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Application evaluation of three kinds of genotyping methods in Acinetobacter baumannii”
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Abstract: Objective To compare the application of three kinds of genotyping methods in Acinetobacter baumannii. Methods
The minimum inhibitory concentration (MIC) of 30 strains of Acinetobacter baumannii collected from ICU was detected by adop-
ting the agar dilution method. Thirty Acinetobacter baumannii strains were genotyped respectively by enterobacterial repetitive in-
tergenic consensus sequences ( ERIC), repetitive extragenic palindromic (REP) and nucleotide random amplified polymorphic se-
quence (RAPD) as the primers for PCR amplification. Genotyping was performed using electrophoresis fingerprint, and clustering
analysis. Results Thirty strains of Acinetobacter baumannii had the low resistance rate only to cefoperazone / sulbactam. ERIC-
PCR genotyping method could amplify out 4—7 bands, the most abundant amplification bands. Bands amplified by RAPD and REP
PCR were less,1—5 and 1—4 bands were amplified out respectively. Thirty strains of Acinetobacter baumannii could be divided in-
to 4,4 and 3 groups by three methods respectively. Conclusion Cefoperazone / sulbactam are still better sensitivity to multiple drug
resistant Acinetobacter baumannii. The test preliminary confirms that all of the three kinds of methods can be used as alternative
method for genotyping Acinetobacter baumannii. Compared with the other two methods,bands of ERIC-PCR is more abundant and
the resolution is better.

repetitive

Key words: Enterobacterial repetitive intergenic consensus sequences; random amplified polymorphic sequence;

extragenic palindromic sequence; Acinetobacter baumannii; genotyping

BRI R EGR RN BRI A EERNESCHE 1
X SRR T B 2 A W O TR BOR B RO R Bk 1.1

AR EHE
— BT MR RN R 2 B B R R B 2014 4F 3~ 5 H

Ph BE L LUK (PFGE) 432 Je B8 6 Wi 4% )L (PCRO 48 8C B % 43
R, Hd PFGE DA iR E  EA NI SR8 RE 5 F
i A0 S5 O A0k B N A RAT R A S T2 4 IO
AT o F AW o BB AR 1 AR " L B PFGE #1E & 244,
Jr s i T L3 B 8 R I & A R BER AR L AR TR
TEIBIE . % T b A B 9 06 8 W AT TR R 3 BN e B — B T
51 (ERIC) (% X 41 7] 3¢ 5 & FF 81 (REP) K B ML 22 75 VA% 1 1R
JF 51 (RAPD) 3 Fft fij i Bk ) PCR 35 £ 18135 43 70 7 32 i R
3 B A 1508 R BI AT TR R AT 3 IR R O B A B R Bl AT B
5 R 4 0 o 1 0 PR A

* o G TUH LI M TR R BB BT H (XZZD1326) .
A JHIRMES »E-mail 1 13775891123@163. com,

FAE WY % (ICU) 43 B 19 3E 5 & 6002 A 3 AF 1 30 4k . o4y
B EBMARAS 26 B MIEFRA 2 4 IRV BB AR 25 1 4k
1.2 g5k FEALESA Phoenix-100 4 [ 2 40 14 % &
AT (25 BD 4 1)) L ABI2720 PCR #8443 (25 [H ABI
7y lD . DYY-8C A g 3k AL (4t 5075 — 4L #% T ) | Bioshine
GelX1850 #E I 1% 53 M 2 Gt CE I WO B 24 AU A BR A D &
FEIKXH A PCR Master Mix 5| (b 5t A 7w AW H AR A
A \M-H 35t 50 (96 E Oxoid A7) .

1.3 Il Aausttils S HEEIGR S m S &
(CLSD % - K FI 57 A8 7 B 2 A0 9 0 143 25 40 B /N 0 1 vk

R YL BB TR, TN IR R R W22 5 S e 2 5T



e 1196 - EFAR I E¥ 4% 2015 £ 5 A% 36 %% 93 Int J Lab Med,May 2015, Vol. 36,No. 9

JE (MIC) R . 45 R 2 R 2013 it CLST fr 3520
L4 ERGA FihkEBCA R DNA. &R ELT 519 % 51

#47 PCR ##41°), ERICIR: 5'-ATG TAA GCT CCT GGG
GAT TCA C-3',ERIC2.;5'-AAG TAA GTG ACT GGG GTG
AGC G-3';REPIR;5'-1II GCG CCG ICA TCA GGC-3',REP2;
5'-ACG TCT TAT CAG GCC TAC; RAPD: 5'-GAG GGT
GGC GGT TCT., ¥ H4KRBRM 50 pl § AR S A4
ERIC-PCR,REP-PCR:94 ‘C #iZ48 # 5 min, 94 °C 45 s,40 C
45 5,65 °C 8 min, £ 35 NMEH x5 —4 65 CHEK % 16 min,
RAPD: 94 “CHiZE ¥ 5 min, 94 C 45 5,36 C 45 5,72 °C 2 min,
G40 MG G — A 72 CHEK FE 10 min, DL R
PG 3 W TR 1.5 00 B BN U Ikl Tk o O I AR 4 T
FRGEHEAT A 0T AR LK 114 8 S0 T ) TR bR R AT R A A
1.5 R FIH NTsys2. le 53047 R &0, R IR AL T
¥ (UPGMA) X} 30 #k 4 14 #E 4T R A4 #7

2 & ®

2.1 ZfuXmm s R WM R ER I MIC i, % 1 453 %
7+ 30 AR N ) AT T A X Sk 8 R B/ £ © 30 A B Y T 2
0 AR 25 1 B S KT 2.

2.2 LR S 3 PR 3 WKL AT B T e A
KA — 3, EE MBI, ERIC-PCR #7184 ~ 7 44,
FAXS 3Bt 110 bp ~ 2X10° 4% 30 BRIE#R XA 1 (23 B .
TG IV R4 H, RAPD P 1 ~ 5 4%
L HEXF 2> 5B 380 bp~2. 2X10° . ¥ 30 #k k> 1 (25

B ERIC BU5I

B2 #) M2 8D, V(L #R4 B, REP-PCR ¥ 3 1~
4 AFAF AR X 4 F B i 150 bp ~ 2 X 10°, B H 4 T (25
O T #OL T O3 B, Horp, 12 S 3k g ERIC /9 11 B
JH2E8 RAPD 9 24, 9284 REP ) T &1, 14 S H#k B ERIC
B I RSIF 258 RAPD 9 11 B, 9 250 REP (T A9, o 4th 3 4%
ANFESTESR,

2.3 RAENPLR 30 RHEHRZRIHT (B 1D 4 IH 80%
BYAE L % 20, ERIC-PCR ¥ H 4y 2 4 S HF, RAPD ¥ H 4k 4
ABE REP-PCR M H4r o8 3 A8, RAK M BoR 12 5 14
A BRI 4 7 22 7 5 PCR 48 BB 3 SR 1 45 AT &

£1 B0MBMERAHHEHFRRER

MIC50  MIC90  Tfifzhs  MIC ji [
BRI 259

(mg/L) (mg/L) (%) (mg/L)
Sk ft nit Ji5 64 128 100. 0 32~512
WIR 3 75 b / iy s 2 31 256 256 100. 0 128~512
KRR /&7 2 30 32/16  128/64 45.2  8/4~128/64
FW AR/ FF 64/32  256/128  100.0 16/8~256/128
RRKEZE 128 256 100. 0 32~256
B Ok R B2 32 64 80. 0 32~64
BN E 128 512 100. 0 64~>>512
i B e 32 128 100.0 32~256
X R 64 256 100. 0 32~256

L3 REP ZI%|
Btk RAPD 5|

C =
AB13 HI
CE————  Pi

08
Confficient

EIDES

A ABOY
ot B .
Fgw } I ——
AB14 L
QAxm —— 2 } I AB02 :
pd A2 AB0s
< AB —IV AB14
AB03 A -
E— AB19
804 Anos \
ABO3 I
AB0s
s AB04 ABos
AB0s
AB07
ABOS e
p 1808
pet 008 o
AB1s janey a6
aB15 I At .
AB20 > :ﬁ} ABlS > I
3:3 [ABLE > I AB20
2 817 am2s
526 a1 825
AB27 815 AB27
AB28 as20 am2s
AB29 a823 AB29
B30 a2s ABOS
ABO? A830 ABos
AB16 AB22 am22
AB17 A= AB1S
a827 5
AB10 } ) n26 }
B2
B30
e —1V Ao % & = o
= ol an B o 1o T ) Coafficient )
AB24 —_— III Coutlicint A 3
. o=y LEIDES 4
= LEIDES -
R

A:ERIC-PCR 3 [H 4 # [ 3% ; B. RAPD & A 43 #1 [/ 3% ; C . REP-PCR 3L A 43 %1 [ 3i% ; AB01-30 . 0 & AN AF G 1-30 B T -1V . kA 5] .
B 1 30 (kM EARHTEER S B EE

3 i ®

{560 458 AN I AT AR I R B DL 194 2R 1 B0 7, I8 2 5 B P
R EERFEREZ—, ICU BEH TG AR ERANK.
HeZ A AMEIRYY I ) EAR T R F R S 5 R . A
FER R ICU g X Y 8 8 R sl 41 B 32 2 5 R 0 I & 45 08k
Y, HL 43 2 bR 38 S w2k O T 245 109 22 TR i 24 Rk Sk TR R /&7
B SR AN 109 0] B 2 AN Sl AT R R A R 1 245 o BT i
X oA FRAE R L B Lk 3 R g T 2Y .

F T B B AL AT T T IR BB A Bl B I B PN Rk e AR N

ST BT ARGE T AT AL 32 B Sy Tl 2 Kk DAL % A% T
TE S [R) B 1] A9 K S 1% 6 o 810k Ay A i B G R0 7 ik 40 1
JE A5 A AE 56 P9 2 R BRAT VTR B AR ) 22 R 25 T R 4 R
I P S e 42 o A R A o B S 7 i o o R B O ik
H . PCR 8 SC I % 0 B B4 T L 22 3% DO 45 45 0 B0 ) Wl o
J7. RAPD FIFIHABEHL 2 A H R T 51 GEH N 8 ~10 4
BT 1 Wy - JE TR 4 DNA, i1 T35 [ 41 DNA JF 51 A
(] 3 25 77 A A () B 4 S 1l 3 » KL SR B v L R A P B 2 AR
SERME R AR Y . REP-PCR Al ERIC-PCR J& % A



EFA I E % 20154 5 A% 36 %4 98 Int J Lab Med,May 2015, Vol. 36.No. 9 ¢ 1197

(6] 52 5] v i 1 A R R P A PR A R T2 A
4 2 T S 91 i L UK AT LB AT 48 R kDR AL T Y 22 S
TEARWETE 3K 3 il PR 3 280 7 9 0 00 2 A Sy 4 T4 A1) 3 [ 7 250
PR R CORERR I 3 U 30 T 45 Hh % 2% 7 ik AR X 23
TR RN — B W TR A IS A E T 3 B ik B B
BT E A PE. (235 REP-PCR Ml RAPD & R % i /) 7
it SR AL 38 25 I AN T2 2T T B A DR E AR K (g BR
VA B s 06 o SO0 38 2% PR AT DA T AR X 9 R R AT A
(3)3 Fift 2 X 70 284 7 36 6k A 591 681 Bk 9 20 LA A 22 55 T E i N
N3 R AR BT AL N 41 DNA S5 A2 7 5 10 A [\ BF 8, (3 9%
AR B AR ) S UGS R . AT SCRR AR - 75 B & A S FT A 2 I
4y B epr  ERIC-PCR 43 ¥ 0 8500 . 5 R B AT 58 L JF H 5 4 b
HE”PFGE 5 — 2 WA & Ui ] ERIC-PCR A H 3 B i AL %
AU FETNUE W A8 75 S W R 5 A B 0 0 B R . 30 R
PRE BT BTG A2 5 UK AR SR Sy A — B A R L U
WIE AR HEAT L3+ 3 BT O D0 T« AR Hht UK 2% 3 A 2808 FAR XoF 43
TR/ BEAT 20 ST AT I8 B B oy B AR

MR REN . L EMW 41 | BT R ETEZ B ICU %
X TZAAAE H 1 BRI AT Bk i 22 B0 24 335 45 0 A8 0L 20 A B IR
AR Ay 485l 2 b 24 5 DR 0 4 SO S 38t % 0 1 L AN W] R
i 2 1] 1) 2 138 DA T 5 20 22 0T 24 41 1) 15 4% o X b 38 o it — 25
I IESE

i BTk % B ICU 5 IX A 75 8 2 A 3 FF 1 2 6 it 25 8L
G5 Sk AR / F B X FAR R A A 67 SOk . B0 Uk
1.3 i PCR 45 L0 [ 335 4k A 23 B 5 9k 2 ] A g 1] A8 L 42 5F LR
SE A S N 73 B J5 35 800 8 R S FF R R AT 0 3. Hod, ERIC
PCR {4 0 52 . 00 B R 00 (AT TE LR IR T 30 Bk T
L7 PG E TN = < I 7 N I e o (A 1 )
15— PFGE it — & e - LA B e R 4518

5% ik

(1] EBE ARG 55, Tl ik 75 55 00 10 2 T 10 24 600 2 R S AF B
FIATI AU L) ], PR 3 B2 24 2435, 2010, 25(1) . 87-89.

(2] 27K . D& BRZTE. ERIC-PCR 7 A 7 #1 & A 3l 1 5 B 43
e iy BV LD . 638 PR 4% . 2013, 28(7) :621-624.

[3] Clinieal Laboratory Standards Institute. M100-S23 Twenty-third
Informational Supplement[S]. Wayne,DA,USACLSI,2013.

[4] Grundmann HJ, Towner K], Dijkshoorn L, et al. Multicenter
study using standardized protocols and reagents for evaluation of
reproducibility of PCR-based fingerprinting of Acinetobacter spp
[J].J Clin Microbiol,1997,35(12) :3071-3077.

[5] Maluping RP,Ravelo C, Lavilla-Pitogo CR, et al. Molecular typing

of Vibrio parahaemolyticus strains isolated from the Philippines
by PCR-based methods[J]. J Appl Microbiol, 2005, 99 (2) ; 383-
391.

[6] Zhong Q,Xu W, Wu Y,et al. Clonal spread of carbapenem non-
susceptible Acinetobacter baumannii in an intensive care unit in a
teaching hospital in China[ J]. Ann Lab Med, 2012, 32 (6): 413-
419.

[7] Schleicher X, Higgins PG, Wisplinghoff H,et al. Molecular epide-
miology of Acinetobacter baumannii and Acinetobacter nosoco-
mialis in Germany over a 5-year period (2005-2009)[J]. Clin Mi-
crobiol Infect,2013,19(8):737-742.

[8] TIshii S,Sadowsky M]J. Applications of the rep-PCR DNA finger-
printing technique to study microbial diversity.ecology and evolu-
tion[ J]. Environ Microbiol,2009,11(4) :733-740.

(9] KK BRATE . EIEFF . 5. ARDRA B4A RAPD XA 3l 41 1 2k K
RSB FE [T, A P27 3d 4. 2007(2) : 303-306.

(e f B . 2015-01-21)

CERHESE 1194 50
SCHR I T G RS T A AR 3 B X TR E A R
RN E=RZE S A TN TR 82 o G I R X (R e 13 U
RZ TEARMAN G, SRR T A S 4109 PASS
1 Stata 4 4h . R4 nQuery Advisor 4K {4, SamplePower
A (SPSS A Rl %) - SASA KR F1 SAS B4 45, i FH Oy i
R ANTE o A9 SCRILAY 3 B 7 1 153 25 SR AS A [R] {8 51 45 2
B A R R BE A IR B B 5 AR AR N S — 1 A (R
MW 58 T7 12 WESE B 1L B 58 SR IR SR SR R 8 T AN IR 1 B
A, NR 1 ] B IR &R WA R OO R, X
FEAR G BB T RS TSR A8 5 B W58 25 3 10 0RS 1
JE Gl AR R 22) L (HR 5 JE I 58 BUAS W] AT 1 5 48 T 2 SR 0 A
KGR

BZ MERASEN TR Z SR RA &N,
T 4 TR A 50 5 1) 0 3, A S B B IR 0 1 00 ST B A
REZGHA SN XTI TR R ERAGERFE N I U
THE S5 R A 1E 8 23 A7 3 38 AF 90 M B L 7 2R S 5 IR E SE L

A AT AT 5 A8 B 2 TSRO RE A B R IR L e A E O Y
AR

S ik

(1] Wt EAE. GRS A A LM deat: AR DA
fig At . 2008 1-2.

(2] #¥h, &5, P2 E S0 B & B9 A6 5 XOR R 3307
L E bR L) ] B e 252 2 . 2012, 25(5) : 505-508.

(3] W7 25, o7 05, X8 AL, A5, i R I UL -3 34 63 300+ 590 % /) L0
HAE R W 1 52 3 5L ). BUAREE B¢, 2008, 3(4) . 7-9.

[4] Dattalo P. A review of software for sample size determination[]].
Eval Health Prof,2009,32(3).229-248.

(5]l 2R, 8 o 77 o ok T IR, S8 /)N B e Mg 468 280 A< T S 7 1 6 0 7y %
M sr )], AR BE % ,2006,27(11) 1 1659-1661.

(6] 200, 420, b2 77, A5 I R B 0 503 vh R A 35 e i B [ ). 98
JEEE2:,2012,12(6) :374-376.

(e B 0. 2014-12-25)



