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Abstract

The presence, types, location and genetic environment of extended-spectrum B-lactamases ( ESBLs) gene

in a Escherichia coli strain (sd-3) isolated from veterinary clinic were investigated by PCR amplification, sequencing analy-
sis, conjugation assay,antimicrobial susceptibility test, pulsed field gel electrophoresis (PFGE) and Southern blot. The re-
sults showed the strain carried blapy ;1,5 ESBLs, belonging to the bla .y .o subgroup, which was firstly described in Esche-
richia coli. Conjugation, PFGE and Southern blot confirmed that the gene was located on the conjugative plasmid. The up-
stream and downstream of the bla gy, ;,swas flanked by insertion sequence ISEcpl and IS903, respectively. This indicated

that both insertion sequence and conjugative plasmid had played an important role in the horizontal transfer of the bla py o5

ESBL gene. The surveillance of the bla gy, ;»s in enterobacteriaceae bacteria is necessary.
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Table 1 Primer sequence of B-lactamase gene

o
1.2 PCR ¥ &R NFHH

FEH DNA % . PREL LB BAE M b A Kl B
KR T LB P, 37 CCHRIREE 35 =050, 1
YHPA L ZH DNA $HGAH S48 U T DNA, 514
Wit M E SCHk[ 4] .[ 5] M NCBI( National Center of
Biotechnology Information ) H' Y B-IN Ft i B % A v
1|, FIH Oligo 2 AF 13 Bla oy, 3 F 75 A 38 FH 51 )
VI KE WS bla gy, blacp RS (FR 1),
PCR X BRZ (50 wl) ;25 pl Premix Taq M, 21 pl
K@K, RIS IY4 1 pl, B DNA 2 wl, LN
A 2wl KX IR, FHE PCR =4k 42K
LD . W FH DNASTAR #5426 5 90 #4743 7
HAE http : //blast. ncbi. nlm. nih. gov/Blast it
XF, DA SE R A
1.3 #E&5iW

KIGFFI sd-3 VE AL, & A2 B 25 1 Kim
FFE 153 RS2 AR TR, 45 O 804 K T B 0.5 ml
AT 4 ml LB Wz HIE S, 37 C 200 r/min 3555
12 h, DIBAR  Z R B R 76 2 3k A fth e (32
wg/ml) FIE AN (512 weg/ml) (4 LB ZAEF- LI 57
VEBHPESEAS T 051 1.2 9738 blayy . 5

LA EIL/ RN SITE (5'—3") FrBR/AN (bp) EAGERE (C)
blacry.y. . M-u-F ATGTGCAGTACCAGTAAAGT 572 57
M-u-R TGGGTRAAGTARGTCACCAGAA
blagrya., M-1-F GGTTAAAAAATCACTGCGTC 876 58
M-1-R TTGGTGACGATTTTAGCCGC
blacry.pg M-9-F ATGGTGACAAAGAGAGTGCA 870 57
M-9-R CCCTTCGGCGATGATTCTC
1.4 7l 2.16 s £ 63.8 5,14 °C,0. 5xTBE 2% %2 000 ml,

FH 96 FLARAS HO R B2, I Sk FEL e IS Sk i Ath
WE B AN UK R EE IRV B B AT
SRR IS 5 RS AR TR R (MIC)
1.5 S1-fkiH37EE R ik (S1-PFGE) 5347

S1-PFGE 43 #1 2: & PulseNet international [¥JF5
WO, KBS B BEREEE 6 V/em, ik pl it |]

L 1200, BHE] A 14 h, PFGE Z53UR Y, |
A,
1.6 Southern blot 53 #f

AR U B BN S HER v A1 Wi
I, Z A FH 20xSSC 22 i 0K DNA ¥4 % = Hy-
bond-N*JE B I, 20 h R L5 H 5 120 CHLKE 30
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Table 2 Primer sequence of bla .y, genetic environment analysis

sk,
1.7 bla g, s EEREIRES

SCHR[ 7] [ 83K, blagy,, b A iE A5
ISEcpl 11826, T iif## A 15903 Fl ORF477,, D Lk
B P AR BT E (£ 2) .

B G/ S SIYFA) (5'—3") FBtR/N (bp) BIGRE (C)
bla gy L ISEcpl-F TGCTCTGTGGATAACTTGC 1 024 56
1826-F AGCGGTAAATCGTGGAGTGA 441 56
CTX-U-R TGGGTRAAGTARGTCACCAGAA
CTX-U-F ATGTGCAGTACCAGTAAAGT
bla gy FUiF 1S903-R GTTTAATGACCAGCACAGT 935 56
ORF477-R TCGTTTCGTGGTGCTGAATTT 375 55

2 ZER55T

2.1 bla .y, B E R

A BEH 518 Mou M-1 1 M-9, XF K AT sd-
3 LA DNA 47978, JC 14 Mo K88
B A 310 Mo MO A5 5 U B
FAAFA (43510 572 bp F1870 bp) B4 S0k 4645 (]
1) o X519 M-9 434 7= Wy A7 00y, I e 45 SR A
http : //blast. ncbi. nlm. nih. gov/Blast [ H X, /& Bl Ky
blaCTX—MJng , RIER AT P B IRk

M 1 2 3

l:%'% M-u; 2:%[% M-1; 3:%“% M-9,
1 blacry, EEK PCR ¥ 1
Fig.1 PCR amplification of bla y ,, gene

2.2 KBEFHEESTFMN blacy,. BB

TEHL 4 R4S, R U 40 DNA P 4
blagy o3, 4 BRIE G TN HME (E 2), 308
bla gy o 36 R AT LLE 25 107 AT 5685

M 1 2 3 4 5

1 000 bp
750 bp

L RIGHFE sd-3 BR; 2~5 34T Is-1, Js2, Js-3, Js-4,
2 KBBHFEESTF blacyy ., EEH PCR i1

Fig.2 PCR amplification of bla ;y ., gene of Escherichia coli

transconjugants
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B S BT 25 (R 3)
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Table 3 Susceptibility of Escherichia coli transconjugants to six antimicrobial agents

TR KAMIE (pg/ml)  KABERT (pg/ml) B HEN(pg/ml) MHE(pg/ml)  WAERE (pg/ml)  FHRDE(pg/ml)
sd-3 64 >128 128 128 >128 >128
Js-1 3 >128 >1024 64 >128 8
Js-2 64 >128 1 024 128 >128 4
Js-3 64 128 1024 64 128 8
Js-4 64 >128 >1024 64 >128 8
153 2 4 >1 024 4 8 2

2.4 S1-PFGE 70 Southern blot 5%

BFHER (sd-3) T 2 BRHE S T (Js-1.Js-2) Y SI-

PFGE 453 ton, /04 1 Aokl i 45 4 10y X

AR T 5 B8 B SZ AR TR P . LA blagyy . IR EF Y 2 000 bp

Southern blot 25225 R R M bla py o TR AL T 1 4 1990 bp

97 kb K/ R B (] 3)

M sd-3 Js-1 Js-2 sd-3 Js-1 Js-2

145.5kb
97.0 kb

48.5 kb

a b

M: Low-range PFG marker ( NEB) ; sd-3: B 4= bk ; Js-1, Js-2: $2 4

T

3 KEBHFHEEFEMKMESTFH SI-PFGE (a) & Southern

blot(b) 5347
Fig.3 S1-PFGE (a) and Southern blot (b) analysis of wild
type and transconjugants of Escherichia coli
2.5 blaggy s BB RIREINE
I3 bla gy, Y5190 1SEepl (1926 R 75

¥ 1S903 . ORF477 474 3%, Horh 1526 #1 ORF477
KBB4, ISEepl 1 19903 4734 4 5 H Y
ZHFARAT (40020 1024 bp F1 935 bp) H4EF M4
(K 4),

3 1 e

blary  ZENTERE F 8 h R 2], & 5

M Marker; 1: 514 ISEcpl-F; 2: 514 1S26-F; 3 514 1S903-R;
4. 5|9 ORF477-R,

B4 blacyyy.s EEMEXE PCR #18

Fig.4 PCR amplification of bla y ;. ;»; flanking region

TATHIFE T I H. bla gy, WRERE RS F B AT
(R ARG R BT bla gy oy s W T FE A
BB T blagyy,.o WHE (GenBank % 5% 5 JQ724542.
1), RAERBFFB P A

TERG R ES B P, bla gy, i 5 355 R 38 5 A7
T 7~160 kb BBk L, #E4 bla .y, 10 50K BE A7
PRANE B A 0y S TR . RIS AN AR 1
BIRAE 1x107 2 1x107 22 (8], KFATHEN blagyy.,
JHE PRI SR, (] ESf 0 485 17 — s At i 245 55 A 4] 4n
tet .gnr ., aac (6")-Ib-cr sul ' BP0 S T 2 1
2008 4, FH B8 45k Iy 245 SR 22 B 959% (19/20) £
FIGFF XS 4 Fhal LA (04 25 90t 24, 4> 50 B 4 0T [)
B A2 13 Py, AR 2 ulgn st LR, B
Ak sd-3 JedE S TN =AU U R KR
5 P RN 24, U B K AT TR Y 22 L 24 1k
W AETE, HAT, 2 8 mt 2y iR 2 I A AR
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DATEAR R JE (B 55 85 | 1l it 25V 00 iz A5 4 .
B AT EER 0 Bk AL 37, S B2 w250 H
i S A5 R IB T A R AR KA RIME A B9 38 i
AR 25805  PFGE 1 Southern blot 43 #iiE
S bla gy s BB AL THEGRIEOR |, Hizde & /5
KI5 A Z A2 R

WETT bla gy, B 038245 SR 56 A B T 4 4=
W oA B HOR R A B S R R 3k G B S A IR
ZI0 T . e b FRA T A7 PCR 4307 1%
KIGFFR TS ESBL Tt 25 36 R (38t IR 58 bla gy,
SR WA A F S ISEcpl , T Wi A6 36 A ¥ 51
18903, i AJF 31 ISEcpl J& T 181380 Z ik, h—1
SRy A T 11 F 58] 52 AE ( ORF ) R 79 iy 1) 5 )
ITPHNA R, 1SEcpl FIRAESEEW 1 R IAAT 1R
BRI, T blag,,y., B (AJ242809) , ISEcpl A5
LAY R BT P 51-35 (TTGAAA) Fl-10 (TACAAT)
X, AT AR E bla gy, 25 H B KFERIL, ISEpl J&—
DELENBEE T, 5 blag,, R LR S HCE
S RFBIN BRI bla gy, 3R iES 15903 H13%
HE, 18903 FILEH2EML ISEepl , 1 2 NI i, T8
W& 5 HMNE DNA 25419 C-5n 25 i s 2 5410y
N-Szs s AT 19903 4t 1 BE& A 307
ARG HE 0 R BT, B i 245 5L RS R 1 — A~
WhBLIRIZR | 25 5 18 JORLIR] | B335 R Al Y fa fk ]
S ALRE

ZE LR, Bla gy, FEB )12 G 1945 15 BT 5
BT RN 2, 45 I RIG Y7 ok B R Pk (H
FLALFEHUHI AL R A B8 0 75 1 — 20 5%, DL R B
A0 T A 2E 3R, o R TS E R 25 P v, 4R
B R 5 2 LA S A B 30k ol R B 2k R R AL
A IIHAE
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