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Antimicrobial resistance of two Escherichia fergusonii strains
isolated from chicken feces
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Abstract: [Background] Escherichia fergusonii is a pathogen highly homologous to Escherichia coli, but its
antimicrobial resistance has rarely been reported. [Objective] In this study, two E. fergusonii strains,
EFCF053 and EFCF056, which were isolated from chicken feces in Zhejiang province, were tested and
analyzed for antimicrobial resistance. [Methods] MICs were determined by microbroth dilution method. The
whole genome sequences were obtained by using the next-generation sequencing, and acquired antimicrobial
resistance genes were predicted via ResFinder database. Plasmids and resistance genes were identified by
S1-PFGE and Southern blotting hybridization. [Results] It was found that both strains were resistant to
ampicillin, gentamicin, florfenicol, sulfamidoxazole, trimethoprim/sulfamethoxazole and tetracycline. The
strain EFCF056 was also resistant to colistin, ceftiofur, spectinomycin, enrofloxacin and ofloxacin. It was
predicted that resistance genes existing in the strains were beta-lactam blatgyiia, blactxmess, blaoxa-i,
blatem.s, blactxm.ss; aminoglycoside aac(3)-1Id, aph(3')-1a, aph(3")-1b, aph(6)-1d, rmtB, aac(6')-Ib-cr,
aadA2; colistin mcr-1; quinolone gnrS2, aac(6')-Ib-cr, ogxA, ogxB; fosfomycin fos4; macrolide mph(A4);
phenicol floR, catAl, catB3; rifamycin ARR-3; sulfonamides sull, sul2, sul3, dfrA12, dfrA14; tetracycline
tet(4). In addition, the data indicated that the plasmid harboring mcr-1 gene had the ability of conjugative
transfer. [Conclusion] The results showed that E. fergusonii might be a reservoir of antimicrobial resistant
genes. It is necessary to distinguish it from E. coli in the epidemiology of antimicrobial resistance. Further
studies are needed to investigate the MIC frequency distribution, important drug resistance genes mcr-1 and
ESBL for ensuring the accuracy of clinical detection.

Keywords: Chicken feces, Escherichia fergusonii, Antimicrobial resistance gene, mcr-1
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PR BRREER . UK. SR | Gl v |
R RBL 2y, X BT B AN R A it
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RPOAR, SLAEmERR | JOWER | KRR . IR,
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EFCFO053 Mt 252, st RoMaE 2= . Skt
e ORNIEER . RIAVDE | AP R . (R
NTHZG R , Rk EFCF056 2530 H A8 m i MIC,
AN R PR (>512 vs 512), PRREEE(>512 vs 64).
2.2 EELEMN R A EE A

X} 2 MR B AR I575 T EFCF053 F1l EFCF056 itk
AT T @Iy, FEHEAKN5IR 477 Mb
f15.02 Mb, JPHIC L3 E GenBank 4 E,
25391 RWHR00000000 F1 RWHS00000000.,
DL b Wbk S SR bk E. fergusonii ATCC 35469"

.

(CU928158.2) ANI{H IR 98.54%F1 98.43%, 1=

#* 1 E¥ EFCF053 1 EFCF056 f) MIC {&
Table 1 MICs of strains EFCF053 and EFCF056 (ug/mL)

Antimj:ii agents EFCF053 EFCF056
Z R FIAR Ampicillin (AMP) 512% >512%
BT T Amoxicillin/Clavulanate (A/C) 4/2 16/8*
SLmEnk: Ceftiofur (CEF) 0.5 >256*
Sk AfthBE Ceftazidime (CAZ) 0.25 g
&% B F Meropenem (MEM) <0.03 <0.03
R KB 2 Gentamicin (GEM) 64 >512%
KWMEEE Spectinomycin (SPT) 32 512%
PUPFZ Tetracycline (TET) 128* 128%*
JARJE Florfenicol (FFC) >256* >256*
T 5 2k Sulfisoxazole (SF) >512% 512%
27 >32/608%  >32/608*
Trimethoprim/Sulfamethoxazole (SXT)
B A Enrofloxacin (ENR) 1 16*
S JR 1 £ Ofloxacin (OFL) 4 64*
UEFEZE Apramycin (APR) 8 8
HiFFIE % Colistin (CL) 0.5 4%

VE: *r FIORIZY.
Note: *: Represent antimicrobial resistance.
F IRV FAE 95%2, AT IE LK -4 12 S Bk
ARIRATTR

XPPAFEMS B EA T T 30, S50 8oR 2 #k
AT P i 245 2% TR0 W LA 3 o AR A5 i 245 ik PR A5 58] i
FE(3R 2) AFIRAH R 24 2 280 1 BT AR T 24 22 (XL AT REAS
[e], 5 % 52 5 B v BH i 245 Y BT A% EFCF053 YT 24
JEPRJE dfird14, T EFCF056 g dfird12; Xl 5
WEME i 2] (Y BRIk EFCFO053 [T 24 3 (R sul2 (sul3,
IMi7E EFCF056 Hhe sull | sul2; 4+ S#itk EFCF053
X2 R PRI 245 1S blarem-ia, T EFCF056 Hh 2
blatem-1so g/l\%;j\:@fl\sﬁﬂﬁ%, /E\ﬁiﬁﬂ%ﬁfﬁk
N, AN bR EFCFO56 %o i 2 M 24 1 5 [
5 qnrS2. aac(6')-Ib-cr. ogxA. ogxB 1t 4 4>, il
2 BRTA TR 245 2 0 LA AT DAHE blacTx m-6s-
blaoxa-1+ blactx.ss FEFA T T A mE Fik flu e
WA 2, BEK rmeB . aadA2 . aac(6')-Ib-cr A5 ]
RES S5 RMNBE R NI 2. TR fosA3. mph(A) .
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%2 ®# EFCF053 #1 EFCF056 M 251% SRS MM A ER
Table 2 Antimicrobial resistance profiles and acquired resistance genes of strains EFCF053 and EFCF056

P 2w EFCF053 EFCF056
Antibiotic types Susceptibility ~ Acquired resistance genes Susceptibility ~ Acquired resistance genes
B-Lactam AMP R blarem-ia R blacrx-mes, blaoxa-1,
A/C S I blatewm-1, blactx-m-ss
CEF S R
CAZ S I
MEM S 8
Aminoglycoside GEM R aac(3)-11d, aph(3')-1a, R aac(3)-11d, aph(3')-1a,
aph(3")-1b, aph(6)-1d R aph(3")-1b, aph(6)-1d, rmtB,
SPT S aac(6')-1b-cr, aadA2
Colistin CL S R mer-1
Fluoroquinolone ENR I R gqnrS2, aac(6)-Ib-cr, ogx4,
ogxB
OFL I R
Fosfomycin fosA3
MLS-Macrolide, mph(4)
Lincosamide and
Streptogramin B
Phenicol FFC R floR R catAl, floR, catB3
Rifampicin ARR-3
Sulfonamides SF R sul2, sul3 R sull, sul2
SXT R dfrA14 R dfrd12
Tetracycline TET R tet(4) R tet(4)

(33 R: ﬁﬁ%, S: ﬁﬁﬁz
Note: R: Resistance; S: Sensitive.

ARR-3 it 253 5, 435 A] BEA T 1R kK EFCF056 X}
B . RIFAIERFIRIER: R W2y, (HEhbzy
B IR IR . J3 AbE N, 7ETEE EFCF056 Hh &
BT M2 5EH mer-1, MR T IZBDCPRE B R 2y 5

PIRRTEHR & AT b 1 B-N IR (ESBL)RYAEIA
Pk EFCF053 'Y blatevaa 1 EFCF056 ™11
blactsmes~ blaoxa1+ blarem-i F blactx-msso i
X 2 AR TR N 245 BORCHEA T T 0, R A
HHY, Rk EFCF053 H 47 IncFIB. IncFIL, IncHI2,
IncHI2A | IncX1 &5 T EFCF056 "Bk T4 I
WA ZHITFH8, B TE] IncQ1 M p0111 EHilAY,
XA 2 BREES S A 24 ki, it S1-PFGE
AfRLHE—25ER, Btk EFCFO053 fil EFCF056
KT 40 kb BIBTRLAT 5K 4 SF S A, Haf A
AMKZESE 1),

2.3 EHHAERE mer-1 BIRRALDHT

MFE 1 AT LUR BLE VR EFCF056 SRS 212y,
MIC i 4 pg/mL, #F—AE I K 20 1y 41 rp fiii] 3]
mer-1 FEH o ZFERNLTHEEFFIAT Contiglol |,
R BER/INR 47 800 bp. K5iZ78iE4T BLAST, 5
e 20 2 A RS R T T R (B 2) o A
FORARIE T R , 4390 pHS13-1-IncHI2 il
pMCR1_025943, Ri&7ERINETSHE A o5,
Ji 7 S I A A B P rh e 3k AS, 2 A
R KT 260 kb, TE mer-1 M 2550 R i &k I
Y, BWEZEREA B, B kEK
SEEERSIRE T £ XS Hibk ECEF056 Wi kit 1
THAHBSIR, 160 AR 2 AR T R T
M FARK B SEE AT T T RIS PCR %52, 4558
KIPIREY 9 1 626 bp 211 mer-1 FEH(A 3),
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1 E#k EFCF053. EFCF056 i S1-PFGE 5 mcr-1

FH A Southern blotting 53

Figure 1 S1-PFGE and Southern blotting with mcr-1 gene
analysis of strains EFCF053 and EFCF056

: M: H9812 marker; 1. 2: F#k EFCF053 FI EFCF056 [t
S1-PFGE &1, /R T4 AMBTRIA; 3. 4: Tk EFCF053 #l
EFCF056 [ 1 Fki 5 mer-1 FE4T 1Y Southern blotting 4 ;
Wisk: BH mer-1 ZEH TR

Note: M: H9812 marker; 1, 2: S1-PFGE of strains EFCF053 and
EFCF056, showing the sizes of the respective plasmids; 3, 4: The
plasmids of strains EFCF053 and EFCF056 with mcr-1 gene probe

in the Southern blotting; The arrows: The plasmid harboring the
mcr-1 gene.

60 kb

pHS13-1-IncHI2
(264 344 bp)

Contigl01
(Partial plasmid sequence)
(47 800 bp)

pMCRI1 025943 50 kb
(265 538 bp)

®) DNA replication protein
2 mer-1 ERRERBESEIRRAAELE

= mer-1

FFE AP IGUE . %I IS ECEF056 H
P mer-1 JER B FORIAT UK AR A 56, ittt
B, BAERACEN 0.56x10°,
3 W54

TEAYIFE R, ST ES IR 2 ROvHs R IR A
WEAT 7R AL A2y it g . A5 R s
2 PRETHZTET . TNZ3ENER, RN H ESBL
M mer-1 L, 3 N S — R RGE % [R5
XPHIEFE . BERATEH, mer-1 JEREHT ok ]
WS HAA A HBNEE S, AR . PRk T
A3 F iR 24 ¢ AR AT LA 3 A 7 A9 SR A5 i 2 2 A
PHRNARE . EJE Rt 2 70 W i 5 224 24 3
B, HETIGESAE—1 5 R LR R, ATaeRdL(w
TERMZER . 54h, mTABESCRmRE, Wa%
RETARPTAER, (BN E) T 5 2 i 25 3L K
fosA3 . RIFVINEIETH 25N mph(4) FIF 45 55 K Tif
IR ARR-3 . X MR FE TRk EFCF056 (Wi 24515 L
TSI SAR BRIz . A, PIRRR TR
w2, AT LAE I 2 BRI EA KR 4-5 4>, 7341,
2 PRISBA AT AL SE KL, I ABTRL B4k H A1
M 2 3L R LA AR B JC RN, Rl a5 A
Y58 R — 5T

Pk RRIRA G BT 2, FEf s
. NIRRT RIS S, SR AR A T AR
FFRARZE G X 43, MELAFIKT, e LA a 52 vl fig
RO AN, Wit ARRITE, SR g SRR
RHREBEMW L RAAEE, "SR IR b

118.0 kb

B AL BB b mbi LS A D bt o ABA A forn o B B b b =D b AL

=) Recombinase m)p CDSs

Figure 2 Comparison of the fragment harboring mcr-1 gene with homologous plasmids

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3028 A 2 A Microbiol. China

3 EATFH mer-1 EFELEIE

Figure 3 Verification of mcr-1 gene in transconjugants

¥:: M: DL5000 DNA marker; +: PHPEXTA#; —: FAEXTHR; 1-5:
BERIHEAT T BT PCR 7).

Note: M: DL5000 DNA marker; +: Positive control; —: Negative
control; 1-5: PCR products of suspected transconjugant colonies.

AR WA RIS ARG, e 25k N 51k )2 &
Mo AR RLZASZ RIS T Sh s Ll R L i 2 i
P WEI , TRAWFFEI: MIC HR 501, AR A
HBAIE 2% P RO T 24 PR AR A T LA
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