 2 4.34 iroN 2 4.34
floR 4 8.70 iutA 5 10.87
niies sull 4 8.70 ucA 5 10.87
iucB 5 10.87
sul2 14 30.43 e 5 10.87
sul3 2 4.34 iucD 5 10.87
dfiAl2 1 2.17 ybiQ 11 23.91
dfiAl7 4 8.70 ybeP 1 2391
ireA 1 2.17
drAle ? 19.57 E capU 3 6.52
PUPR K tet(A) 16 34.78 iss 16 34.78
tet(B) 3 6.52 katP 1 2.17
WA qnrS1 12 26.09 ity efpz § ‘6‘-2‘2‘
e ! SLIL .

WERL JosA3 1 2.17 ronB 5 434
MR Pk e Inu(F) 1 2.17 air 2 4.34
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Fig.4 Phylogenetic tree of Escherichia coli isolates
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Table 6 Serotypes of Escherichia coli isolates

iR R A (%)
0101 10 21.74
0132 2 4.34
0169 2 4.34
0180 2 4.34
022 2 4.34
026 2 4.34
055 2 4.34
08 2 4.34
010 1 2.17
011 1 2.17
0119 1 2.17
0125ab 1 2.17
0130 1 2.17
0134 1 2.17
0144 1 2.17
0153 1 2.17
017 1 2.17
0171 1 2.17
0174 1 2.17
036 1 2.17
04 1 2.17
045 1 2.17
049 1 2.17
05 1 2.17
086 1 2.17
093 1 2.17
H28 1 2.17
H31 1 2.17
H40 1 2.17
H48 1 2.17

KT KBBEFESERSAAFTIHE

Table 7 Multilocus sequence typing of Escherichia coli isolates

RI(MLST) 34 28 Ff, Horp ST10 AR, 5 ke
17.39% (3£ 7).,

3 g e

TER IR Sy Ir et R b Bl R P A= 2R Al
ARSI, SO T R 25 P SR 3 s g, X3l W)
Howa B I 251 Ko F RAT R BEAT AT ST T SR
SRV O fERRE K A T B L, RIIR A R W4 I
15 1 S O B, A WG A A AT JE R R AR 5T

MLST 437 [k 3385 dil(%)
ST10 8 17.39
ST58 3 6.52
ST1415 3 6.52
ST29 2 4.34
ST155 2 4.34
ST162 2 4.34
ST446 2 4.34
ST543 2 4.34
ST68 1 2.17
ST69 1 2.17
ST101 1 2.17
ST117 1 2.17
ST195 1 2.17
ST224 1 2.17
ST345 1 2.17
ST540 1 2.17
ST744 1 2.17
ST1121 1 2.17
ST1178 1 2.17
ST1431 1 2.17
ST1589 1 2.17
ST1819 1 2.17
ST2073 1 2.17
ST6401 1 2.17
ST6721 1 2.17
ST6732 1 2.17
ST6844 1 2.17
ST8677 1 2.17
T 2 4.34

BRI, TLIRE RN 2R A8 BB 53 1 X5 4= 240 i K7 3%
AT BT R AR ZURPUAR DU 2 Fg i
IR TR 24 R T 5 60. 00% , H. 58.70% )43 85 bk
RI N ZHEm P, Hd ) A5 15 2 1 95 4
8K 5 45 T 43 B R G 2R U AR A i 24 2 T S /D
MG 25E 0T A3 B A S B4 1L AR A 3 43 i DX A0 2 VR K o
BR300 5 1 T b s DX A 5 K AT B ) DR K
FRIWUIR R (i 25 K7 eAh , ABF 9T 38 K B,
FITA o3 BERR RS BRIR B T R B IR R AN 0 1 p
HRURR 150 B 24 ) 1 1 Ry 2 b X R 5 A T SR e
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PRIT RS, ZEM 25 AR I & LA AE Pl e 5 57
BRI G B B- N I e 2 | i 2 Fn g
WEREYUAERA X WL, A= v #5225 1
RIS I IR 24, bk G it 25 Pk — 204 8,

Bl oA 2 I AS B B R s L AT i 24 ik
R IR A, Hor B- PN Bt i S it 24 58 PR 7 4
N 7B 7Sl s SR P 2 T i AR N 1 B 1, s s
AT A= TR K i Y A T 4 35 DR 4L 0 G T 1) 44 4>
Mt 25 5, o B- N R S 25 5 [ bla K H 3Gk
100. 00% , BLAI, bla s T bla,,, 50k & 25 0 2 it
LR R 2R AR BT HAR (430 R 6. 529
2.17%) AF PR ATl 2o ok K P-4 2 A A 2 I
BFVE TR R0 5 4 LA SR 58 A5 T g 9 IO
AMIFE S Bk USR 2R T 245 3 A vet (A) FH B- N IBEHE
2 blayy, FHEAT 530 &3k 34.78% M1 23.91% , 5
T T 1 DX 2 Y5 R A AT ) G H 3R 25 R K, T
bR 24 36 PR 45 SR AP AR R R 2506 X AT RE 5 A )
Hh DX Bo A Al 2R RO o e, Tt 253 R i 22 R
PEFIATALRERE 1 ) 11 25 P va 3 &2 2
W ISR SR ST A 2R WA e IR B R B v 24
BT 14 V0 X el 7 2 S Y

AWFFE AT B 1R Y 46 kK IR 7 B b %
57 g S R H A R BRI R T fedC
B R espXI BYKL % 53 5 = 15 80.43% Fil
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