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3G K AR A B BRI S R A R 20 2 E e kel 5 2 4

Z 9k, x| B, XM, kY R OB, B %
(BRI 2SR 24 B, AR 230036)
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B OB AT R A es R R BRI K MR A B 5T AR £ 25 4% (fluoroquinolones, FQs ) #9254 &
J A58y 5 BT 25 A B (plasmid-mediated quinolone resistance, PMQR ) #9747 7L, sTAAFEHLIR % A HLAEAL,
Tty 37 9 % bt o o B ARG 3T B K I35 A B AT D o B33 A, A AL AL S fr R ML . AR K-B 4K
FERIG Y HOR A I X R B A e K 5T B 2T 4 AF FQs 69dt i,  RIPIFE AR 4 xHE 45| 8 i & PCR it
P48 a8 47 PMQR 3B (gnrA. gnrB. qnrS. qepA) ¥3&. 4R 25, PNy 37 Mr£E0mbtd 4 s
KIDB%AE; 37 MAMRA A PaF FQs 23 &AL (848 3 &) Btk E 67.57% (25/37); 37 R A & F 4
ME) gqnrA £ E, bk FEA 56.77% (21/37), @ qnrB. gnrS. qepA A B4R E . 2R AT X AR B b KR
BAE A FQs w24 = &, PMQR AE vA gnrA 2E H £, H gnrA AR 4974475 FQs & 2h A AR K 4.

KHBEIA: WIR; BURMERMRAE; AEEEREZY (FQs); PMQR AR
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Detection and analysis of plasmid-mediated quinolone resistance genes
of Escherichia coli isolates from chickens

LI Lin, LIU Xing, LIU Song-song, ZHANG Peng-fei, WU Wei, YANG Huan
(School of Animal Science and Technology, Anhui Agricultural University, Hefei 230036)

Abstract: To investigate the fluoroquinolones (FQs) resistance of Escherichia coli isolates from chickens in
Hefei area of Anhui province and the prevalence of plasmid-mediated quinolone resistance (PMQR) genes, 37
Escherichia coli strains were identified by bacteria cultivation, biochemical code identification and pathogenic
determination. K-B diffusion method was adopted to detect FQs resistance of Escherichia coli , and PMQR genes

(gnrA, gnrB, gnrsS, gepA) were detected by PCR amplification. The results showed that 37 suspected Escherichia
coli strains were identified as pathogenic Escherichia coli. The resistance rate to above 3 (include 3) antimicrobi-
als of FQs was 67.57% (25/37). The prevalent rate of gnrA gene was 56.77% (21/37), and qnrB, gnrS, gepA genes
were not detected. The results suggested FQs resistance of Escherichia coli strains from chickens in Hefei area is
rather serious, PMQR genes focuses on gqnrA gene, and the prevalence of qnrA gene is correlated with the FQs
resistance.

Key words: chicken; pathogenic Escherichia coli; fluoroquinolones (FQs); PMQR genes
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B ORI T R A SR M W R W 25 Ok
(plasmid-mediated quinolone resistance, PMQR)
qnrA, Jaok XEEEERILT gnrB. gnrS. gnrC. gnrD
1 gepA, XL PMQR K&K F I 257 0] 42 A A
Tl & 40 i A R LA KPR 3% . BT PMQR
CAERIK 5 KN Z R AT R w3, B
PMQR PR B AR FQs IR 24 28 Fl 22 T i) 24 56 15 4F
IO, R TR A S0 FQs i 2 1™ E
H 3RS, TR A Bk i 3 O M Bt R g2 i
i, VR IRTT RE 22 B8 6 N b X Y8 S50 P4 K
575 FQs it 25PE A PMQR %£[4 (gnrA. gnrB.
anrS. gepAd FATIRILI T AR S P Z IR AH DG (1)
WEFC, 15 7R 0 DX Y5 005 1 KR A5 B FQs
(RN LRI T T 24 P ) A e R B FH 24 25 58

FETil o

1 MR5RZE

11 #sl

111 mARE 2009 4F A AR X 2 AN AL
TR 7 RARBEALL K 32 785 VAT IR  AEXS R N AR AR
112 E2KH AT R R A i 5 E A
A RV E . RNV AL, TRV A, B
WED. M-H 859858, BB, WigkEse
FE (0 SN AT BRA =)D fRar S 22 8%
FrEEM ETL IR BT RAR AEAT BRA WD s BTk
Taq DNA % 4. EDTA. EB. Tris il (¥4 L
WA TR TREAIRARD; kO Ol A itz
e E A PR 2 D

113 K BUHRDR (18~22¢) I H %
BB 2 SR Sy ol

1.1.4 M3 BIO-RAD %! PCR ¥ 184%, M HA R
Adrbe i (R ARAR; DYY-8C Bk
G W EAE N — ) s B RS, WE I
B R nv] s 200K E S, WH Bz Ryy
HHHIAY TG16-W LB bL; PYS-150Z-A TY5E
R TR, T H KELLALHY) .

1.2 7%

121 KMgABANBEL, L2 5K 4G HER
LB 37 BREEAL KI5 A5 B R0 95 - ZE0E P U 245 B A
A, EEBHUNSCEERI A 55 2 R R, KK bRl
J N~137, 37°CEFE 24 h )5, PRHUA] B8 VK Mg
TR, 37°CRiFE 24 h, DLAiAbA . fR4E
PIRE R E TR IR P, 37°CHEFR 24 h, HEHK
2~3 AN H T A FE £R 7K % MaFarland 0.5 yt
(R0 R AV, W A P e A i AT B R 4 R A4
Gt CRLARMAERE . B . SRR, mibE.
BERL. FLBE. PR, RKNAER. KRR, MEKIR
A 10 AR ), 37°CHEFE 24 h, il FK45 R
A Dty , B3 AT B RE 0 R 5 S iR R 2R T
%o I H KR4 ATCC25922 e i, LA
T INZ 4 B 2B A S 7 1) i 4 TR KW 3 A B
LB I 20% H il e H v, B F-20
CUKFTRAEEH

122 XMBAEBAGRBmEMNT 37 BRABIRA
RS IR N R SR, 37°C 1R 24 ho BUER (10°
CFU-mL™) IR 28 N, SRR 3 H/h
B, 0.3 mL-Ho L /N BLVE SR B A B R K
TG S S s I 7R, MR, I
SRR AET /N BRI 93 75 40 R

% 1 PCRE|#1FF|

Table I Primer sequences of PCR

H A 51 5(5°-3") YK op R
Gene Primer sequences (5’-3°) Product length Accession number

F: CCAGGATTTGAGTGACAGC
anrA R: TCCCAAGGGTTCCAGCA 592 EU195836

F: GGMATHGAAATTCGCCACTG
anrB R: TTTGCYGYYCGCCAGTCGAA 469 DQ777878

F: CACTTTGATGTCGCAGAT
anrs R: CAACAATACCCAGTGCTT 472 NC009807
qepA F: GCAGGTCCAGCAGCGGGTAG 218 AB263754

R: CTTCCTGCCCGAGTATCGTG

1.2.3  E R KR A A 64 ft2h (240K )
KH K-B 40 BlRd 180%, #AE T gl A 5%
5 B RS bR iR ZE 12 (CLSD i1 (AL
FFRUERELT o 23 3 PR EL 37 AR B0 I K 15 75 1l
M-H 557589, 28 CHeBE 7% 24 h, EOEL 4 K,

SR PRSI Y AT 355 A VB0 40 P G B
10° CFU-mL™ [RIE . FH G 1 M3 e E B 1 A0 v A
T M-H BHE AR, =T S min )5, BCZARH
Bysm T 953k b, 30°CRE g% 24 h, WL, Hlikgh
Fo R LUKIIR A H ATCC25922 fF i
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1.2.4 PMQR AR ¢93] 4%t 540 #i4E GenBank
HE SR K IR A5 B gnrAL gnrB. gnrS., gepA FE 4]
HIF 51, W] primer premier 5.0 A% 1514, PCR
FIFHINAE 1.

PMQR ) PCR S NAAZR . L J1~J37 Bl
BB AR 1 pl), B RS (10 pmol-L™)

% 0.5 uL, Buffer (Mg  plus) 2.5 uL, dNTP Mixture
(% 2.5 pumol'L™") 2 uL, TagE (5U-uL™") 0.3 uL,
SV ARFRA 20 uLo

PMQR JEEI 1 S B 45 A1 3K 20 938748 1%
BERERE R H YK (IXTAE, 120 V, 30 min), R
AR R G

% 2 PMQR ZE# PCR ¥ 1E5%
Table 2 Parameters of PCR reaction for detection of PMQR genes

X Gene 124754 Operating parameters
anrA (95°C,10 min)+{(94°C 35 s)+(58°C 35 s)+(72°C, 1 min)} x32+(72°C, 10 min)
gnrB (95°C,10 min)+{(94°C,45 5)+(53°C,45 $)+(72°C,1 min)} x32+(72°C,10 min)
anrs (95°C,10 min)+{(94°C 35 5)+(56°C.35 $)+(72°C,1 min)}x32+(72°C,10 min)
gepA (95°C,10 min)+{(94°C,30 §)+(58°C,30 5)+(72°C,1 min)}x30+(72°C, 10 min)

2 HERESR
21 BURMEKIIEFEMSE

M 37 O3 XS IR BS 3 37 BREEAI, ZED
LRI PRI, SR, &9
AR AL % 2 ¥ KR A 1

22 HFEMXBIRAHEEE

37 B A N TGS/ 6 ho s, /)
BUTARSET ., 48 h WATTRAETS, SET /N RUARIG /K,
R AL SO, AN AL B OR e, I
MIFFRE PR 93 1 2R R A 1 T HRZL /S B R L
S B 37 PR A B35 0 BOR T KR A 1

R 3 37 HRIGREBFIEKRIRA E X FQs MMM ELE R

Table 3 FQs resistance of 37 pathogenic Escherichia coli strains from chickens

i 2 Drugs - 2¥) Drugs
Smans PR HABE  DEAE BEDE g PR HABE  DESE BEDE
Ofloxacin  Ciprofloxacin ~ Lomefloxacin  Enrofloxacin Ofloxacin  Ciprofloxacin ~ Lomefloxacin  Enrofloxacin
1 R R R R 120 R R R R
12 S S I R 121 R I I R
13 S S I S 122 R R R R
J4 S S I S 123 S S S S
J5 R R R R 124 R R R R
J6 R R I R J25 R R R R
J7 S S S S 126 R R R R
I8 R R R R 127 R R R R
J9 S S S S 128 S R I R
J10 R R R R 129 I I R R
I R R 1 R 130 S S S R
J12 R R R R J31 R R R R
J13 R R R R 132 R R R R
J14 R R R R J33 R R R R
J15 R R R R 134 R R R R
J16 R R R R J35 I R R R
J17 R R I R 136 R R R R
J18 S S S I 137 R R R R
J19 S S R I

T J1-J37 R 37 BREURTE R IR A W R FoRil gy, S Rk 13omhos

Note: J1-J37 refer to 37 pathogenic Escherichia coli strains; R refers to resistant, S refers to sensitive, I refers to intermediate.
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M: DL2000 DNA Marker; +: FIPEXS i -0 BIPEXTHE; 1-13: Ak 11-J13
M: DL2000 DNA Marker; +: Positive control; -: Negative control; 1-13: Strains J1-J13
1 KEBFFE J1-J13 B gnrA B [E K E
Figure 1 The electropherogram of gnrA gene in Escherichia coli strains J1-J13
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M: DL2000 DNA Marker; +: FHPEXHE - BIVEXTIE;  14-26: Bk J14-126
M: DL2000 DNA Marker; +: Positive control; -: Negative control; 14-26: Strains J14-J26
2 KEBHFE J14-326 B gnrA EE 65k E
Figure 2 The electropherogram of gqnrA gene in Escherichia coli strains J14-J26
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M: DL2000 DNA Marker; +: BHYEXTI; - BITEXIIE 27-37: W&tk 27-137
M: DL2000 DNA Marker; +: Positive control; -: Negative control; 14-26: Strains J27-J37
B 3 KBAFFE J27-J37 B9 qnrA £ E Bk E
Figure 3 The electropherogram of gnrA gene in Escherichia coli strains J27-J37

2.3 BURTEKBIZFEERIM 25 1E Fh FQs YR EFEE I 25, TSRV EE 25
37 BREURME KRS BT FQs FOMR 2410 52 R (67.57%), TIRNIPER 26 ££(70.27%), %
gE LK 3, KV EA 24 PR(64.86%), Tt BV EA 30 Bk

MR 3 i @O 37 HREBURTERIIRA RO 4 (81.08%), XF 4 P24 V14 2% 0 70.95%. @37
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PRSI A i, i 4 Bl FQs 29 I IR
21tk (56.76%), 3 M HHEA 4 #% (10.81%), 2
M AR 3 Fk (8.11%), 1 THHIHEAE 3 #k
(8.11%), HUKEAT 6 Pk (16.22%). HILA] UL,
KW wixs FQs i 258 5, H 2 5y 24530
ELERSIS IS
2.4 PMQR £ F B

R 4 0PRSS 0 37 BREUR K

W45 AT PCR RN, 45 WoR, gnrA JERHT
K &N 56.77% (21/37), AR M) gnrB. gnrS,
qepA %A,

37 BRECRE K IAFT B anrA J2 DA 6 0 2 45 51 4
7~ (B 1~ 3), J1. J11. J124 J13. J15. J16. J17.
120, J21. 122, J24. 125, 126, J27. J29. J31. J33.
J34. 135, 136 1 J37 3L 21 RRBEKRY G H T gnrA J&
DRI H 4571 (592bp), gnrA BHTER K 56.77%.

& 4 onrA EE SR KFIREE FQs MZAMERHE X

Table 4 Correlation of qnrA gene and FQs resistance of Escherichia coli from chicken Fk
N 4 i 3 i 2 i 1 1 I
Iiuinl:l%iséziﬁl:%s ResistElt to Resistﬁz{lt to Resistlfnt to Resistleﬂlt to Sen?iztive to

four drugs three drugs two drugs one drug drugs
[DESTEL7 S 21 4 3 3 6
i 245 B4 qnrA BHPE 16 3 2 0 0
i 245 B4 qnrB FH7E 0 0 0 0
it 2574 qnrS PHE 0 0 0 0
i 2417 qepA Bk 0 0 0 0

25 qgnrA EE5BFEXMIRAR Fos 25 1ERY4E

EHEN

M 4 m50, 2L (B 2 i) K FQs i 24
PRSI 2 gnrA P, RAEL 2] gnrB. gnrS A
qepA LA, 6F FQs BUBCRT 1 iR [ BRI ARS8 AAS I 2]
gnrA. gnrB. qgnrS A1 gepA JEIH, 25 H Fi & AL H:
X PMQR F:[A L gnrA FEK £, H gnrA BHPER Y
2 THLA R, gnrA FERLS KR R FQs
i 21 HLATAH DG, KR A5 B6E FQs (1 2 7
PR, qnrA JEE I BH MR R .
3 itie
31 KEABRFHHEXT FQs BT 2 IR

P, P X PE ARG BRA T FQs i 251
1E 50%LA I, JLrh s BRIV B IR 25 %62 60%, X
BV R T 245 % ik 70% L B0 RIS R
M K-B 40 Bilad 802, R 37 ARSI %
AN 4 Bl FQs 254 CRRIPE . RN R, B9
WL BUPED RFA25%08 70.95%, Hr 2
fif LL_EIE 75.68% (28/37), ZRHH A NEH X A YR EUH
PR Wb 75 B4 FQs (K1 25 ML 8k T .
3.2 qnr EEMEN S 9

H 1998 4R IE KB gqnrA JEK LUK, AT gnr
SRR AT B IT T Wi st. [ 4h SRk IE
qnrA JERE AT B BORE R A 0.3%~48%!'). [H
Y N S N3 N vV [ S B K327 -
(R A AT il 98 50 B AP QTR I BT A R AT 1

PR E A DA IAAT R 30T PG 2 A 6 0 R
PRI T TR EH S 2R A I 2] gnrA JERU,

FIH AR IE, Je)51 30 2 KA R I T M it
Wi 25 5ok, b K4 e gnrA ZER A& U2,
) 76 SEHRIE 2005~2007 4= AL HE X 2 2511 235 Fk
YK e 7 AR L 1 Bk gnrA Bk kR
(0.4%) W1, 14 I745%F 2005~2008 4F I EE 44 45 25
FRIXS 5K 5 s T oh gnirA JE BRI BT 0 0.6 %14,

TR IE L A RAE 1) 532 BRAGIE K 1% 45 B
gnrA FIR H 2k 0.75 %), bR ali s DY )1 44 0
YRI5 B gnr JER AT 20 17. 65 %, A
TR I ) BRI 37 RSRS8O 1 K 12 5 14
HognrA JEFERAT R A 56.76%, =T EANFIE P
HAbag T, H gnrA BHPERIN 2 FPLLE FQs B
BE, o 40 b 76.19%, 3T PLE L 90.48%, M
£ JIE b X0 Y05 805 1 K B35 A5 1 LA gnr A SRR 32,
H gnrA AT 5 FQs M 23R BV PIAE, $ER
£ HE X XS PRS00 T K A iR anrA SERI AT
A RE RT3 FQs M 25 PEI F BRI 2 —

1 7755 2005~2008 47 M JAT R 24 95 0 9 k4 2
{RAEH) 158 R 16S rRNA HIEEAb K5 75 1 1)
qnrB AT gnrS R H R 4050 2.4 % Fi1 13.3 %14, 3
TSRO L A R AR XS 5K 5 A5 18 gnrB. Al
qnrS IR 1250510 3.9% F1 5.1 %), ARG A
Kl gnrB A gnrS &, 3278 gnrB Al gnrS &4
AT AEAS A A I X1 3 R AT N
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3.3 gepA ERF BN 5 24

H AR IE A I qepA JE 8 BAK, [ P 412735 %) gepA
LR T B 25 AT ARG T T W ST v
HAL BhEL LRI Inghas EHRIE N FQs i 25
KGR qepA JEEFATH A 0.3%~5% 178,
B U5 OK M B A5 W gepA BRI AT N
21.6%" TEEA, &, JEstEa H A FQs
i 25 K W 22 45 & qepA JE DR BH R & 0
4.8%~5.8%"1 PUJIIL . AL JERUEA TR
B FQs i 25 KR A5 1 qepA 2EPIMATER A
0.75%~58 3%, TIAWFFT AR 1 gepA FED, $7
7 qepA &R AT BEAS 2 A I HB X IR T2 B2 AT 2L A

AHIE S0 A I b DX X 9058 380005 P K 352 A TR ()
FQs M2k dEAT 7, 45K BoRig 2508 M
i b X XS P50 P R 5 A B PR Y gnrA 2
i, HIRAT #5005 IR gnrA ZERRRAT 5K
Jd% A B ) FQs T 25 PEBE DA OC o A0 A I H
DX RS K 2 75 T 1 FQs it 2 HLRIRET L T 244
Tl SRR A B 24 3558 T 20
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