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SR LV R Y v B R AR A
T NS shi L2, ik T ESBLs i ik
etk i NN A G i a N | BSIE 7R
CTX-M W BF5E, 3= A O30 W& 5 ™
CTX-M KMkF w8 H ATk e b . Ye 450
XM TR E AN L B E IR R
ESBLs KL AL R K], MW blactxwm HEH
(68.1%) B & WAL K T blarey H I (81.9%) 1Y
ESBLs K . Xie &R T8 KN A=
CTX-M RIGFHEBIFERY, 55 BRild Sk A8El5 K
W FF B o 37 BREE DN E] blacrxw FEMH, Hop
blacrx.w-ss 3 Ry FEE T EE RS (Y SL DAY A H AiTAT
KB EBRERMFF R blacrxu F2H IR
TR TR LD o R, AR SCER X T T
BN PRI BT 25RO blacrxw 3 H TE
RIGHE R AT 5 o0 A SR AT RS, AR
B3 b 2 1 XU TEA R 2 5 42 4 AR 0

1 ARR®

1.1 #E

1.1.1 BESSRIE: 2018 4E 9 J1 & 2019 4F 5 /7,
XFT T RN IX MR ER X IS5 X 46 5 MR R

Gy 1 A Az e i 2R AR 323 sh WL AR
FAE 165 MDY . 96 13XSPY . 57 (34 PIFN 5 4y
T, AR IR KB — DA R A,
HARRPEE R 1.

112 HHZ R 2N BISEpibk, Sk
we. SkAEMENT . SEPHIM . MIER . EEER.F
PR . PRNTD AL HVARCTRRE | fifie F R B R34
FACEYHEARAIRA A SKAME . FREHE | K
KER. KRR, BIFDAE . 2100 R &M
W A TAY TR RMARRA A,

1.1.3 B o 3¢ 85 35 55 9% 2 (Bosin-
methylene Blue Medium), LB [A%(luria-bertani
broth)F1 LB B J§ 1% 3% J& (luria-bertani agar)J Ity
L ZR T PR AR AT BR2S W) 5 22 BRULBUIR B R 0k | UK
ik % 75 1 358 B 9% 3 (mueller-hinton agar) . 7K fi#
Wi £ F P (MH broth) B0 [ )™ R SR ELUE P)
FHEABRA A

1.1.4 #HABN: TaKaRa rTaq. dNTPs Mixture
J% 2000 DL marker ¥4 { A9 TFE(KE) A BR
ovHly SRRV TR . Tris B, kAN, AEL
BN OUKIEER . TN SBEATCK SRR 3 T M Ak
TR R 4 RE DR A SR BORR) G T)T 2 SE
TEAEYREA R

1L THNTEETHXREREERR
Table 1. Information of samples collected from retail meat in Guangzhou

Date Location Type Pork Beef Chicken Mutton Total
2018.09.28 Tianhe district Retail market 30 13 17 0 60
2018.10.19 Haizhu district Retail market 25 10 13 5 53
2018.11.14 Yuexiu district Retail market 20 14 16 0 50
2019.04.21 Liwan district Retail market 30 0 30 0 60
2019.05.01 Baiyun district Retail market 30 10 10 0 50
2019.05.01 Huangpu district Supermarket 30 10 10 0 50
Total - - 165 57 96 5 323

http://journals.im.ac.cn/actamicrocn



400

Zhenbao Ma et al. | Acta Microbiologica Sinica, 2021, 61(2)

1.2 RAEE K44

HRAERAE b S BRSO TR A, T
YRR BT R AR EE 3-S R E B, 430
AT BB, iR ERHHE TRRE
Hizik B E . RATCEBEN R 2 g A
A E] 10 mL o EP &, A 5 mL K LB
W7, BT 37 °C HIREIRKESR 14 h, KRG
R R R 24522 BB AR, H5 9% 12-14 h 5k
WA, RZAEF T2 2 iE R AR,
Fi 3% 14-16 h 5, PREAlAL /S i B0 TR V5 70 T LB
BRE TR b DA AT A S E | R AR R AT S AR
PRI R 2 . KIBAF TR A 153 FARiERE
ATCC 25922 ALK E - 17 -
1.3 RIS blacrx.w 2B R
1.3.1 #iE DNA BG4 I v ik 2 )
DNA, KRG HTE LB Vil 3557 12 h, Bb
HAE A S 0.5 mL 1xTE (9 1.5 mL EP & HiR
A1 EFEE A BB 103 °C Jin# 10 min, F)5
VK 5 min, 12000 r/min B0 3 min, B F g Ay

£

B, F-20°C FAE%H .
1.3.2 SIYIBERL: MAEAOCUER, ERA IS
KGR S RE 519 phoA \blactxmic T blactxmoa
S AN 2, 516 AU R A R A
P23 R 58 B o
1.3.3 PCR ¥4 :PCR [ 25 uL & % : 10x rTaq
buffer 2.5 uL, dNTPs mixture 2.0 uL, [, F{i#5]
Y% 0.5 uL, rTaq i 0.125 uL, AR 1 ul,
4liZk % 25 pL, PCR W FRFILER 3, LS pL 1y
PCR " 347145 1.2 %S NE W RE M ri Yk FH 6 S 1%
RGAAMHT, X EA P ST 1Y PCR A T
T RE | FER e 225 SR B 5 NCBT kA 1281 L XA
1.4 2 E0URMEN E

RN FF TR 245 49 0 P DU s e S [0 i R A
SRy 2 AR WE AL ZR B 43 (CLST) bR M #E 45 1 7 1k 1F
170 S22y BRZH TR 2 R AE G A 7 0 R
SE I/ MR L, AR 25 4R AL BiR Y Bl
E o Toe/ NI R B (B #2 CLSI-2018 A1 CLSI-VETO1
BT B RE BT 24 (resistant,, R)JT s AEL 7 FELH) K7 245

Fz 2. phoA F0 blacrx.m ZE S HF 7

Table 2.

Primer sequence of phoA and blacrx.m gene

Primer Primer sequence (5'—3") Target length/bp References

blactxm.i6 F:CTTCCAGAATAAGGAATCCC 946 [7]
R:CGTCTAAGGCGATAAACAAA

blactxmog F:ATGATGACTCAGAGCATTCG 902 [7]
R:TGATGCCGTATTGGGAGTTTG

phoA F:CGATTCTGGAAATGGCAAAAG 720 [8]

R:CGTGATCAGCGGTGACTATGAC

F: forward primer; R: reverse primer.

% 3. PCRIEiErF

Table 3. Amplification procedure of PCR
Primer Amplification procedure
blacrxmc 94 °Cx5 min+(94 °Cx45 s+52 °Cx45 s+72 °Cx45 s)x30+72 °Cx10 min
blactx.m.o 94 °Cx5 min+(94 °Cx45 s+60 °Cx45 s+72 °Cx45 s)x30+72 °Cx10 min
phoA 94 °Cx5 min+(94 °Cx45 s+58 °Cx45 s+72 °Cx45 s)x30+72 °Cx10 min

actamicro@im.ac.cn
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1.5 SFEFRAWF K5

Fig M 4 I TR A B IO 6 E B A5 2R A T HR I
KRR EP 4, N PL I 300 pL, 1B%)
JEAA 300 uL P2 %3, b F i 5-10 %, A
300 uL P3 ¥ ¥ 300 uL, F R 5-10 5 £
R 5 min, HIA 300 uL JC/K 28, RIERAT,
B b 3 W e A, 10000%g B0 2 min, FEEE
OV, PRI 700 pL Yk 2 7, 10000%g 2.0 2 min,
FERVEUM, 10000xg B> 2 min JFHIA 100 pL
KEBLK, 5B EHMN 1.5 mL EP &, Ml
P&, —80 °C TRAF o B AE it 2k 2 AU 5t v R B AR
WA PR w1 T AR o B 2 25 0 1 4 B TR 4
BRI A CGE Bl FE (https://cge.cbs.dtu.dk/)#EF T
A7 S 4 RY(MLST) | it 24 35 DR 7 3 [
Vakiin
1.6 EERBILR

BB LR NN GG T, MW
blacrxm FATEIED BRI AAEBHA TR, TR
E. coli 153 VE52AKH, 735 #FTE 2 mL LB W
RAEH, 7E37°C. 180 r/min $FEKF;FE 4 h BAK
IR, REH VAR S ZIAEH#HT 1 LIRS,
37 °C #rE 557 12 h, SRR IRAG T 200 pg/mL
B AAN+2 ng/mL SLIEBENG WM, 16-20 h 58k
HOPATH P56 WG MIGE 2 &+, FF PCR HAIE
blacrx-m HEH

2 HERAAAT

2.1 KRBIFE DX blacrx.m ZEEH R
ASZEAE TN T 6 AR IXCR AR 323 17
BE N B Y RIGFFR 241 RO EFE N

75.23%), H B RSB 120 BB RN
72.73%), MR ES 70 #R(Gr BN 72.92%),
ERFEST AT BR(OTBEHEN 82.46%) FIE A FF
4 BR(EHRA 80.00%). PCR K2k F L
8 BRI IHFE B A IR blacrsow K H1 K 3.32%,
Hori 4 B4 blacrxovia, 3 M blacrxaes, 1 BEHN

blacrx-m-sso

2.2 YRR

PR 25 L R, 241 MR K A X
17 Pz 3 25 W) R B0 A i 25 4R 0 2 Bk
RN PRI 25 K e, 5 63.07%, HUURZ T
R RN A 7 R v W R 245 5 3 I R 47.72% F
43.15%, HAbZG Wi 25 340 TR0k o (515
TERM I, 8 BR(3.32%) KM I HA 3k F6 158 fi5 it
R, MES R PORR MBI R AW
LT 250 (1),

< 80
S 60l631
g 47.70
432
8 40 36.10 7
s 27.0
7 20 5.81 51 1370 7.88
2, 3.320410°3 0 B2.490] 0 [o.4108*
EOEXNSZZSOMXOdaH
m e < S HAEOoSd0Z0 X
22BESEHZE28FE°&A0Y
Drugs

1. 241 T EEERNFERBETRAYERELER
Figure 1. Drug susceptibility test of 241 E. coli
from retail livestock and chicken meat. AMP:
ampcillin; AMO: amoxicillin; CEF: ceftiofur; CTX:
cefotaxime; CAZ: ceftazidime; MEM: meropenem;
GEN: gentamycin; AMI: amikacin; NEO: neomycin;
APR: apramycin; DOX: doxycycline; TIG:
tigecycline; FLR: florfenicol; CL: colistin; ENR:
enrofloxacin; CIP: ciprofloxacin; SXT:

sulfamethoxazole/trimethoprim.
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2.3 blacrxw FHHE R B RHE

EEXF blacrxu FATER AT RRHEDIFE (R 4)
R, 8 ¥k blactxw FREERIAFFEH 7 #k A XS
PR, 1 Mok AR, BAETRER X7,
VB IX TR S Ay B A5 5 MLST s BS54,
7T HRKMFFEARAS ST 08, o 4 #4 ST1737
AU, 2 #k4 ST1838 7, 1 ¥k ST616 HY; 1 #kN
ST &I, 5 STI01 4K FREIE, UAE fumC
EREA—AWENZES. HEREENE,
ST1737 X H BUAE W 2R X 117 55 A [RI A7 (A0 1A
ST1838 1 H FAE 7% 1 X 17 S A [RI A7 A9 X 1R
i 8 B blacrxow PR K AAT R Ry 2 i Tif 24 1
MR, BIXFECRPUAR . BBIPUAR SkAamEnk | Sk
BE f5 AN T AT 2 . 8 Bk blacrxm BHPE K

FReRay 0t 25 B I 2 6 248, s AL
PRANE B ST 2O M 25 3 1K, A B- A Mt e 28
it 25 5 Hl (blarem blaoxa) i 55 2= it 21 5 [ fosA3 .
F RS-t 25 FE R arr-3 FIFERJE % i 25 3 1] floR
ANTR] ST TR A vei irf 245 56 DR M1z 7 2 DR #5414
W RN E 22 Ak, Hirh ST1838 717 Ay iR 24
RRBHRZ, A 15 P25, HhZ 5k
T 257 7 M~ (aadAl . aadA2b . aac(3)-1V .
aph(3")-1b. aph(3')-la. aph(4)-la 1 aph(6)-1d).

ST1737 #5717 B 25 KL N & H fe /b, A 7 Bl 25 2
N (EAS B A, ST1838 #Eiy A o £ 17 J1 5%
N, FE g R B AMATE R iss | A% Ek A
ZRE LA iroN G At il B BN BE 2R L 1sh
1 ABC ¥ ia A BN mehBCF %8 18, H.

% 4. blacrx.m FATE K BAT E4FIE
Table 4. Characterization of blactx.m-positive E. coli
Strains Source Location ST type Antibiotic phenotype Resistance genes Virulence genes
F18101  Chicken Haizhu 1737 AMP/AMO/CEF/CTX/ aadAS5 blactx.m.14fosA3 mdf(A) tet(A) IpfA
district DOX/SXT dfrA17 sul2
F18105  Chicken Haizhu 1737 AMP/AMO/CEF/CTX/  aadA5 blactxm-1afosA3 mdf(A) tet(4) IpfA
district DOX/SXT dfrA17 sul2
F18106  Chicken Haizhu 1737 AMP/AMO/CEF/CTX/ aadAS5 blactx-m-1afosA3 mdf(A) tet(A) IpfA
district DOX/SXT dfrA17 sul2
F18107  Chicken Haizhu 1737 AMP/AMO/CEF/CTX/  aadA5 blactxm-1afosA3 mdf(A) tet(4) IpfA
district DOX/SXT dfrA17 sul2
F19015  Pork Liwan NEW  AMP/AMO/CEF/CTX/ aadAl aadA2 blacrx.m.ss cmlAl floR -
district DOX/FLR/SXT mdf(A) tet(B) tet(M) sul2 dfr412
F19042  Chicken Liwan 1838 AMP/AMO/CEF/CTX/ aadAl aadA2b aac(3)-1V aph(3")-Ib gad iroN iss
district GEN/NEO/APR/DOX/  aph(3')-1a aph(4)-1a aph(6)-1d blagxa.io0 mchB mchC
FLR/SXT blactx.m.es cmlAl floR gnrS1 mdf(4) mchF mcmA tsh
tet(A) sul3
F19046  Chicken Liwan 1838 AMP/AMO/CEF/CTX/ aadAl aadA2b aac(3)-1V aph(3")-Ib gad iroN iss
district GEN/NEO/APR/DOX/  aph(3')-1a aph(4)-1a aph(6)-1d blagxa.i90 mchB mchC
FLR/SXT blactx.m.es cmlAl floR gnrS1 mdf(4) mchF mcmA tsh
tet(A) sul3
F19050  Chicken Liwan 616 AMP/AMO/CEF/CTX/ aadAl aac(6')-Ib-cr blatpm.1s blaoxa- IpfA
district DOX/FLR/SXT blactxm.ss gqnrS2 arr-3 catB3 floR

mdf(A) mph(A4) tet(4) sull dfrAl

AMP: ampcillin; AMO: amoxicillin; CEF: ceftiofur; CTX: cefotaxime; GEN: gentamycin; NEO: neomycin; APR: apramycin; DOX:
doxycycline; FLR: florfenicol; SXT: sulfamethoxazole/trimethoprim.
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iss. iroN Fl tsh LT [A]—"4> ColV FURLAH B
b i ST1737 H1 ST616 {4 4 i K A b £ 2K
I Ipfd JEN (R 4). HGHRBIRIEE /R,
8 MERIHTIE blacrxm RNl LN 56 RS 2 TR
W E.coli J53,

3 it

KIGFHE . B S AR A R R
P AFTENL S BOUR T . R F T SR 5
CTX-M AL REAIR 7 65 O o K AT . v
TIPS SR T e, s e iR AT RESE A F
LR JLAN T : (1) 7 & 75 R 52 i o It 1 2%
g (2) B A, B RR S s g
Yrsic s A5 0 (3) BERAEZE TP MAMT
2SS A TR ARG T A28 3R 0 . A SCh i T
TCVEE AR R % & A B ORI L0z Al
BESBRRESR AT, FIICH: I8 R 24 2 N
IRk o A SO B 78 8 P b R AT T 0 40 B R
75.73%, KU EHEE RN KB EIERE L
P ™, TSR AT E . [FRHZ S g 45
5 HT AT B R A T A3 AR A R A
P P R 24 P B 25 SR R R R T
ML BRI E . Z TR R Bk N 25 51
it 40%, XFPKRE BEER . R REHY
FR T 25 335, X SRR RS TR sy,
B FZ S TR R A RIS K. 2R Y
JEI 25 40 S V53 ) R TR 24 M A AR L, (R
TSGR0 PN T T A 0 B R O A T T 24 1
KPR

CTX-M-1 Il CTX-M-9 2 H miy = N i £ %
FRAT CTX-M i, DRAHIFSE = SR A 3 Py
CTX-M FERBE, A SCILAGIN 2] 8 B BHME R A% , K

RN 3.32%, HP 4 Bk CTX-M-14 J 3 #k
CTX-M-65 Fll 1 ¥k CTX-M-55, 5 & mi "% £ i
VR TR CTX-M LR W 43 A 45 . — 2
EAS HRAET W XT 2015-2016 4E ) N i 26
H CTX-M LA R U [, %5050 45

53R E S IR K AR CTX-M il 32 52 3 £ 7 7. 2
A A — 2 X R T B B R AT E
CTX-M S 5 s Wil KT i %) K R ik —
T AR L P, 8 HR7™ CTX-M B K i 2 4
ZHEM LG, Hoh 7 MG RFES B, XR
G A = CTX-M il K W FF B 3 0o Ak,
8 VRTE FIAFTE 4 FIORTRI Y ST AL, B ST1737 (n=4).
ST1838 (n=2). ST616 (n=1)F#F ST El(n=1), H
4 Bk ST1737 R IFFIMFER X 58 5 T3 3 2 A R e o7
XPRIRES AT B, A R BWICOPALHE Z FEAN T
blacrx.m FERTESL G AN E B WAL P L
=, BRI L s AL, (HATH
Wl 2 [B) & A AEAH AL R 5 2L — 2D T o T
NWFFERY] blacrsw FEHKRGHE TS fosd3 .,
0qxAB FEA T N I DK 2470 0 24 ) T 24 1 2 K]
BLV AL 1) SEPIi o AEN: 1 A N O S e
8 PR/ CTX-M KT Bt 48217 i DK 5 2 1if 24 JE
K, W ST1737 #3545 fosA3 H[H, ST616 T
arr-3 H:P, ST1838 #5417 blaoxa-100 AIA] ST AR
W A TR Hb I T 24 5 R RN B O B R 2R R H 22
SRR, Hir ST1838 #5AH iy it 24 KL PR Fi g ) ik
HWHHRZ, LW LGaEsET . a1 pA
R AT B IR A T BORS B RE T, #E ST1838 rf
gad . iroN Hl iss FE[NILE N AE ColV ki B L,
BT R AT T SORS ) A AE fE AR B AR A
77, KA RESE RN AT R A A7 A A e PR A P 32 A
. 8 BRRMFFEII AT blacrx S H I
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B TRRRE, RVAHESRBURAE blacrx.m 7
DR B) A2 1 A RO TR BB, AR S
blacrx- FE KB 5 S Yy FISh PP dh P BB 5045

4 i

UM EE RSN RIS G ™, X
FR TR 25 R 5 70%, [ %F KR4 245 W it 24
RABUAEBARAK N, H blacrsow FEH B HH N
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Epidemiological investigation of CTX-M-producing Escherichia
coli from retail livestock and chicken meat
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Abstract: [Objective] To investigate antibiotic resistance and epidemiological characteristics of blactx.m gene of
Escherichia coli from retail livestock and chicken meat in Guangzhou. [Methods] E. coli was isolated from retail
livestock and chicken meat samples in different regional retail markets and fresh supermarket in Guangzhou. Those
isolates were identified by the gene phoA and sequencing. Drug susceptibility was determined by agar diffusion and
broth microdilution method. The blacrx.m gene was detected using PCR amplification. Whole genome sequencing
was performed in all blactx.m-positive E. coli. [Results] A total of 241 strains were isolated from 323 meat
samples. The drug susceptibility test shows that those strains were highly resistant to ampicillin (63.07%),
doxycycline (47.72%) and sulfamethoxazole/trimethoprim (43.15%). The prevalence of blacrx.m gene was 3.32%
(n=8), which contained 4 blacrx.m.14-positive strains, 3 blactx.m.¢s-positive strains and 1 blacrx.m.ss-positive strain.
Eight CTX-M-producing E. coli were divided into four distinct ST types, which carried multiple resistance genes
and virulence genes. [Conclusion] The contamination of E. coli was serious in retail meat. All CTX-M-producing
E. coli were multi-resistant strains, and the dissemination of blacrx gene was mainly due to horizontal transfer,

which needs further surveillance.
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