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Fig. 2. The results of integron—17S 26 PCR of 13 strains of A. baumannii

isolated from two University Hospital. - - —————————————— 25

Fig. 3. Representative genotyping—patterns by using REP—PCR method

for IRAB isolates containing Integron—7526. - — ———————————— 26
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ABSTRACT

Analysis of the frequency and genotype of imipenem
—resistant Acinetobacter baumannii containing specific

integron

Okyeon Jeoung
Advisor: Prof. Sookjin Jang Ph.D
Department of Medicine

Graduate School of Chosun University

Background:, An outbreak of imipenem-—resistant A. baumannii (IRAB)
occurred in Chosun university hospital (CSUH), Gwangju, Korea in
2004. An specific integron containing disrupted aadAl gene by IS26
insertion (Integron—7526) was found in the strain of major clone of the
outbreak. The aims of this study were to determine the prevalence and
spread of Integron—/7526 among IRAB isolated from CSUH and other
hospitals in Korea.

Methods: A total of 215 isolates of IRAB, consisted of 62 isolates

collected from CSUH for a five year period between 2003 and 2007 and

IV



153 isolates collected from other hospitals in various regions of Korea
for a 2 year period between 2005 and 2006 were tested. The specific
primers for the integron was designed and used to detect the integron
by PCR. All isolates containg Integron—/S26 were genotyped using
repetitive extragenic palindromic PCR(REP—PCR).

Results: Of 215 IRAB isolates from various regions of Korea, 29(13%)
isolates from two hospitals were positive for PCR for the Integron—
1S26. Except two isolates from JBUH, 27 isolates were recovered from
CSUH between 2004 and 2007. Annual prevalence of IRAB containing
Integron—/526 in CSUH ranged from 50 to 70% of all IRAB tested
since 2004.

A total of 78 isolates were genotyped by REP—PCR types: 29 isolates
containing Integron—/7526 identified six different types (A—E and D),
while 49 isolates which were negative for Integron—/526 disclosed.
Conclusion: Although IRAB having the Integron—/526 has been isolated
continuously in CSUH for 4 years, but its prevalence in other hospitals
in Korea was very low. The IRAB having the Integron—/7526 showed
diverse REP—PCR genotypes which suggest the horizontal transfer of

the Integron—/7526.

Key words: Integron—/7526, Imipenem -—resistant A. baumannii, REP—

PCR



I. A&

Acinetobacter baumannii= A7 o] AbEA o T FxEo] glow FTF
T8 JAAA colonization?t WHARAS dodE FLoe VI
olty. e AFEolM A paumanniZb WHW, AAHR, dF@EAy e
HaA e 7pd &3 olgta B adtal ok [Bartual SG et al, 2005]. tE-E2
e 54 A7 F3AoR veh W #FE50°] broad—spectrum  B-
lactam, aminoglycosides, fluoroquinolon ¥} 7S FWHE Ao YA S Ko
A 5ol o)

g 71de A7 w3 EelA d9rt 75 $ plasmid$} transposonel A sk

At} [Koelman JGM et al, 2001]. A. baumannii 2] 3+ |

o
N
=

5383 U FHAE v Aol S EHAIL[Seward RJ et al, 1998].
B EsHE 7IH o] wd R integron®©]gl E2]-%E DNA ©elo] 5o 3= Ui

FAAREY He &F HAES 7R plasmidEo] AE By Eo] Quie= Ao

Bk H o} [Stokes HW et al, 1989]. Integrone WAA-AAe] 5o H-83
S5 14 Fxoln A3 §3 A kol & 7 o] 3] {34 cassettesE

FX8ck(Fig. 1. T3 integrons Fdl A, FAAORE {FHx ddo]
7hsat Mt W= A datel] 1ol % integrone] F8F Zow
A ghth[Jang SJ, 2005].

Z717F Z<QF extended—spectrum B —lactamase (ESBL) A4 A+l
tf3l]l Integron® F¥S A3t 2 W yEo] Qlth[Elisabete et al, 2005

Elisabete et al, 2007]. 28y =Ulo|A] imipenem WA A. baumannii (°]3},



IRAB)°l| thal 54 integrone o2 AZF 1 integron® FHIE AV|Ho=Z

20043 ZAYEw #HYoAE IRABe 93t Subzealo] wRAlEt). o]

iy
2
oy
of
Y
N
1o
=
o,
N
2
o

AgetdA =3 Atol B3 integron?
A7IALES FAsHA HRlth dlFaE ] class 1 integron aadA A U4
FAARE HAste e AoE dHA goh[Fluit AC et al, 2004]. 184
ZAgsh Aol B IRAB EUHE dFolAe aadAZ2 FRA Fel
insertion sequence (IS) 26 FAA7} AlEo] Q= 59|38 gene cassette (Al
gene cassette)E 7} integron(©]3}, Integron—/7526)7} A=Atk (Fig. 2).
AR ©] integron®] gene cassette TX27} Solstr] witel] 1 5ol|d
integrone 7} IRAB o] A YA, AI7]4 FxE FA85 24 integrond
Aupeddes AvE & Ao AZsidu. & A7 542 ZdeA 5dxt
FHT IRAB #F53 A= o2 A 43 IRAB dFs< Wde=
Integron—7526%] U ES AAFSTO 2 X integron® AIoFA}S FH k=0 Q)
A thArel Integron—7S26S 712 IRAB 2 7AE37] 938l 1 integron
5|3t gene cassette Aol TLAE Fo 13 primerE o] 83k PCR

AAME AR 7F w5 32 @ (genotype) & FAFSHAH



II. A5 9 9y

L 25

20039HEl 2007974 5% AUt kAR gt Qe A E
ArEAZ Altaeko] oFd AAlE FolA wEElst IRAB 6258 A= Zh# 9
oz} HYSoA g3 IRAB 15352 F 21555 oz &t A% 9
ofg] WAENA R IRAB #+5°9 +42 A& 355, A7 17F, 244
205, T 175, AE 25F, A 747 (AU @A 625 3, A
5%, A 205, AF 2577 F 2155 (Table 1). A hsrw
FAE] AArE AAY FALS 2003d% 155, 20049 % 105, 2005 % 45,
200695 9, 20079 % 24F2 F 62FAH(Table 3). Alite 43 FAYA
A HAAR= Vitekll system  (bioMeérieux, Marcy—I Etoile, France)<
o] gate] Azt Aol wet AlgaEity. EARESA HAME HE dFEES
Luria—Bertani(LB) agar ¥j#|o]| HFEHo] 37C wjok7|oA 16~18A%F njket

F obe) U@l AHgH e

II. AlZ 34 DNAFZ

A9 F344 DNAY AccuPrep® Genomic DNA Extraction kit (Bioneer
Co., USA)E ol &3t Ax3ALe A we} FEs0th. FE23442 (hefs)
Aow v Zuh #FE LB wfjAol] miket & oAl A FHsko 200 w9

phosphate buffered saline (pH 8.0)¢ ¥ 1 T3] 4 o]t} Proteinase K 20



W GC buffer 200 s + Yo Yol v & &35k & 60TCeA 10 #3F
HES-Al 71t} o 7]9) Isopropanol 100 wWE ¥ 2 &3ttt £%91S Binding
Column tubee] ¥ % 8,000 rpm (6,000 g)olA 1 &7+ dAEg i}

Columnell 500 w®] ¢+ZF9 W1 & ¥ 8,000 rpm(6,000 g)eolA 1 &3t

A gtrh 500 pee] ¢HFe) W2 & ¥ar 8,000 rpm (6,000 g)olA 1 w3t
AT vk oeEe &ds] AAsH] f1E 12,000 rpmellA 1 E3E g W o

o,
jubal
M
ACH

stt}. Binding Column tubed 1.5 mle] A} tubeZ %% & 200 w9
Elution buffer® ¥ A2 (15~20T)<] 1 &3+ HX 3k o3 8,000 rpm (6,000

2olA 1870 42X slo] Aot 44 DNAS F=33 )

II. PCR
1) Integron—IS26& &<13}7] 93 Integron—I1S26 PCR

7t =0] Integron—71S26< 7FR A g<lst7] 9@l 1 integron® gene
cassette A IAE  Fol 1 primers  AF3Y]  PCRS
Al etk (Table 2). PCRE 98t Hb-&- N2 AccuPower® PCR Premix (Bioneer
Co., USA) el AI#AZ aac(6) 1mF 1 pl, aadAIR 1pls AFESEaL 2 wlo] A
DNASt S/ 16 wEs THsieh. T 50ue]  wEEHS ABI 2400
thermocycler (Perkin Elmer, Applied Biosystems, Roissy,. France) & A}-&3}¢]

94T 5&3F 27 WS AN v 94TelA 30%3 WA, 51TelA

30%%t annealing, 72TC°l4 30%3%F extensionshi= HA4S 353 WHESHY
TE v, AR 72T TR NS AR HE S ES 2
1% agarose gelollA] 719 FS AAst] 1 5% o5& Q13

2) Repetitive extragenic palindromic (REP) —PCR



HddFE LB wiAel wiekst & oAl Hets Akl 200 ple] phosphate
buffered saline(ph 8.0)¢] Y1 F#3] Aol&= F DU® 530UV/VIS
Spectrophotometer (Beckman Coulter™ . Germany)% o] &3t 600nm 37
oA OD gtel 2.00] ¥HEZF + A5 grHFUAvk o o] =4HE At FAA
DNA+ AccuPrep® Genomic DNA Extraction kit (Bioneer Co., USA)&
o] gsto] A3 A Fel wE} FESHAT. REP-PCR= S8 Whg-oS
AccuPower® PCR PreMmix (Bioneer Co.,Dae—jeon, Korea)e] 10 pmol9]
REP—1D¢®} 10 pmol®] REP-2DE Zt7} 2 w® ¥al A DNA 5w, 575
11 s 9o Azt & 20 o WE3 42 ABI 2400 thermocycler (Perkin

Elmer, Applied Biosystems, Roissy,. France) & AF&3lo] 95Co|A] 787 %7

S

WA S AAISE o 90T oA 30x7F WA, 45TCo|A] 1+3F annealing, 657 A

1%t extensiondshi= A4S 303 wWHEstY] S8 vy, vpX|EroR 70T ol A
S5zt ANES AFTH HE W3 Ee 2 P 1% agarose geldlX dA719s&

AAste] 1 TF oFE #Rlsglth. T%%t PCR AR AccuPrep® Gel
Purification kit (Bioneer Co., USA)E ©]&3d}o] A x3|ALe] X Hef uwel DNAE
JAA T REP-PCR A3E #4138 dendrogram= 7] 3 AT E =
GelCompar II (Applied Maths, Austin, TX, USA) & AF-3}91tH[Oh HR et al,

2007 1.

IV. Integron—1S26 PCR %A 45 &4 dFE ol 344 YAE v|mn
Integron—7526 PCRell &5 Rl A<l AEoighy Az 2 dshy A

TH¥ IRAB FolAl Integron—/7526 ¥ +#5¢ 54 w575 ol A



WHES vasngth nE o FYAR ANTSEAS 2AC Y Aol
PEAHOR AR 8744 PAASE Aeste] AnE ol vlwsierh

vl % A= amikacin(AN), ciprofloxacin (CIP), gentamicin(GM),
imipenem (IMI), netilmicin (NET), piperacillin(PIP), trimethoprime/sulfmeth—
oxazole (SXT), ceftazidime (TAZ)S%lth Integron—7526 PCRel|l 43 &4
AdE HR #F5 5 448 A WS B #FES HESs At

vl 3} Turton JF et al, 2005].



1. 23

1. Integron—1S26 PCR 23}

A= R oy HAdSoA E3 IRAB 215594 ©] integron

FES AR AR 29F A3D)eld e EiAsd  ole
Auchstg el 25, Aol 275303 U2 A9 d552 BF
=74 345 B (Table 1). ARdishgder Eeld 4 5= 20050

23 IRAB 6F & 159 2006 E83t 105 5 15130 (Table 3).

e Aol 53t =3 IRAB 625 FolA ©] integron? YdES

F

ZAF B AT 2004de] B8k [RAB 105 & 73, 2005d9] #&3 IRAB
45 F 25, 200639 2 3 IRAB 95 5 55, 2007 2|3 IRAB 24+ &

115°]¢ltk(Table 3) (Fig. 2).

II. REP-PCR 2%

AEdeddy 2Adegg Ao #8¥ IRAB 78 w55 o= 3hof
REP-PCR& ©|&3t FxaA9E 45 Aldste] did #F59 genotype =
vl g A3} Integron—IS26 PCR o ¥4l 5S04 F 7 74 & B
°of] & B, C, E ¥= HSQ #F5°] @dFig. 3 @ 4). & o] integron PCRY]

S Al #FEAE 11 7FA genotypes H=d A 3ol 718 &893 1 9



F, G, B, D, 8 & Utst typeo] RHY. F +# F=°] o vyt types

B3t (Tabled ).

II. Integron—I/S26 PCR ¥4 dF& &4 55 ol 384 A€ vin

Integron—7526 PCR A1 TeolA A WA ES  amikacin(AN),
ciprofloxacin (CIP), gentamicin (GM), imipenem (IMI), netilmicin (NET), piper—
acillin (PIP), trimethoprime/sulfmethoxazole (SXT), ceftazidime (TAZ)e°l th3}

ZY2y 46%, 88%, 88%, 100%, 100%, 100%, 100%, 100%%Itt. Integron—1S26

g

CR =A<l FoA A WAHEL amikacin(AN), ciprofloxacin(CIP),
gentamicin (GM), imipenem (IMID), netilmicin (NET), piperacillin (PIP), trimeth—
orime/sulfmethoxazole (SXT), ceftazidime(TAZ) ol o3l 2z} 62%, 63%,
81%, 100 %, 89%, 96%, 91%, 100% At (Table 5). Amikacine A2t 7 7l
FAAE vluetls oW HAWA SR Integron—/S26 PCR YA ToIA o &

AW ES RT3tk (Table 4 2 5).



A. baumannii & ¥, oFAlot, vl=, el olvE]Ft & o yeleA Fash

-

Heddw o R vy glth o] #5= W il dojs FyAER

AukE op7|A7]= Ao oA lvt[Landman D et al, 2002]. o2 A+-A=0]

%
o
o
EN
ol
rlr
r’-?:—'
(2
=2
by
ry
24
b
rlr

w38 A. baumannii 175 Tl ARl HA
2 2o {3AY A baumanni FEF°] =¥ Ues AAFet vk EU
clones 13 I7F &% HFHolA, EU clonellx AgHoz ¢ HS HEZ
=k van Desel H et al, 2004]. thAlWAd 4Ae] dAdd /34 A
baumannii®] MAZA atolgl= A A o] FFE9o AAAAC dsts y =
olal|ski= Aol Alg3] 27-¥t}k[Bartual SG et al, 2005].

Integron WARAAS] 56 F8&3 S5 Fd4 T30y Fdst 7%
e qro]l 3 R ool FAHA cassettesE AA B EET 5= 9lo] FAAA

!
A A= 3444 7+ A4S FHE £ integrong 3 FEH A,

Aojely WA= 2004 =AY Ew

ok

QoA ABE IRAB =719
7o WAZIHdE ATk =3k Alete]l EHE integron®] AVIAEE
A8 HA. IRAB =349 #5F T CM—128 #F% integron T & &4

8
AR (PCR) S Aldst & 1 AHEE cloningdte] 7144 #2455 3 4y



aadA2 72k %ol insertion sequence(IS) 26 FHA7F A{lse] Sli= Solgt
gene cassette (Al gene cassette)E A3 ATE AL diFE9 class 1
integron< aadA FTAAE i3t =Y CM—128 5+ aadAZ2 4#F
Atolell 1S26 FAAE AFSlE Solgt gene cassette?l Al gene cassette®
ZHA AL A3 H Integron®] 7EE Rl ofe] AgtEel odhd integronel A H
T2 cassette=  ¢AFE Aol AY ofA g AA ¢k& ORFER
T E At ol § cassette®] olut FolA [S260] EHE Ff= AJBAR
CM-128 #FAH aadA2 FAAF ol 15269 F-Z7F Asle B9+ o744
B e o] ol

AAbe 2004 AWl Eds dozd IRAB w0
Solgt integrons 7HR7] witel o] Fo] FxE FAFoEMN o] #FIt S
Ugte] oj®wA BExxo] =R At 3P A7) 7 5 extended—spectrum
B —lactamase (ESBL) A4 ZujAl+tel thal Integron® #3332 As 22
wHyEoe] ity 28y el IRABC tial]l 59] integrong Wiido® AF I
integron® A= Ar|Hoz FAI HurE H=Z Qth. o] integron® gene

cassette X7} Eol37] wWjEo| I E9]3% integrons 72 IRAB w98 X934,

AMZ1A EEE FEMEeRA  integron® AuFEE A¥E £ tal
AzbE ek, HE3E de oyl WA FAg IRAB dTEe WEoE 9
integron®] UAES FHAFSFICEHM Al gene cassette’} UE AFEAE

ZA=AE 27 Yate] B ATFo|x REP-PCR #HAPHS Adete] A9
T Hl&S ARSI

A. baumanniill 9t Al AstAFo] Qlojx BEAFAEA 7]H 9

_0|L
£l
30
rr
=t

WM E Al gene cassetteS SHf

o Q9
4

-8 olu]  FHEAT}H [ David ML et al, 2002]. Pulsed—field gel

flo

10



electrophoresis (©]3}, PFGE)°l 2J3] =74 %+ DNA restriction fragment
length polymorphism #4H& gold standard® o3AX1 Qith. a8y o]

WM BAstn Aztel el delm wvkel Aleke AbgEth: FAlHo

i}

ot [Seifert H et al, 1995]. o] Wiz tizx o= REP-PCRYZ A%
Fdstal Ao wlgo] Astn HEER AdAol el PFGE]
Hl L &ukst AAbeta RaEe] gk [Bou G et al, 2000]. 3t A. baumannii ©l
ot AW e 54 gete] QoM E fEerta ¥t [Bou G et al,
2000]. ©l$7] REP-PCR& t©}& PCR-based fingerprinting systemX.t}
e s Aggade] o Fual delA vk[Snelling AM et al, 1996]. Z2#8j4 #
ATelM %= REP-PCRYE =9sto] Agsisitt. e el 59zt
T3 IRAB #F59 dx¥ SAHES A¥EY Integron—/1S26 PCR A<
w7 =23 doe] dojubr] Al 2003d k= stuE dloy Eaikdlol
dolwtd  2004del  FrFEE olF 2007dEe]  o]|EXIZAA AHHOow
Ak (Fig. 2). 3i7F AYE ¥R FHES FAste A 2& Hol IRAB

= AtololAl 1 integron® AutHo] HlWE H& FOo=E A=t

o
=
L)
32
v
3

Zk21 8] g ofe] WAEdA gt IRABHOIAE AEuEhgdelA 25,
A A 2757 e HAls ¥ uE AYY #F=ES EF
=84S Hol B Adom= A AaHA kdkss & 5 ST Integron—
1S26 PCRell ¥/l #+59 clonalitys A9 H7] 913 REP-PCRE Al
A7 Integron—/526 PCRel #7420 #FE=clXe A typeel 7Hd &3
FdA dFTFEdAE B, C, E typee HQl #FE°] EUth(Fig.5). Integron—
IS26 PCRel 9FAdQl #FE50] AEEE o] t}okdt types Hole ZOF Hol

o] integron® FHAyl= HlwF Lold Hor A7 QITE AAELS Integron—



1S26 PCR < B A AAet d5dish AAE thdo= S
T A4 o]l FAA WA EC ApolE HoleA Blus] Btk 57 A
D FEA A AHE EUR St ¥EoE AMREH= A 87HA o thEl
YAES Ay eSS u Integron—7S26 PCR <Al # amikacin(AN),
ciprofloxacin(CIP), gentamicin(GM), imipenem(IMI), netilmicin(NET),
piperacillin (PIP), Trimethoprime/sulfmeth— oxzole (SXT),ceftazidime (TAZ) ol
sl 22y 46%, 88%, 88%, 100%, 100%, 100%, 100%, 100%%At}. Integron—

IS26 PCR =4 <& 27 62%, 63%, 81%, 100 %, 89%, 96%, 91%,

o

100% %t} (Table 4). Amikacing A Qs 771 FAYAES v]wsele w ks o
Integron—7526 PCR A TolAd ¢ =2 YAYWLES RHole Ao
AZtE e 2 A5 T Bd ARES A AN 333 7
A. baumannii @FNA MaA WAE integrond] AL Zty oY AFES
stAl =9l 2 A3 Integron—1526S 7FZl IRAB 9] YJEL ol3lo] HS

welE 2 oM A FAEL 7F AR Hme FEES FASAA o

bS] Hdupgo] vlwA =2 Aoxr AZEHG oY tE AYe Q= ®HAddAE
ok Eo] Ykt). Integron—71S26 PCRo| <A el #3559 clonalityE Ay H7]

218] REP—-PCRS A&t A3} B, C, E type % o7 t}ekdl types Hol:=

s Zlor A o] Integron—/S26°] 7/ Ao tE WM =

et Ao Hob &g AZke] Ay vE Ao w2 HubdA A 7= Frt

12



WA A P FH1AE dEE 4 Q= transposable element %2 3Ll

T AT EEA Qe 54 integron®] HAIE FV|HCR FAS His HE
otk 20049l =AY T
integront] gene cassette® A A aadAl FAA <toll 1S260] AHSIE
%l E9]3t gene cassette (Integron—/7S26)7F WAEQIth o] Integron—
1S26°] gene cassette 727} 5o°]3t7] wlZol ©] integrong 7} IRAB ¢
A=A, A71H BEE FAMETOEA integron?] At AuE £ v
A E . 2 AT FA L 2ol 59X 3% IRAB =¥ A= oy
Wel =48 IRAB #+55 A SR ©] integron® Y¥AHES HAICEZA
integron®] A3t dE FAsk=d Utk

W 2 Ao A FHstaiAl s Integron—IS26& 7HX IRAB 39 A9 A,
A71A RS L] 8l AAe g TTE A=A oy HasdA st
IRAB 15359 zAdishgdelr 593 +43 IRAB 62F% F 215530t
A=zbz) el o] Wedser #88 IRAB #5759 742 A 355, %7

175, A4 207, T3 177, A& 265, Ad 7457 EAdsE Y HA 625

o,
He
ol

= Ad 20%, AF 2% Ak 2AYSE AN 5dg Falshe]

13



A e AAe AL 2003dE 5 155, 20049 % 105, 2005¥W % 45,
2006 % 957, 20079 % 24 Sk AT ol Integron—/7526< 717 IRAB
7+ AE37] Y3l I integron® E9]3F gene cassettedAH o] ZAHAE Fo

3t Als=dE ol&stol PCR AARE A8l

l

Az A AAe oE oy WAEdA £ IRAB 215514 Integron—
15260 FEa AP Ayt seA el Qe F s el 295 (13%)7F

WS RPL W T Aolo] FFES BT 34 AUE Ho] v Aoomi

40%, AEUe B 125%% FAAES Rooh 24 oA 5dzt =33
IRAB 625 = Integron—/S26% 717 IRAB 9 A EL2 20033 057 (0%),
20040l 75 (70%), 20059l 25 (50%), 2006\l 65 (66.7%), 2007l
127 (50%) 24 EWgrdel dojur] Mol oy Eugtdde]l dojwd
200495 AHKHow FEH d7F AvE vl FHES A
REP-PCR= Al&ste] tid #5529 types Bls A3} Integron—/1526 PCRe]
A type°] 7V &3y 1 9] G, B D H 1% %5 st

= F
type©] XS4} Integron—/7S26 PCRell %449 #5552 =2 B, C, E types

A& ¢ 574 integrons 7FZ IRAB #9 FAES o7 A5

oA =4 fAH2 d7F AUs 8= FAFES FASAA F 9

Adupeo]l Hlwd 2 Aoz AZAHAoY & Ao Sl HAdolA=

kA Fo] wokth. o] Integron—7S26 PCRel| <Al #5529 clonality =
o]

¥ 17 98l REP-PCRE Al&3% A3 B, C, E type &

14



I AEHIZE og] t}okdt types Ho|lE ZOF Hol o] Integron—1S26
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Table 1. The Nationwide Prevalence of Integron containing a aadA1l gene
disrupted by ZS 26 insertion (Integron—/526) among imipenem—resistant
A.baumannii (IRAB) isolated

Hospital Region No. of isolates  No.(%) of PCR for positives
tested Integron— 1S26

CSUH Jeonnam 62 27(40)

Other hospital* Seoul 35 0
Gyeonggi 17 0
Gangwon 20 0
Chungcheong 17 0
Jeonbuk 25 2(8)
Gyeongbuk 5 0
Gyeongnam 20 0
Jeonnam 12 0
Jeju 2 0

CSUH, Cho—Sun university hospital
* Hospitals in various region of Korea other than CSUH.
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Table 2. Primer used in this study

Name of Name of . . Aplicon
. Sequence of primer Region .

PCR primer size
Integron = aac(6)ImF 5 —TGC TTG GGA ,ATA aac(6)1m 1767bp
1526 PCR=* TGT CTG G—-3

aadA1l R 0 _TCTGS CTTATTTGTTGT_E.TC aadAl 1767bp
REP- 5'-NNN RCG YCG NCA
PCR# REP—1D TCM GGC-3' REP NA

5'-RCG YCT TAT CMG
REP-2D GCC TAC—3' REP NA

* PCR for the detection of Integron—I1S26
** PCR for genotyping of IRAB isolates
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Table 3. Comparison of genotypes using REP—PCR and Integron—/526 PCR
results among 78 IRAB strains isolated from 2 university hospitals.

Hospital Year Integron— No.of isolates showing REP — PCR

S26PCR A B C D E F G H I J K NT Total

CSUH 2003 negative O 0 2 O 46 002 1 O 15

positive o o0 0 0O 0 0 0 00 0 o0 0

2004  negative 101 0 OO0 1 00 0 O 3

positive 2 3 1 O O 0 0 0 0 0 o0 7

2005 negative o o0 0 0 00 1 00 0 1 2

positive o o0 o0 2 00 0 O0O0 0 0 2

2006  negative O o0 0 0 2 0 0 00 0 O 3

positive o o0 0 5 00 1 00 0 O 6

2007 negative 3 1 1 O 0O 0 1 0 0 0 4 12
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positive 1 4 4 2 0 O O O O O O 1 12

JBUH 2005 negative 3 O O O O O O 1 1 O O O 5

positve 1 O O O O O O O O O O O 1

2006 negative 6 O O O O O O O O O O O 9

positve 1 O O O O O O O O O O O 1

Total negative 12 4 1 4 O 6 6 4 4 2 1 5 49

positive 4 6 7 3 7 0 0 1 00 0 1 29

CSUH, Cho—Sun university hospital; JBUH, Jeon—Buk university hospital

Table 4. The result of REP—PCR genotypes and antibiotic susceptibility
testing among IRAB strains containig Integron— /1526

No. of REP-

strain hospital Year Source PCR AN CIP GM IMI NET PIP SXT TAZ
3916 JBUH 2005 sputum A R R R R R R R R
3943 JBUH 2006 endotracheal A R R R R R R R R
1572 CSUH 2004 sputum A R R R R R R R R
1539 CSUH 2004 material C R R I R R R R R
1549 CSUH 2004 sputum C R R R R R R R R
1554 CSUH 2004 sputum D I R R R R R R R
1573 CSUH 2004 open pus B R R R R R R R R
1557 CSUH 2004 sputum B S R R R R R R R
1538 CSUH 2004 material C S S S R R R R R
874 CSUH 2005 open pus E I R R R R R R R
913 CSUH 2005 sputum E S R R R R R R R
1043 CSUH 2006 sputum H S R R R R R R R
1093 CSUH 2006 open pus E I R R R R R R R
1024 CSUH 2006 sputum E S R R R R R R R
1165 CSUH 2006 sputum E S R R R R R R R
1171 CSUH 2006 sputum E S R R R R R R R
1186 CSUH 2006 sputum E S R R R R R R R
2941 CSUH 2007 sputum NT S R R R R R R R
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CSUH, Cho—Sun university hospital; JBUH, Jeon—Buk university hospital

Table 5. Comparison of resistance (%) of 8 antibiotics among 78 IRAB strains
1solated from two university hospitals.

Integron— Hospital Is\ltz'ir?f Antimicrobial resistance rate (%)
1526 PCR tested AN CIP GM IMI NET PIP SXT TAZ
Positive JBUH 2 100 100 100 100 100 100 100 100
CSUH 27 50 96 96 100 100 100 100 100
Total 29 46 88 88 100 100 100 100 100
Negative  JBUH 14 36 92 86 100 86 100 86 100
CSUH 33 73 52 79 100 91 94 95 100
Total 49 62 63 81 100 89 96 91 100

CSUH, Cho—Sun university hospital; JBUH, Jeon—Buk university hospital
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Intl1 PV aac(6)lm  aadAl 1S26 aadAl qacE deltal sull

att/ attc attc

Integron—IS26 PCR product

Fig. 1. Schematic representation of class I integron found in A. baumannii
strain. Gene cassettes are shown as boxes with arrows indicating the
orientation of transcription and large ovals indicating the 59—base element
recombination site. The 5' conserved segment contains the intll integrase
gene and attll recombination site by small oval and the 3' conserved
segment.
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M N 12 3 4 56 7 8 9 10 11 12 13

<= 1767 bp

Fig. 2. The results of integron—/7526 PCR of 13 strains of A. baumannii
isolated from two  University Hospital. Lane M, Molecular weight
marker; Lane N, negative control; lane 1, strain no.1557; lane 2, strain
no.1573; lane 3, strain no. 874; lane 4, strain no. 1043; lane 5, strain
no.1165; lane 6, strain no. 1186; lane 7, strain no. 2931; lane 8, strain no.
2788; lane 9, strain no. 2822; lane 10, strain no.3912; lane 11, strain
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no.3938; lane 12, strain no.3916; lane 13, strain no.3943. See Table 4 for
detailed information on each isolates.

M1 2 3 45 6 7 8 9 10 11 1213 1415 M

<= 4000 bp

<= 1000 bp

Fig. 3. Representative genotyping—patterns by using REP—PCR method
for IRAB isolates containing Integron—/7526. ; lane 1, strain no.1557; lane
2, strain no.1573; lane 3, strain no. 874; lane 4, strain no. 1043; lane 5,
strain no.1165; lane 6, strain no. 1186; lane 7, strain no. 2931; lane 8§,
strain no. 2788; lane 9, strain no. 2822; lane 10, strain no.2988; lane 11,
strain no.1171; lane 12, strain no.2936; lane 13, strain no.2956. lane 14,
strain no.3916; lane 15, strain no.3943. See Table 4 for detailed
information on each isolates. Lane M, Molecular weight marker. CSUH,
Cho—Sun university hospital; JBUH, Jeon—Buk university hospital
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Fig. 4. The dendrogram, which was generated after REP—PCR analysis of
isolates tested, disclosed genetic diversity, which suggests that the
horizontal spread of Integron—/7526 1s occurring among genetically
diverse strains of IRAB.
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