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Plasmid-mediated blaxpy., gene resistance and transmission of Escherichia
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[Abstract] Objective To investigate the epidemic status and transmission mechanism of blaxpy: gene-carrying
Escherichia coli (E. coli) in a hospital. Methods 92 strains of carbapenem-non-susceptible E. coli were collected
from a hospital affiliated to Nanchang University between January and December 2016, blaxpm: gene was screened
and other common carbapenemase genes in blaxpw; positive E. coli were also detected. blaxpw: positive E. coli
(donor) and E. coli ]J53 (receptor) was performed conjugation testing, phenotyping of conjugants was validated by
antimicrobial susceptibility testing and modified carbapenem inactivation method(mCIM), plasmids of donor strain
and conjugator were extracted, blaxpw; gene was located by Southern blot, and horizontally transfer ability of
blaxpy, gene was validated. Results  Among 92 strains of carbapenem-non-susceptible E. coli, 2 strains were found
to carry blaxpy i gene, carrying rate was 2. 2%. Other common carbapenemase genes were also found in these two
strains of E. coli. Conjugation testing and Southern blot found that blanpw, gene of these two E. coli strains was
located on the plasmid of E. coli strain, and blaxpy, gene of one E. coli strain could be transferred to E. coli J53

through plasmid. Antimicrobial susceptibility testing showed that these two E. coli strains were both resistant to
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multiple clinically used antimicrobial agents, conjugants obtained similar susceptibility results to the donor bacteria.

mCIM showed that these two E. coli strains and their conjugants all produced NDM-1 carbapenemase. Conclusion

E. coli carrying blaxpw: gene and producing NDM-1 carbapenemase is found in this hospital, E. coli carrying

blaxpy gene is resistant to most clinically used antimicrobial agents, plasmids can mediate the horizontal transfer of

blaxpw1 gene.

[Key words| Escherichia coli; drug resistant; blaxpy; gene; plasmid; carbapenemase

fk B R PUAE R R H TR I AT R S A e
R R 11— SR 2 SR T e ARk L B A T B I
FKHAR BT IZ A8 A Wt B e 7 55 06 25 0 AT
PR (CRED . 3 2 41 PR A 10 6 0 5 il 75 25 0 2%
TE P B 22 Bl [ 288 TR 470 14 25 90 1 24 5 DA TG 5 00 TR
BIT R, Pl R A KR A W B
Fl I PR B DL 1) 2% A7 005 T8 76 A6 1 o 22 IR A T
i R R . CHINET Wil 875 . 2007 4E K i
35 A TR X IV g 5% e 4 UK L T 2014 4F K i 3 A R KT
IV e B T T 25 3R T 0. 9% L AN R R
A5 B E R T R R 40 T X B T R 2R P A R 2
M REIR . ARG B R B R B ik 7 R
I P RGN K 35 4 W B blaow F& 4
I8 B0 B it 25 BUAR AT ARG, B AE T M AL R LA
Sy 18 w2 DS T 24 D A A S B AT AR L BRI AR

1 #BREHE

.1 BAHRERR UL 2016 4 1—12 A B R H
B = B 25 B 2 A R AR A L DA 23 88 92 BR X Bk 7
B R PUAE R AN BURRY K e A T I Jig 15 1 a8 32
PR =2 pg/mL, 5] B2 O 1 a5 k.
T TR R AR A K T I AR U SR . oA R R A il R
TAAE ATCC 700603 A e W ATCC 25922,
B AN 25 10 K A 11 J53 e 5 il 2 K T

1.2 B ARXA 2X Taq PCR Master Mix fiff,
DNA Marker I B K% TaKaRa 2 &), W1 5% 5 Wy
H 3 E Amresco 24, £ H R (10 ng) 254
g A S Oxoid 24w, BRAR MW B b A T A W) 3
RAEBRAFE L JEER B Amersham /3 #] , Southern
blot Z& 5215 & W B 56 [F 2 [ 2 vl L U)K [l Wi ik 71
&5 UKL/ iR IBGER & A 56 [ Axygen 2 H]
PCR {1 B 8 Eppendorf 23w, L Uk AL B 2 [
Bio-Rad 7y a] . B B SAGAXE B F R RS A R
s a) R R B E T EUR A RS A BRA A) L E
KGR 4l B il EER AU ARA A,
Vitek 2 Compact 4 [ 3l fi 4= ¥ % € A8 A 7% E 2R

Yot BB A E L MO I 1 1 2 BT G X
/N W B R RE R WA 7/ 5 N Sl /N ]
B

1.3 &Kk

1.3.1 blaxpw Z B R ¥ Wk F & % B 3L F AN
SR P 2 4R OB 1 Ak DNAL B NDM-1 51 4)
PEAT blaxow =Y 3 blaxow FHAE B AR P 0E AT 0%
T M 0 25 L R (Dlaxecs \ blasew s blagm « blavia «
blanp blaoxa ) T . PCR 519751 L% 1, PCR
PR Ry BUFTIY) 2 pL RS 2 pL, AR
2 pl, ddH,O 19 pl; 2 X Tag PCR Master Mix
25 pL, S 451 95 C Bl A8 ¥ 5 min, 95C 45
30 5,60 CiB k 30 s,72° C ZE# 1 min, 3L 29 ~FER,
72 CHEMR 10 min, FJEHRY I 1.5 00 BB
TR BRE IR R AT HL DROAGE 6: 3  1 B Y FH A 257 PCR
IG5 W3 5 M A TRAE P B AT BR 2 W) AT
Py 238 SR % FH 26 1 AR W5 B P o0 (National Center

R 1 W LRSS 5 M L K A 5 PCR 5149 ¥ 51

Table 1 PCR primer sequences of common carbapenemase
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2:,? IFFI(G -37) i;ﬁiﬁ

NDM-1 F: GGCGGAATGGCTCATCACGA

R: CGCAACACAGCCTGACTTTC 28704
KPC-2 F: GCTACACCTAGCTCCACCTTC

R: ACAGTGGTTGGTAATCCATGC 98905
VIM F: TCCGACAGTCAGCGAAAT
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R: CAGCCCAAGAGCTAATTGAGG 56205
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