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Abstract: Objective To investigale the contamination characteristic, antibiolic resistance phenotype and genotype of
Escherichia coli (E. coli) in raw chicken and raw pork in Beijing. Methods A total of 259 meat samples (91 pork and
168 chicken) were randomly collected from large and small supermarkets and farmer’ s markets in various regions of
Beijing. E. coli was isolated after enrichment. The isolated strains were identified by MALDI-TOF/MS and 16 s rRNA
sequencing. The Gram-negative bacteria drug sensitivity plate was used for the antimicrobial susceptibility test of the
isolated strains, and the whole genome was sequenced to analyze the antibiotic-resistant genotypes. Results 169 strains
of E. coli were isolated from 259 samples, with a detection rate was 65. 25% , among which the detection rates of E. coli in

chicken and pork were 77.38% and 42. 86% respectively. The result of antibiotic susceptibility test showed that E. coli
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was highly resistant to trimethoprim-sulfamethoxazole (83. 33% in chicken and 91. 67% in pork) , followed by doxycycline
(32.35% in chicken and 38. 89% in pork). Meanwhile, they also showed different degrees of antibiotic resistance against
gentamicin, tobramycin, cefotaxime and colistin. Genotyping analysis found that B-lactam genes ampC1 and ampC2 had
the highest carrying rate of 93. 10% and 98.28%, respectively. In addition, multidrug resistance genotypes such as
ESBL, NDM-1 and mcr-1 were also detected, among which bla, , and blaCTX-M_, were the main ESBL resistance
genes. Conclusion At present, there is a serious E. coli contamination in raw meat in Beijing, especially in chicken.
The isolated strains not only showed complex antibiotic-resistance phenotypes, but also carried a variety of
antibiotic-resistance genotypes. The control of microbial contamination and bacterial drug resistance in fresh meat samples

should be strengthened, especially ESBL-producing Escherichia coli, which provided a scientific basis for the prevention
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and control of foodborne diseases.

Key words: Chicken; pork; Escherichia coli; antibiotic resistance; resistance gene

PUR 251 )2 BT & 8 500 B 452 5 R Bl
A O R A A S N T B TR . R
ML BEE DU YA 28 5 & p A B g, R
R ST B P P ok i R = i - )
P E SN R BROCTE R A JE TR [, Horp A
P S0 T 25 M T R 5N OG T T Y AR IE AR
A T J B 5P B0 T 24 e e D00 R 1 B D AT ML R
WFSE L LA S HF 20 B 245 Pk By 4% AR FRE )iz
BT 11 24 0 3 AU 24 TR/ i 24 5k DA i ik £ )
G55 U N AR . EZh YR R E 28
BB R O T 2 P M DR, AR A TR R Ak
ilt H5 40 5 T 4ROk A W98 & AR TR 2 A4S b IX Y 57
B S I FC ) i R vh R R X B- I B 2R 2 ) 2 R
RS N R 370 WA A | PN LY
Tiif 245 1 2% G PR T | TR B & 30T A 5 40 T X s A
TU B 25 W) A UG B B T 25 & I (ESBL . blay,y .
blaype~mer . cfr, optrA, poxtA A2y I 3L A R
FPRHIEFEAT TR ABESE o (H I, 78 i 38 R 1 F AT
Bl 75 Y TR A TR 25 1 S0 ATk 2 S8 0 AR B ST K
AR D XA — e R B 52 1 FRATTx T 24 T 1Y
ATH TR o Bl A — O 2 R/ 2 PR
Py e A 5 o N 2 At R ) 5% T A AR, TR, I
1 20 B T 2 BIR  E  TE A R T 24 R I 4
Y T B o TR 2 3 DR O A A T ) A Y XU
Xof 5 36 1A il 42 A 7 P AR AR Db £ M e D TR
B PR B2 AR B R B R AR i 42 4 HAT B
B

K W #: 45 B (Escherichia coli, E. coli) 1 #8 K W%
R A 0 N0 At 3 Wy i 3 1 RE Y 32 AR
BA —E MEURRE J1 , T 5| 6™ 5 A9 I8 75 i A1
9oa PRI e 2 TA R B T AR SR R T () I 2
FEAOEHEEIORHZ " WA RENE
BRESRIGATEMAEREA . B, AR SRR
Jo A T A AR 0T b T Sl A S e TR AT i
2 VeI A, o3 BT LT 24 3 A R T 24 R D R 5

ARBL, LU T A B i 75 e 17 9 Tt 245 BRCER A1 1 24tk /
i 245 35 DAL B8 A5 R0 AL, DA T 245 1 XU RS, 3 A 0 By 4%
Tt ) E i PR 2 MR A

1 #R5AE
1.1 g
1.1 FEALCREE

2020 4F 7~10 H At T 16 58 K AL % gl 8 T
DL K A BT 37 0 T R AR s i PE £ i (B RIS )
259 4y, o sE ) 91 1 WS A 168 1y . HLAA R A
At EVANTT <A A T B A L A O TR X A
Poo A REARTERSESS USETE Labplas TWIRL EM
TG 1 Y4 4% (N %2 K Labplas 23 &) W, % [\ 525G =
R R B R B T B R FEAS TR DAB IR R AR
FE I 22 X5 % . B W bk R AT R ATCC 25922
hy S & AR A BB
1.1.2 F2ALE 55

GRP-9050 b 7K = 8 i 5 72 41 ( b 35 K 50 55
IR ABRA R ), 2 G A (2% ) BIOMERIEUX) ,
5814R i 2.0 ML (75 [ Eppendorf 28 7)) , Milli-Q
4l 7K A PR ZR G (8 Merck 23 W), RAT IR ] R 1%
(MALDI-TOF MS) & %t Biotyper( 3¢ [E Bruker A H] ),
2720 %l PCR X (3 [E AB Applied Biosystems 23 #) ) .

LB IR B 97 4 (LB 7 45 5% 5 . MHB 1 BHI
P e YA NE N g s 2 N Sl S /NI S
ECC W (a3 3 A ( LR Ay TRARA R ) 5
2 [ B M A 24 SR I Al (5% 5 GNX3F, 3% [ Thermo
Fisher Scientific 2 & ) f & fifi fie 25 . B- N BEIE S L&
FEBEAT S DU IR RS I RN £ B B S 21 Fb
254, A0 B 3k AL B B0 ) £ W H 95 B Promega
NG
1.2 ik
12,1 RIGFFH o 5 %

F BHI A% k48 1R 2 1 6 vh e T ok 19 I
R F 10 mL EP BT 37 CRFFM P E S %,



U AR X PSR PA) b O T 58 15 e 19 0 S T 25 R AR 0 fr—— R &

sifs

5 —213—

B 5 A 10 L 42280 R O FR 0T ECC 41k
Bk b, 37 (CHE IR 18-24 hyal i B SR fe ik B 2B
EEEPRIOP R B G R VEE T 1 mL BHIT AR
FRHeh, 37 CCH R EE R 18 ho BT B B OG
W H B — AT A TS (Matrix-assissted laser desorption
ionization time of flight mass spectrometry, MALDI-TOF
MS)ZEE 16 s tRNA Y X TR T4 5E
1.2.2 fid: RSN 2

R A 5 [ il PR R S 6 2 B o AL P 2% (Clinical
and Laboratory Standatds Institute, CLSI) iy
VE K 03 B TR R T 2 T B 2 R AT BT R R
BRI E o AP TR - PRI B B A BT TR T
TR K B A2 [T LR L 0.5, B8 1L 50 wL W 2 25
O B AL, B R b A LS % B 18-20 he
HAE EUCAST 2020 $2 A 25 Al G FRORHISE E. coli
Xof A 245 40 1 24 B
1.2.3 40 4= 5 D 2 48 ORI )y

BEBL L o B9 58 PR AR, A Wizard E P
41 DNA 2l fb U] &IOS B 41 DNAL DNA SO
{#i F KAPA Hyper Prep iR 7 & (#i + Roche, Basel)
¥yt . B )58 A llumina Novaseq 6000 H(XH
Hlumina) #FAT T, 1%F 6 N —4F 46 A KN Ky

350 bp B9 SCHE 177 150 bp BRI, 645K
T 550 Mbp F 5 i 2 50, I SPAdes v. 3. 10"
T2 %, 8 BN R B RS R 21~127 k-mers
i FH] pMLST 2. 0 $0H e UM 200 7 91 . il ad iR
5 4 P A & B 5 BCHE E (CARD, https://card.
memaster. ca/download) o i parsnp O B A
HEAHTHERE LGN I RAHEHELT A
iTOL X 3xX #2317 Al B AL Chttp: //itol. embl. de/) .

HR
AT EXGR AR R E. coli 15 Y RF1E

AL 5T 45 3 IX R 4 Y 259 03 A= X8 A AL 1A R
i AR B 169 Bk E. coli, MK N 65.25%
(169/259) . XSRAIE R T E. coli BIK 3 431
77.38% (130/168) Hl 42. 86%(39/91) , n] W, 7 Y %
EIRES P XS E. coli 15 YL A5 100 L% N TE 9 T
A X IR, V8 30 XA 1 2R3 70, 97%(22/31), F
B DR A, S 48.57%(34/70) . W BH X 0 (A4
BE R E. coli K R E35 97. 06%(33/34) , 75 el
BN 25 200, PG 38 DX A% RRE B v B coli K SRR
66. 67% (2/3) , A7 76 3 K 15 J& [l B, B4R 45 L
Wk 1,

2
2.1

U AU mTHb DA [A] b £ K AT R TS G 15 1
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Table 2 Analysis of antibiotic susceptibility test to 21 antimicrobials of 138 E. coli isolates from chicken and pork
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Figure 2 Distributions of antimicrobial resistance genes among 58 E. coli isolates from chicken and pork across the phylogenetic tree
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