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PFGE analysis and class | integron-mediated resistance investigation of

multidrug-resistant Acinetobacter baumannii from an intensive care unit
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[Abstract] Objective To investigate the positive rate of class | integron in Acinetobacter baumannii (AB) isola-
ted from an intensive care unit (ICU) ,analyze the homology of multidrug-resistant AB (MDR-AB), and explore the
molecular mechanisms of class I integron involved in drug resistance and the spread. Methods Forty MDR-AB iso-
lates from the ICU between January 2008 and December 2009 were collected, drug resistance of all isolates were de-
tected by Kirby-Bauer method, PCR and DNA sequencing were undertaken to clarify the context of gene cassette.
Pulsed-field gel electrophoresis was used to analyze the homology of MDR-AB, Results Class | integron was detec-
ted in 75.00% (30/40) of all isolates, 2 types of gene cassettes were identified, namely aacA4-catB8-aadA1 and
aacCl-or fX-or fX-or f X’ -aadA 1. Forty isolates were classified into 4 distinct genotypes by PFGE analysis, 26 iso-
lates belonged to clone B that were predominant epidemic strain. Conclusion class | integrons are widespread in
MDR-AB, and spread horizontally in ICU. The epidemic of AB in ICU maybe caused by MDR-AB carrying aacA4-
catB8-aadA1 cassette.
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AP (multidrug-resistant Acinetobacter bauman-
nii - MDR-AB) f I PR 73 8 LU0 A Wi b =" . 843
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1 DRE AT 25 B PR RS A — B A TR 1 2
M 24 . & 20 D i 245 5 A i 1 T2 0 X0 . AT E
X AR W4 aE (1ICUD M PR 73 15 Y 8 0 1 Sl 18 F
58 1 2845118 MDR-AB Tt 25 [ A% 36 L i
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1.1 EH#H kAR MDR-AB M H M B 2008 4 1
H—2009 4 12 A ICU H®FHE A, 4 40 fk,
MDR-AB 4k H A1 [ b5 23 tA ) 8 B 3
K R VLU 25Tt 245 0 L SR ST 1

L2 XA EHME  REWEE RN (PCR) &kl
R B EAY O A BRA AL Bt 51913 B i
BRAEMFARA R A A G . QIAGEN #E % 711k
k7 & . New England Biolabs [ il {4 N VI Apa
I . cleancut agarose M H 2 [# Bio-rad A&, FHE
1Y 2% 8 PCR ¥ 1 4% (Bio-rad 2% &) 1000) ., Pulsed
Field Certified Agarose(Bio-rad /A %)) B¢ B JNiA% &
% (Bio-rad 24 ) .CHEF-DR Il Jik 137 H 3k 1 ( Bio-
rad, USA),
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Yy B BRI AR R A R 5 S [ I DR S8 3 2 b o AL F
FET(CLSDH#EFE Y K-B 487 3 5072 0 5 B A 0 IR
FLVGAR(PFP) (BRI PG AR/ fih e EL 30 (TZP) LB R 74
M/ b e R (TIMD | Sk 76 il #2 (CROD | Sk 76 8 Ji5
(CTX). 3k o nk fi5 (FEP). 3k f1 R Bl /47 2 31
(CFPS,2 : 1), W e B m (IPM), £ % B
(MEM) K KR (GEN) Pk £ (AMK) K i
HEMIN) IR H A (CIP) AR R A (LVX),
42 75 T e PR s s (SXTT) 26 15 B 1 245 4 1 st
Z,

1.4 PCRy ¥ | £EASFTERX NHERLE
Beanm DNA #AkR, Al 22 X ORSF 5110 intCS-57
GGCATCCAAGCAGCAAG;intCS3” ; AAGCAGA
CTTGACCTGA, PCR & & G 50 pl, Hp
10 X Buffer 5 pL., dNTPs(200 pmol/L) 4 uL, BF

Wes 91 (10 pmol) % 2 pl, Taq WA (1. 25 U)
2.5 pL,DNA ##7 1 L, PCR G348 95C i
A 2 ming 95 C AR 30 5555 Cil 2k 30 5572 C FE{H
5 min; ff 3 30 W5, 72 C#Effi 5 min, PCR "1
Je s FHEERE nl ol & s H i B i Hok i &
pMD 19-T Simple Vector, ¥4t E. coli DH5q,37C
AR . P AR . V%4 PCR AN B 5 p
J& »3% invitrogen 2~ F .

1.5 Bk &g ek (PFGE) 2B WM T
LB RSB SR 37 CR SRR B OIS T
I XTE BEE, I AZ R 2% cleancut agarose,
SEEMRATE AR il S B B BB 300
p L (A4 9 24 % % (100 mmol/L Tris, 100 mmol/L
EDTA).MA 5 pl. 20 mg/mL #) % H# K, 50C
. X TE Y 3 U801 he BN 50 U
Apa 1 WYIEE, 25 Cid k. W CHEF-DR Il fik #h
B kAL, 0. 5 X TBE, 1% Pulsed Field Certified
Agarose, 14 C ,6 V/cm, included angel 120°, £ 4,
B 18] 2 0. 5—20 s, BFA] 20 h, M5, EB
Jeft J5 & . ] BioNumeries #4450 EIR#EAT 43
#7, £ ¥ UPGMA (unweighted pair group method
using arithmetic averages) J5 12, 55V B 2 B &1F
2%, SRAKIE 0. 8%, FHLLEE=85 % N [F]— 7Y,
IR — TRk s <85 Yo EH AR LAY, AR
[Fi) v Rk o

L6 Rl FEREKNRERAH ATCC
25922, HAHE B B ATCC 27853, 4 o 6,7 %5 Bk
B ATCC 25923, 2552 1 2009 CLSIARifEHIE .
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2.1 HHLZER 40 #f MDR-AB % MIN (1%
e (35, 00%, 14/40), H ¥k S CFPS (g gk &
12.50%,5/40) 3 55 21 $RECMIZ I 20k WL 1.

2.2 PFGE o#F KM PFGE X} 40 # MDR-AB
AT RDEHE BT, 45 5 Won 3 4 dU2RAL, 5l 240
A.B.C.D, FUE=74. 10%, WK 1., Hd 6
BT A4.206 tkEET B4 .C.D o514 3 tRA
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Table 1 Characteristics of MDR-AB isolated from ICU

Isolates No. Date of AB isolation Cassette type PFGE type Pandrug-resistance Antimicrobial susceptibility
4568 2009 - 10 - 13 Type 1 Al No MIN
5468 2009 -11-20 No integron Al No MIN
1316 2009 =03 =25 Type 1 Al No MIN
5985 2009 -12-10 No integron Al No CFPS FEP
1566 2009 =04 -09 Type 1 A2 No MIN
2110 2009 -05-13 Type 1 A2 No MIN
4006 2009 =09 =09 Type 1 B1 Yes -
4128 2009 =09 —15 Type 1 B1 Yes -
4358 2009 =09 = 26 Type 1 B1 Yes -
3983 2009 =09 - 03 Type 1 B1 Yes -
3696 2009 — 08 — 24 Type 1 B1 Yes -
4492 2009 =10—-10 Type 1 B2 No CFPS
4791 2009 =10 —22 Type 1 B2 Yes -
1042 2009 =03 =10 Type 1 B2 Yes -
5084 2009 =11-05 Type 1 B2 Yes -
685 20090216 Type 1 B3 No MIN
864 2009 —02—25 Type 1 B3 No MIN
975 2009 =03 =05 Type 1 B3 Yes -
1054 2009 =03 -10 Type 1 B3 Yes -
444 2009 - 02— 01 Type 2 B4 No MIN MEM IPM
450 2009 -02-2 Type 1 B4 No CFPS FEP
668 2009-02-13 Type 1 B4 Yes -
1623 2008 - 05 - 02 Type 1 B4 Yes -
3038 2008 =08 — 11 Type 1 B4 No MIN
2544 2008 - 0710 Type 2 B4 No MIN CFPS
2772 2009 =06 — 30 Type 1 B5 Yes -
3334 2009 - 08 - 05 Type 1 B5 Yes -
3605 2009 =08 =19 Type 1 B5 Yes -
3693 2009 = 08 — 24 Type 1 B5 Yes -
3325 2009 = 08 — 05 Type 1 B5 Yes -
2418 2009 = 06 — 04 Type 1 B5 Yes -
2493 2009 =06 =10 Type 2 B5 No MEM IPM
4026 2009 =09 =09 No integron C1 No MIN  AMK
4405 2009 - 10— 02 No integron C1 No MIN
3993 2009 — 09 — 09 No integron C2 No MIN GEN
1259 2009 =03 - 20 No integron D1 Yes -
433 2009 - 02-01 No integron D1 No MIN SXT AMK GEN
438 2009 - 02 - No integron D1 No CFPS SXT AMK
310 2009 —-01-21 No integron D2 Yes -
458 2009 -02-02 No integron D2 Yes -

% Pandrug-resistance; Bacterial strains that are resistant to all antimicrobial agents except polymyxin B3,
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Acinetobacter baumannii
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Figure 1 PFGE profiles of Apa- | digested genomic DNA of 40 MDR-AB isolated from ICU patients
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