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Detection of drug-resistant genes of Escherichia coli and Pseudomonas

aeruginosa and association with nosocomial infection

ZHAO Li-xia ZWANG Jia-ping , ZHANG Xiao-mei (The Second People’s Hospital of Chang-
zhou , Jiangsu 213003 ,China )

[Abstract] Objective To explore the genetic marks of continuously isolated Escherichia coli (E. coli) and Pseud-
omonas aeruginosa (P. aeruginosa) and the correlation with nosocomial infection (NI). Methods Polymerase chain
reaction (PCR) was used to detect plasmid AmpC genes (ACT-1 and DHA), class | integrase gene (Int | 1) and
disinfectant-resistant gene (qacE/\ 1-sull) of E. coli; Four kinds of genetic marks of integron and transposon (gacE
A I-sull, merA, mpA, mpU) in P. aeruginosa were also detected by PCR. Results Among FE. coli, the positive
rate of plasmid AmpC genes of ACT-1 and DHA was 57. 50% and 40. 00% respectively, the positive rate of Inr / 1
and gacE/A\1- sull was 47.50% and 57. 50% respectively. Among P. aeruginosa, the positive rate of gacE/\1-
sull and merA was 48.57% and 11. 43% respectively. There were neither gene tnpA nor gene tnpU in P. aerugi-
nosa strains, Conclusion E. coli isolated from the clinic carries plasmid AmpC genes, Int [ 1 genes and qacE/\ 1-
sull 3 P. aeruginosa carries gqacE/\ I-sull and merA. Resistant genes among different bacteria strains can be trans-
mitted, which is significant in epidemiology.
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qacE/N\1-sull J 5 23 A B0 16 T 1 282 43 B AR 1 28
T HE R T AERR I CqacE A\ 1-sull . merA. tnpA.
tn pUD FEATREIN o 43 B 20 T8 T 485 iy 66 R 5 % o Ja
HRR,

1 WSS

L1 AsERRAERE 40MKBBRAEHETEA
2005 4E 10 H-—2006 4£ 8 J 7 B b i 35 126 46 b
A, 35 BRA SRR MR Ry 2006 4F 1—6 H R 1 3% 2L
IR, SRR EAY IR F VITEK 32 GNI
YEREER PN AR UER AR Y KGR AW ATCC
25922 FF R E ATCC 27853,

1.2 mAL® FREGFFEEEA 0.5 mL &L
BN ONHUE 200 ng/mL & HE K #&#% 200 pl),
56°C 7K 2 h, 2 95°C /K 10 min, T A Chelex-100

40 pL, B0 (15 000 r/min) 30 s, b 1F ik RP 2 A
R AR » — 20°C UKAR P-ATF 25

1.3 EARsn PR HREGHEE O (PCR) B,
FE G750 B e R 2R 1, I PCR
PR RY . BN AKRR PLLP2 5194 0.5
mmol/L, dNTPs 200 mmol/L, KCl 10 mmol/L,
(NH,),S0, 8 mmol/L,MgCl, 2 mmol/L, Tris-HCI
(pH 9. 0) 10 mmol/L,NPy, 0. 5% ,BSA 0. 02% (w/
v), Taqg DNA fiff 1 U, SR BAAF 20 pL L AR
W5 pl) . PCR 43RS H04 R - 93°C AR Pk
2 min,#XJ5 93°C 30 s>55°C 30 s>72°C 60 s,{EFF
35 R A JE 72°C HEK 5 min, PO MR 2 %03
NEWHEE S FELIK » 55 71 BRI FEL VKBS ISR IR e 5%
S50L, T 2 R R AR & AR R PCR 514741
FBHPEXT HR DNA Hy I8 11 5 B 53 1% H AR B 90 i 4
Hb . LRt o) T e B AR B AR5 r SE A
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Table 1 PCR primer sequence of target gene

IREFRIC HEH R ST EI(G5'—>3") P JE (bp)
wET qacEN 1-sull P1: TAGCGAGGGCTTTACTAAGC 300
P2. ATTCAGAATGCCGAACACCG
BEIRET merA P1: GACCAGCCGCAGTTCGTCTA 462
P2.GCAGCA(G/C)GAAAGCTGCTTCA
npA P1:CGCCAGTCTTGATGAGCCGG 444
P2. TTGCGGTTCGGTCCGGCAAA
tmpU P1:CCAACTGATGGCGGTGCCTT 403
P2:CGGTATGGTGGCTTTCGC
Jti AmpC DHA P1: AACTTTCACAGGTGTGCTGGGT 405
P2.CCGTACGCATACTGGCTTTGC
ACT-1 P1: TCGGTAAAGCCGATGTTGCGG 303
P2: CTTCCACTGCGGCTGCCAGTT
1 28 Al Int [ 1 P1: CCGAGGATGCGAACCACTTC 373
P2 CCGCCACTGCGCCGTTACCA
2 #R

40 R K W 35 A B P SR AmpC 36 ACT-
1 .DHA F¥ERS 314 57. 50% .40, 00% . | 2884
FER Int T 1 BHYESR R 47. 50%, gqacE A\ 1-sull
K%k 57.50% , ACT-1 X PCR H 3k & WL &
1. 35 R4 2% R S M B gacE A T-sull £ 280
48.57% ymerA K H R g 11, 43% , KK tnpA.
mpU, 5B — gacENI-sull .merA F:H PCR FH
PR Wy 30 AT XU 48K I 28 1E 25 00, 48 BLASTh
(www. ncbi. nlm. nih. gov/BLASTh) kX, 5 3
GenBank CUESEIAHRLIT S 10076 4H1R], & 2.3 435l
N qacE/N\ 1-sull ;merA FEH PCR P28 430 14 .

N M P S S S S S S S

M. A FRAREY . B BT 238 1 000,900,800, 700,600,
500,400,300,250,200, 150, 100,50 bp; P FHA%: X 18 5 N B 1% 18
SebRA PP So ARA BT
B 1 KRip%AaE ACT1 £ PCR Hijk &

Electrophoresis map for PCR product of ACT-1

gene in E. coli

Figure 1
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5 TCGGTGTTGC TTATGCAGTCTGGTCGGGACTCGGCGTCGTCATAATTACAGCCATTGCCTGGTTGCTTCATGGGCAAAAGCT
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B 2 qacEAI-sull 3£ PCR =P 47
Figure 2 Partial DNA sequencing result for PCR product of gacE/\ 1-sull gene

+TCAACAT G ACCGGCGGTGACGCGGCCCTG AACCT GACCGCG ATGCCGGCCGTGGTGTTCACCG ACCCGCAAGTGGCGACCGT!

i

&
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3 merA B:[H PCR #5551
Figure 3 Partial DNA sequencing result for PCR product of merA gene
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AAEFE Bk AmpC e ACT-1 .DHA [
PEZ Ak 57. 50% . 40. 00% ., T 254 A it 3L
Imt [ 1BAMERAA7. 50 %6 FERAFHE e B AE HELSL .
HA T BOATAE 0 22 BV TR 22 T 2 Tk 2 SR )
FREC T TR R B AT T T 25 3 K n]
DALE [RIFP & AR [F AR B R . & al B 3hist
ot AR H AL A WL R 41 2200, T 4y 4 2% H
T A FaeR L, T AR (5 K I N
RS BEEL (Tt [ 1), Ao Sy i 24 456 PR 5 CRID Ry 28
TERSEH BN BRI R | B T 28 18 i Al O [N
PR A R SR FE R S5 3 (3T R i) M T T
SR 25 1 H S FE N (qacEA T-sull) . WF5E K
BTN T A TR A R A L 1) G
L PRl ——sud] A7 226 [v] IR 38 85 27— 0 19 30 Dt i
AT IE R ——d frA CRISCHER T LA dh fr 75
AWFTE 40 R KRR W e T 1 FAME 19 £
(47.5070) MR AN KGR A 1 A TR
B A A TR E T

merA NFEFET Tn21 1 Tn501 |6 i1 & R
i, tnpA HEEHET Tnl, Tn2.Tn3.fl Tn1000 3L [F]
(IIRAERRIC  tnpU R 6 HEF Tnl1548 tfehric. #%

JEF- R B ER AL H S 851 BB — RN T Bl Y
FEPR T A Ty 1 [R) 2R A Wy vh b ) A% 388 . ¢ Ml B
MBS HEAT merA FEH R BB tnpA mpU., tnpU
Rl JE - 35t A% B il B 3 B S OR Sl AT R R
B merA FERF IR R E T 10 U PH SRR
SRR TR 15 T B 7 R0 S R0 52, O 478 At T
i Tn21 Fi/8% Tn501 BY%L BT, qgacE /\1-sull |
merA BRI AR A WA TR = E L.

LT A B 51 A B e g X e SR 4 1) 24
PAFAEARTR] YRR 3X — A5 DX 23 BS 1Y 5 Bk R 3R A
W4 BRI SR B  A4E | 2885 T qacEA T-
sull FER Tk e 35 R AT DA ) 240 1 ) 4 A%
7 o AL W] LAFEA [l 48 47 [ AH B A% 45 » AT 3 2 e
PSS SOy, TR % 2 e SR i i P 144 7 A DG L IR
AR %o 42 ] P e S e A M . Ao R T A G 3
R IR IR Bt R A B AR AR T PR A B SR BB g
AR TS5 RS Tt o e I e R R UAA TR R

(Bt : PCR 319 A T BT e PE B R R R R TR R
HIMSE R, S L)
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(F#% 342 T



.« 342 .

T R i 2 7

2009 4 9 H55 8 %5 5] Chin J Infect Control Vol 8 No 5 Sep 2009

3 itig

JE B 0 F AR 5 8 oy I R I s AE MR AR
7B ENIIEE 0 o SO R A N ER ] 8 B 2L
S UL AR E A 193 % EANE AR R E T
RYI RGNy 6. 74 % STEEE S 4RE 1Y 101 4]
W38 AT AR R Ge # 6. 94 6 AHE R T E 4L
A A5 4 TE 1) 8 8 AR AR B R R 9. 6260,
WIE MR ARY) G 5 B E A B T RERAE R
B FARE SR EEME, £2 BR.EXF
ARY) 1R Y R R EE 3 0L K R R IE A ) B R
(20. 00%0) . B MR MRIA A (16. 67%0) JpiB BN/ D)
BEA (16.00%0) . MHAEYIBRA ) R YR B &+
AR A SERIRIE (7. 2590, JFJRFAREE L) 1k
Yo W R AR T A CF AR TR K R fi
TFARES: F 5 S R BGE T AREAEHRE  LORFRIRT
ARY)HERGL A X P 5 BT K — R AT 2 A
RO Tt o WD R A ) 2 AR TR ) 1 B 5
1 ZSE R R PPy AR IR LR 5 U 22 54 K5
[l B @ R T A0 B R b T . F
AR BTG YR BE AR 2 A IR MR AR B2, Bl
BT YRR LRI SRR ] i, §) 1 2R SR
Ja V) FERL 1 e A2 2 DA 6 (0. 01<<P<C0. 05) , Bl
BHF AR LER AR5 U] UYL 2 R B 34 i (P
<0.01) o AR B FARM T R/ BED # FA

DIIEGeR W 225 . AR AR T AR Y] 1R
P AL I e TR 0 22 Tl @i TR LB B R V)
FESN Z R SRS T ARG RE N 5
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