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Molecular Typing of Acinetobacter Baumannii Strains by Randomly Amplified
Polymorphic DNA (RAPD) Analysis

Jae-Young Oh, Jae-Wee Cho, Jong-Chun Park and Je-Chul Lee*

Department of Microbiology, Seonam University College of Medicine, Namwon, Korea

Acinetobacter baumannii strains are emerging pathogens of the nosocomial infection with an
increasing frequency in recent years. The therapeutic difficulty due to the wide spread of multiple
resistant strains was major problem in A. baumannii infection. It seems likely that high frequency
of A. baumannii infection will be increasing epidemiological importance in the future. However,
the current limited understanding of the epidemiology of A. baumannii infections is caused by
lack of a rapid and practical method for the molecular characterization of A. baumannii strains.

This study was undertaken to determine molecular types and genetic similarity among A.
baumannii strains isolated from four hospitals by RAPD analysis. Eighty-five strains, including
40 from Chunnam University Hospital, 27 from Dankook University Hospital, 15 from Yonsei
University Hospital, and 3 from Seonam University Hospital, were classified into three molecular
types. Molecular type II was the most common pattern and included 72 strains. All strains from
Dankook University Hospital and 40 strains from Chunnam University Hospital belonged to
molecular type 1 or 1. A. baumannii strains form Yonsei University Hospital were very distant
similarity values. The range of genetic similarity values among 85 strains of A. baumannii was
0.26 to 1.00. Although phenotypes including biotype and antimicrobial resistance pattern of A.
baumannii strains were same or very similar to each other, their RAPD patterns were quite different.
Typing with phenotypes was found to be less reliable than molecular typing by RAPD analysis.

These results suggest that RAPD analysis provides rapid and simple typing method of A.
baumannii strains for epidemiological studies. This work is the first epidemiological report of A.
baumannii infections in Korea and it is hoped that results of this work may contribute to a better
understanding of the clinical importance and epidemiology of A. baumannii strains.

Key Words: A. baumannii, Nosocomial infection, Epidemiology, Genetic similarity, RAPD
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N ooE

Acinetobacter -2 1Z&A BT EA Adoz
NPHLS S4H4= 90 o] F Eeulert &
A& F4stn e Ul e F8 Yol
o] & 3 &7 ZAFR A 71 Hol EEj=A,
HAA A7 At SRl = AHAHQA FHE
W37 = . Acinetobacter T 74 2} 9134
F-A A & Acinetobacter dE o} A 77319
B 2o Hebo] FAAFFOR EAstn HYS
AAME 93 £¥stn gleme 7P B
o B Folst e 7HH, FdA FeHe
) 25 9] Acinetobacter 752 # A QAN A}
453 3l A kAl FEWARE YR
ol Z+AX 8ol AHEE 588 A7t gle Ao
. 9 =-9] A% Acinetobacter A2 X BAE A}
5t e B 9 penicillin, aminoglycoside,
9] cephalosporin % quinolone 52} kAo 3
o BelgFrt WA S 7 3 gl EnE
1, 1986'd 28} = imipenem (Ip)ol ™ & WA 7=
7} 2838 d A Acinetobacter Fol| FFEANE
M E Aoz A B E 2 WAL 7R
= #Fe) WEs} Zrbebn YO,

Acinetobacter T Z}F9] B E 2 3}A]3}l= A.
baumannii %8 tE Acinetobacter TE0l ]3]
e F/Y g s el duizd
o & dodle A7t Bons HE &
Z B3 ol A o|th A baumannii T H A& 9]
539 Eoli} o dR o7y Fo oA o

ML of o L

o

42 FAERY B% o BE TR FEA

S 7D Y= AeR Raya Jler
WB2F AU A W 2Ahe 3
G oo Y. =d Hed e A9y
2 gt A Beld A baumannii T-& R}
Hoz BRote] AT 40T G4 PES
sepstn gEA WY ES 2A%E AL §
AEFel B4 YA A ARAR A B
AR G0l YA o|}.

Acinetobacter 2] R ZALE Y3 o=
H2Y, 374 JAY, 99Y L AT ouy
o REY o g o] Wol RuH gle
0, o) g FHYo o @ BHYE Acineto-
bacter 4% 197]9] KA 2}F (genospecies, geno-

mic species)2. 2 E/F3te H 29 BHFHT 4
3tA %3, FFe] Ao von, #o BE
Fol g4 dA A LAEA ot @7 A
Aol ¥& @S /tA 1 k. 535 BedF
o] I B-E-S XA 8= A. calcoaceticus — A. bauma-
nnii complex®)| £3h= FAXF 1 (A. calcoaceti-
cus), FAAE 2 (A. baumannii), FAAE 3L
A A% 13TU (Tjernberg 9}t Ursing) 752 FE7¢ol
FRATA FAMe] 22 BEEF ] FLE A7}
ol Z¥Y o #FEF= B/tsIER
FAFAYLH 5L 7122 s 3 (geno-
type) £ E o] W s,

Acinetobacter 2] 33 BEFZ 931A & pla-
smid profile, pulsed-field gel electrophoresis (PFGE)
ribotyping 591 W Eo] AAH 1 PO, o]
WS QAR ELANA A7 o B
H] _g_o] -{‘l\—B_E]”‘\::: %;g% 7}_11:1-’_ glq_ﬁ,s,l3,15,l7,22).
19903t} %4 470 ¥ randomly amplified polymor-
phic DNA (RAPD) ¥-41.& A F 4} ol e} 23
AEY 4y P AHEH = 7oz §3
A A=, AL ThFA, TR EA, AT T T
B4 2 A xAte] ol 2717HA] thFEtAl o] &5
3 Yo RAPD B-A1-2 10 mere] ¥]E-o] g7)
Az 2AHE primerE Yo 2 olx] 3 DNA
of AgA|AH Fo| 712 DNAE FZ3la 7 4 of
gl g2 ZZ9 DNAS #7953 ¥, DNA
band 948 ¥l ¥45He o]tk RAPD 24
W e Addol dsln thE A EHy
£ B3 v &o] HA B9 wE Ay A
£ 2 F A= AAol o A AEdel 2

o1& ol 9let.

flo wit w2

£ ¥ st EYFFe G L =AML
A B == A baumannii 5] FRA}
£ ¥ & RAPD ¥4 9] f84 2 dolB U}

Mz Y

75

—

AR AH&& A baumannii TF= A g gt
HEdA BE& 405, @xtign HdA &
2§ 275, AA st HAdA Bl @ 155 ¢
Agtietz 9o 2ele 35 5 5 8552
AF&-3 Rt} Amplified ribosomal DNA restriction
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analysis (ARDRA) ¥ o o) s} A. baumannii F-
$2 53T

d=Yo 23

API20NE kit (bioMerieux sa, France)E A}-&3}o]
e BA FAG) 2% WL 2ABR code
profile index& o] &3t A EF S A3}

oA HAHAL

& 74l & ampicillin (Ap), carbenicillin (Cb), pipe-
racillin (Pi), ticacillin (Ti), cefocitin (Cx), ceftazidime
(Cd), cefotaxime (Ct), aztreonam (Az), amikacin (Ak),
kanamycin (Km), streptomycin (Sm), gentamicin (Gm),
tobramycin (Tb), ciprofoxacin (Ci), norfloxacin (Nf),
chloramphenicol (Cm), sulfisoxazole (Su), trimetho-
prim (Tp) 2 Ip9] 19%-& Al&3sl] o0, 74
7473 Z Al Mueller-Hinton agar (Difco)E A&
@ da9 R Aol sdatel AARAT AL
v 3 YA 9] B3 -2 National Committee for
Clinical Laboratory Standards®] 7} w}ghch?.

Genomic DNAZ| &2|

4 mi9] tryticase soy broth (Difco)el] &< & &3}
of 30°celA 20417 R ' ) kg v Fd 1.5 mIE
A st AEAAE AUh AEHALE 567
ule] TE buffer (10 mM Tris, 1 mM EDTA, pH 8.0)
o] B{A71 1 30 We] 10% sodium dodecyl sulfate
9} 3 pl9] proteinase K (20 mg/mh)E 9ol 37C §
Zoll A 1A 7t W) ksla] FA 2 AAF) LA
t}. &a) H e 100 ple] 5 M NaCl& A 7}stz 80
ple] CTAB/NaCl &< (0.7 M NaCl &9 of 10%
hexadecyltrimethyl ammonium bromide)-& 2o} 65C
ol A 1083+ w2411 % 0.8 mle] chloroformy/iso-
amyl alcohol (24 : D& 3J4+E FE3F o) 99 z}
A& 3~53] WrE3l 7 A2 phenol/chloroform/
isoamyl alcohol (25 :24 : )& FZ 3l 9] iso-
propanol2 I AA|Zt} A ¥ DNAE 70% ol &
<=2 AH3st A&A1Z H TE bufferel] 59 t}
= 20T BasE A Ago] ALgsigdt.

ERIC-PCR

2% DNAZ 3237 3] 238 G4A
DNA 1 ul =& 3~4719] A&+ 1087 8ol &2
9 5 ulE 1 U9 Tag polymerase (TaKaRa), 250
UM dNTP, 1.0 uM primer, 2.5 mM MgClL, 10 mM
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Table 1. Oligonucleotide sequences for RAPD ana-
lysis

Primer designation DNA sequence

OPA-1 5'-CAGGCCCTTC-3'
OPA-2 5"TGCCGAGCTG-3'
OPA-3 5'-AGTCAGCCAC-3'
OPA-4 5-AATCGGGCTG-3'
OPA-5 5-AGGGGTCTTG-3'
OPA-6 5'-GGTCCCTGAC-3'
OPA-7 5-GAAACGGGTG-3'
OPA-8 5-GTGACGTAGG-3'
OPA-9 5'-GGGTAACGCC-3'
OPA-10 5-GTGATCGCAG-3'

Tris (pH 8.3), 50 mM KCIZ ZA ¥ PCR ¥l qj
gol 2 F 20 WE HES FE3AT) 5-GTGA-
ATCCCCAGGAGCTTACAT-3'9] ERIC-1 primer&
(F) vtol 2 Yolell A A 3te] 218511} PCR
£ 94Tl 283 ¥H-&A1A DNAE WA A7) 1
94Tl A 18, 25TllA 132, 72Tl 283t 453
£ AN s th
RAPD 54

RAPD £ 2 Ready-To-Go-RAPD Analysis Be-
ads (Pharmacia Biotech)E& AM&3l¥t}h. AmpliTag
DNA polymerase®} Stoffel fragment, dNTP, bovine
serum albumin, 3 mM MgCl;, 30 mM KCl 2@ 10
mM Tris (pH 8.3)7} @f-5lo] gl wgele] 25
pmol?] 10 mer primers} 10 ng] $238 QA H|
DNA E= A< B9M 42 354 5u8 3
st HF 25 usk 57 el WA A AHE
%} primer (Operon technologies) % 10&0 2
9711 €& Table 19 YERA]TH PCR ¥g-&
95Col A 5E7F DNAS HA A7 95T A 1
&, 36 CAlA 18, 72Tl 283t 453 wg-&
AA A

Holgs4e 1ty &4

Hr

ERIC-PCRI} RAPD B4 0 2 o1& DNA ZZ A
E 5 WE 3% agarose geloll A} A7} B3l vl
24390 W79 54e BYL f44 o)X
EHA (Imager™, vho) QU ohE o] &3}a] o] F



2499 5: RAPD EXd) 2] A Baumannii I 32 §49

Ael) e 2 bande] BAFE FH3%n T
band®] 49 BAF ol Wk {FALE (similarity
value)E A th AIE S Jeh & dendro-
gram2 NTSYS-pc program (numerical taxonomy
system and multivariate analysis system, version 1.50,
Applied Biostatistics)-2 0] 2-8}4th #F9 FAIE
=t} F4 4 ula} distance value (D)E A4
& 238%.om, Do) WAk 014 12 02 7
3t band9] ¢t EAFOl TLFES gt
D = 1-2Cxy / (Ux + Uy + 2Cxy)
Cxy: Xsh Y @704 FL bands] 7
Ux: X ZFol M B & 9l band9] 2}
Uy: Y @300 4% 2 % 3 bande) 57}

24 p_l_
MEH oE 2R

ARDRA Y © 2 A, baumannii #Z 2.2 3
B 85F9] API20ONES] oj 3 AEY - BT 167)
2 Jegykon, 4708 MEE -2 A baumannii T
Zo] old th& FEo| Ut} (Table 2). 40414739)
code® 713 @57 Addigha WY dA 315,
AM e E HYolA 95 2 i m Bl
A 15 el 4152 71 gt A g st
M BaF 153 F 9F (60%)% ¢=hdan
Aol B2 E 27F F 155 (55.6%) R A g
o WYl el 435 F 31F (72.1%)e ¥
H B wel 54 yEFo 2 e} 53
AERE 7Hd AF7F e wet Bo] EeH
Atk

SRR LA

19%9] A E AHEst & Al A AAL
& ANT A% RE FF7t @M ol g7
Aol WAL 7M1 AT (Table 3). pe] MICE
0.5 pg/ml ©] 3t A K-8 4 pg/mi7tx] e Ipol
3 JAFFE= A} Quinolone A A ol = 60
Z7h S o] 706%9) Ee WHES U
ehfiglel. WA E 2 Ap e Al WA RE
18%9) FFA ] F2UAL Vehle A7 =
31741 ] ekt A8 S vehdilm WA Y
e g Gol npeka akel st A Th ApChPi-
TiCxCdCIAZKmSmGmTbCINFCmSu WA &8 o] A
Netw B 22 F 959 AAdgdn Hd B
F75E AE Yo 404147327 FUsto] B

=
B

M

Table 2. Biotypes of A. baumannii strains by API
20NE code profiles

No. of strains

Biotype  yon. Dan- Chun- Seo- 1;;;;")11
sei kook nam nam
0001073 1 1 224
0040053 1 112
0041073 15 1 16 (18.8)
0041473 41 5 (5.9)
1041473" 1 1(12)
4001071 1 112
4001073 1 2 3 (35)
4001473 1 1(12)
4041051 2 2 24)
4041073 3 1 1 5(9
4041453 2 2 (24)
4041471 1 1(12)
4041473 9 1 31 41 (48.2)
4141473° 1 1(12)
4241473 2 2 (24)
5041473 1 1(12)
Total 15 27 40 3 85 (100)

" According to the API20NE profile index, these stra-
ins were not identified as genus Acinetobacter, but
confirmed to A. baumannii species by ARDRA.

e oeAn HEYT Fad ol 5Y
Stk

RAPD £A{o| B3|

A. baumannii T 52 FAY T EF7317] A8l ©
A RAPD ¥4 E23}5}90ch. 2 Z 518 Ready-
To-Go-RAPD Analysis BeadsE A} 43} PCR ¥t
S & F e LAE FA, 10F 9] primer
g A geted AHel ARE 2E F 2 primer
£ A 3tdh. 1059 primerE 4188 PCRoll A
25 3 %4 DNA bandE 4 & 5 USUth. OPA-4
primerE A}-£-3F 2 3ol A} E-A13Fo] 300 bpol| A 3
kb7}A] 2] band7} 470l A 87| 74A] 2T B XS
I FF] AEEHANE M FS AAE L
< 4 Yt (Fig. 1). OPA-4 primerE #] 9] & 92
9} primerZ A}83% PCRollAM & FZ ¥ DNA band
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Table 3. Antimicrobial resistance patterns of A. baumannii strains

Type

Resistant pattern”

Ip MIC No. of strains

ApCbPiTiCxCdCtAZAKKmSmGmTbCINFCmSuTp 4 1

ApCbPiTiCxCdCtAzZKmSmGmTbCiNfFCmSuTp
ApCbTiCxCdCtAzZKmSmGmTbCiNfCmSuTp
ApCbPiTiCxCtAzZKmSmGmTbCiINfCmSuTp
ApPiCxCtAzAKKmSmGmTbCiNfCmTp
ApPiCxCtAKKmSmGmTbCiNfCmSuTp
ApPiCxCdCtAzAKKmSmGmTbCiNfTp
ApPiCxCtKmSmGmTbCiNfCmSuTp
ApPiCxCdCtKmSmGmTbCiNfSuTp
ApCbPiTiCxCdCtAzZAKKmSmGmTbCiNfCmSu
ApCbPiTiCxCdCtAzZKmSmGmTbCiNfCmSu
ApCbPiTiCxCdCtAzZKmSmGmTboCmSuTp
ApCbPiTiCxCdCtAzAKKmSmGmTbCmSu

[\®]
—_ W e e b W e e

—
=

ApCbPiTiCxCdCtAzZAKKmSmGmTbSu
ApCbPiTiCxCdCtAzZKmSmGmTbCmSu

ApCbPiTiCxCdCtAzKmSmGmTbCiNfCm

ApCbPiTiCxCdCtAzZKmSmGmTbCiNfSu
ApCbPiTiCxCdCtAzKmSmGmTbCiNf
ApPiCxCtAzZAKKmSmGmTbCmTp
ApCbPiTiCxAKKmSmGmTbCmTp
ApCbPiTiCxCtAKKmSmGmTbCm
ApPiCxCdCtKmSmGmTbCiN{Tp
ApPiCxCtKmSmGmTbCiNfSuTp
ApCxCdCtKmSmGmTbCiN{Tp
ApPiCxAzKmSmGmCiNfCmSu
ApPiCxCtAZAKKmSmGmTbTp
ApCxAzAKKmSmGmTbTp
ApCxSmCm

ApCbPiCd

ApCx

Ap

A
T = T T L T T N T e S N N S e N e N N N N N N N N

[ T e T = T = T - T Y == Y = S O TR G B = S U NG B S s I V)

"Abbreviations; See the materials and methods.

7k 270 A 57N A] heh kel Wi o] ® 7}
oA A, ZZE DNA band9] 47} 87 o] 4= A=

o] band?} 4

2 205 eht 20N o
-133 -

go] WA s+ T (Fig. 2B, 2C). ERIC-PCRA| A
2o} FFAA QoA G4 E band7} 1

~27] ety x 3 vistAl g4 5= band7t 1A



Figure 1. Randomly amplified polymorphic DNA
(RAPD) patterns of A. baumannii strains by using
OPA-4 primer. Lanes: 1 to 3, molecular type [; 4 to
9, molecular type Ila; 10 and 11, molecular type IIb;
12 and 13, molecular type Ilc; 14 and 15, molecular
type IId; 16 to 18, molecular type III; M, 100 bp
DNA ladder.

v H 3 374 GEr) (Fig. 2A). A8HA 44
= &= band®] ¥} & 500 bpoll A 1 kb7 A TFF
itk 234 g 2A GehdA 2 3o stA Vel
€ band®] £A%F Z7% ] 53 AAH< band
9] §7} Ao] FHe] AEEH S vt

A. baunannii 7+ 32| RAPD &4

8532 FF& OPA-4 primerE AL&-& A 7}o|

& 2020, I & o) 4789 A1 F (lalid) 2
2 ¥t Fig 3). 1 #o] 73 (82%), I o] 72
F (84.7%), Ul F-0] 63 (7.1%)& 1l 2o &3l
ZF7 ) Btk I FelA = Agdoista ¥
A e F 4o gty B elF 8 %
779 Al w B eFIt &3t la 7o
493 (57.6%)2 7} Bekm, b Fo] £3}= 15
F (17.6%)c 25 @i n WA £
52 ety dddigta W #2503
£ 10°) 553, lla 0} 343, Il Fo] 1372 374
9] o EE3G 1, dxdidn ¥y B F 27
F£ 1 70 25, Ila Tl 85, IIb Fdll 155, Ilc
Tl 257t XAt A g m ¥ 2 F
15F & lla ol 75, He 29 1%, IId 29 13,
Il 2o 257t EEste} ¢Fe FA=E o
£ BddA £ oFERY 2yt Add
ga WY £8 5 357 RAPD ¢ito] 2% B¢
g1 29 &35l

EHY T RAPD 249| u|12

40414739) A B8 & 7lx & 4139 FFE= RA-

fr

Figure 2. Randomly amplified polymorphic DNA
(RAPD) patterns of A. baumannii strains by using
primer ERIC-1 (A), OPA-3 (B), and OPA-9 (C).
Lanes: 1 and 2, molecular type [; 3 to 6, molecular
type Ila; 7, molecular type IIb; 8, molecular type
IIc; 9, molecular type IId; 10, molecular type III; M,
100 bp DNA ladder.

PD M)A I Fo] 55, la 7o) 343, IId T
13, I 2o 1371 2251, A EF 0041073
9] 1653 1 2ol 13, lla Fol] 4F, Ib Tl 10F,
Il Fo 137} £ X84 T} (Table 4). o] )3 A3}
© 2 A B2 U 2dE L A
TFE RAPD E4oA iR 22 Fo2
FHAT F8P o] Fdstriate Bewde] ot
& FFEL2 RAPD B4/ T & Fo 2 3/

Arh Z HoA FeE FFE dTA WA
Fol L3 B+ RAPD £ A= %
o, RelHde] d& 5= WA B4
Hate FAMEE @A vEst. 334 WA S
2ol A¥oli BEF o] 404147322 YfEFE A
didtn ¥ £ F oFo AT n Hd ¥
2] 3 75 RAPD A T Ila 7o &3l &
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Figure 3. Dendrogram showing the cluster analysis results for 85 strains of A. baumannii by

analysis with primer OPA-4.
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Table 4. Comparison of RAPD types and biotype
results for A. baumannii strains

= RAPD £ o) o8t A. Baumannii 459 G329

=2
¥

i

Table 5. Comparison of RAPD types and antimicro-
bial resistance patterns of A. baumannii strains

Molecular type Anti- Molecular type

Biotype Total biogram Total

I Ha Ib Ilc IId I type I Ta Ib Ilc Id II
0001073 1 1 2 A 24 1 25
0040053 1 1 B 3 02 2 1 19
0041073 1 4 10 1 16 C 15 1 1 17
0041473 1 4 5 D 1 11 14
1041473* 1 1 E 2 35
4001071 11 F 2 4
4001073 2 1 3 G 2 2 4
4001473 1 1 H 1 1 2
4041051 2 2 I 1 1
4041073 1 2 1 1 5 ] 1 2 1 4
4041453 2 2 Total 7 49 17 3 3 6 85
4041471 1 1
40414735 34 114 A ggo) Feht 23 sl Ho] ol ol AT
4141473 1 1 HEG o BRE 8FE 17HA] AEF LR
4241473" 2 2 58 5 dlev, ol F 47FA & A. baumannii
5041473 1 1 dFo] obd e Vel #F FH oA 5

Total 7 49 15 3 S5 6 85

*According to the API20NE profile index, these stra-
ins were not identified as genus Acinetobacter, but
confirmed to A. baumannii by ARDRA.

Jude A BE otz
¥ A%2 Yeh 1659 2FE 5
de ¢+ A

A pdela £
9 fd #F

X

1]

E AFs @378 AAM 2 ¥ A baumannii
o5E AEFEH zﬂ'ﬁ';“ﬂ WaFde xE8dA
ERIC-PCR¥} RAPD EA19] {2 3o 9] & vy
o3 ATEE ERde ATed bee 4
ARSI 2@ o TR B2 EF £
A TF T B ARE AT oA
FA AALE AAISEA & F e o2 AlF
&717t &olsttt. 19% 9] A & AH8-3ta] A
At A3 31712 o ke WA Y S €+
AR en Ee2jzHo] b gFME L Wl

m\m

FAZE At AEFA FFA WS T
74A] W & v skE 0041073 713 165 5 3
FA AR DZol] Sk 929} 40414738 7}
A 4aF 3 A WSS AT 1759 €29
165xd F7HA 2889 23 & st
To] FAEH Y Fdd g duEdEE 3
zZhg 4 it

A WA Y-S B FFol wet A FAd
A 2 Aol ErdTHE $BW Q2AY X
2Az7F E 4 Ut 28 A, baumannii TFL
REEe] E2EF7E vhefAl AT Fel7] g
o & 49| FFAE AHE3te] HARstdopgt
£ ¥y g JHE = ok FFA WA GG
A} 3, A. johnsonii, A. junii 2 A. woffii 52} o
Z oA = Wl Ho] WolX| X7k, A. baumannii T
ZolMe gL AEE I VA= dE 2t 14
A2 o9 F vz BasgdoP?. 2 A3
M= 19%9] gaAd 93] 317t2] e WA & ol
Vel s B A Hel watA] L A WA
FAE FHAE 57 Bot A baumannii T58]
Aotz AN A ~23d gz e HEY
S & 4 At Bouvet 59 oajA AE A

ol

4o K
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o 2 BFHA-2 A baumannii d%-S 19
o) HEYL R HrD, FAANF 3L 1) 4
Yoz TR & Yk WWoE 72 49T
o ol g Azt e e EAL o] &HT gle
, 329 EF1bH Q) Acinetobacter FRAAE B
e AE dX 8 e 94 S A D
pi=

PCR<- ©}-8&3% DNA fingerprinting ¥ & H] 89|
A3t DA Yo E4A AP 5 gleH,
AfZ Zd¥o) ol FAFPoZ BFT 5+ 3
= A8VHR Ado EFe Jg2AT gol
o] &5 1 3ltt. PCRE o] &8 WH & Adeo] 7}
A1 9l ¥HEE+ DNA G971 EE e s
primerZ ARE-3te] B 2 @& annealing £ % o]
A primer®] H]| o] R&-& o] &3t HPH R F
Z ¥ DNA &2 B43te ot gheel
sto}A] M139] core region, ERIC (enterobacterial re-
petitive intergenic consensus sequence), REP (repe-

1o oftt

7|

offt

du £ oo = d

titive extragenic palindromic repeated DNA element)
59 Eo] primerg o]l &3l §-HA}o] wkE A
71MEE SESE U R A T E
ol H]g)] ode] Fo MTEES oz Hed &
A, A@o] st wE Ao 2RE A
2 4 e 3RE A Aok 2 4BFF
o Agdoz PG FYFFE SAs WY
2 5 9o U APA ARYC e whL 7
A3 glu}j,m,lz,m)'

& A 74A] methicillin WA =73 23} A
A 28 5 od8 Ad59 GgtzAld] o] 45
I & RAPD 4% & PFGES} U3t A
ol 4e] MEEe) vkn Rum gomd A
calcoaceticus — A. baumannii complex :3l= g3 &
)42 2% Grundmann 579 & o oshd A
§¥ = A3 DNA9| & ' 3 PCR $Z =

& 2T 2 @A E Aelrt ¢l
o] #& ATAL TG B3t 10 mere)
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