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ABSTRACT

Identification of Acinetobacter clinical isolates
by rooB gene sequencing

Lee, Min-Jung
Adviser: Prof. Jang, Sook-Jin,M.D.,Ph.D
Dep.of Bio New drug Development

Chosun University Graduate school

Background: The importance of Acinetobacter is increasing as the serious
etiologic agent of nosocomial infection because of their frequent
isolation and multidrug resistance. |t is necessary to apply molecular
biological methods for the identification of Acinetobacter species.
because conventional methods has limitation to identify them. The 16S
rBNA gene analysis is the one of the most commonly used molecular
methods. The differentiation of closely related species of Acinetobacter
by 16S rRNA gene analysis is difficult due to high interspecies
similarity among them. Recently the rpoB gene analysis is increasingly
applied for the identification of various bacteria because of its high
discriminatory power. The purpose of this study is to assess the
usefulness of the rpoB gene analysis for the identification of
Acinetobacter species and to know the distribution of Acinetobacter species
in the clinical isolates of a university hospital in Korea. We also
compared the results of identification by rpoB gene analysis, 16S rRNA

gene analysis, and Vitek 2 system.



Materials and Methods: We tested 95 clinical isolates of Acinetobacter
species which were identified as Acinetobacter by Vitek 2 system in
Chosun University Hospital. We performed PCR-direct sequencing of rpoB
gene and 165 rBNA gene with 95 clinical isolates of Acinetobacter
species. The phylogenetic study on them was conducted with ONASTAR
program. We compared the distribution of Acinetobacter species in 95
clinical isolates which were determined by rpoB gene analysis, 16S
rBNA gene analysis, and Vitek 2 system. We compared antimicrobial

resistance rate according to the species of Acinetobacter also.

Results: The identification rates and discriminatory power of rpoB
gene analysis were better than those of 16S rRNA gene analysis or
Vitek 2 system. The numbers of species identified by rpoB gene
analysis, 16S rRNA gene analysis, and Vitek 2 system were seven, Six,
and four, respectively.

The most common Acinetobacter species identified by rpoB gene analysis
was A. baumannii(55.8%), followed by 4. bereziniae(12.6%), Genomic
species 3 (5.3%), Genomic species 16 (4.2%), A. junii/A. grimontii(3.1%),
A. calcoaceticus (1.1%), and A. wrsingii (1.1%). The results of 16S rRNA
gene analysis were similar to those of rpoB gene analysis. However the
discriminatory power of the former is lower than the latter. Fifty—two
(98.1%) of 53 A. baumannii identified by rpoB gene analysis were
identified as 4 baumannii/Genomic species 13 by 16S rRNA gene analysis.
The identification rate of 16S rRNA gene analysis was lower than that
of rpoB gene analysis. Because the number of strains which were not
identified at species level were 16 (16.8%) by rpoB gene analysis and
33 (34.7%) by 16S rRNA gene analysis. Only 53 (74.6%) of 71 strains
identified as A. baumannii by Vitek 2 system was identified as 4
.baumannii by rpoB gene analysis. Among the remaining 18 strains, 12
strains were not identified at the species level. Comparison of the
antimicrobial susceptibility test results of 91 strains of Acinetobacter
according to the species of Acinetobacter identified by rpoB gene



analysis revealed the difference among species of Acinetobacter. A
baumannii showed more than 70% of high resistance rate on the most
antibiotics. On the other hand, the other species of Acinetobacter
showed high susceptibility on them.

Conclusion: The rpoB gene analysis is useful for the identification of
clinical isolates of Acinetobacter. The results of 16S rRNA gene analysis
were relatively similar to those of rpoB gene analysis. However the
discriminatory power and identification rate of the former were lower
than the latter. There was the difference in the antimicrobial

resistance rate among species of Acinetobacter.

Key words: Acinetobacter, rpoB gene, 16S rRNA, Vitek 2, identification



19708 = Ol =& LREXNSUHAMN 2= CHHIWAE  Acinetobacter
strains 2 &I FOI2 FH S0l Acinetobacter= =8 28

o gtk (1). a2z =ZRs Ho Zs FHHSH WAL

Jltls =s=ot)| =20 2AhdE=SsHE D)
genomic species =s8= <o HES
O AFZED U= 2AdE=sE DY
16s rRNA sequence analysis, 16S-23S rRNA gene intergenic spacer (ITS)
sequence, amplified rRNA gene restriction analysis(ARDRA), ribotyping,
genomic DNA analysis by amplified fragment length polymorphisms(AFLP)
analysis, protein-encoding  genes  sequencingSO0l AUCH (3,4).
Acinetobacter =30 0= =XNMSSE J|YH = 16s rRNA sequence
analysis, DNA-DNA hybridization analysis 2 phenotyping@ezZ S&& &2
2 [ genomic species 2 AHAMSO0| @52tH IS FAGHH A

2 FEE £+ Qo FR ST-= ZE=RIt ALk (5,6). protein—encoding
genesS=2 ME0N SItZet S HMEOHM & EEEHH JALHAME 16S
Ot R Koo HENAM O el 236t =#&2H XH0| It

o0 3271 oo =2Ed ZEs0 o =ott  (5,7). 0l

()
= =

protein-encoding genes & & =Z=WAM HMZ2 EFotI| ol ASE N

o)
=
P~
10
r
P
HT

2 SA™XZ= recombinase A(recA), chaperonin grofL(grofl), hsp7.5,
RNA polymerase beta-subunit gene(rpoB), RNA polymerase Sigma D(rpoD),
ONA gyrase subunit B(gyrB) gene sequencing S0l UCH (8-13). gyrB Lt
recA R8X= =20 Jl=E Acinetobacter 10 @S0 CHSH HMOF OFX Lt

ot UK REOtM  Acinetobacter2 Ctet @EES Hluwot=0 MetE0l UCH



(14-16). 16s rRNA sequence= 8t Ml WHOI O copylt US £ U1 1
= [w])

S2H0l Olast 010 UAS = AN SO IS = = U=s0l Btoll,
rpoB 7 & XH= Acinetobacter spp. ADP1 SEMILH0I @& & copy BF U Al
sSgMsRoz MZH0 =5 =& A0 LA™ ALk (17). =2 S0
rpo Mol CHEH 2A-0l Ked MZE2 s30 olgd JACH (18).

B =
rpoB S & X & 0| Bartonellalt, Spirochete, Staphylococcus, Mycobacterium,
Legionella, Streptococcus, Enterobacteriaceae, Afipia2t Bosea, Corynebacterium,
Pasteurellaceae, Streptomyces _12|11 Kitasatospora, Mycoplasma, Salmonella,
Bacillus, Paenibacillus, Ehrlichia, Anaplasma, Neorickettsia, Wolbachia S2| Ct
st Ni#32 S&ot=l SE806tH HEE0 CH (19). =2 Acinetobacter
H&E 39 rpoB REX AMIb HERZD (18) 2 LAZ=0 ol

bpll rpoB S&™ X PCR A= 2 sequencing otH rpoB SEX SAE 9

350

Hdsg8 &8 =20 L2k AT (20)

2 AF0M= 860 bp2l rpoB KM PCR &t=Z sequencing o0 rpoB
RN EAYO K42 TGt st=0M 22lE Acinetobacter 2 4&HECl
Z=0lA Acinetobacter @82 &I

Sl St=20IlA &0 AIETs SAF Aol systems 0|2¢t =
A Z2 16S rANA ST X SA S M AIEN 2 2Eo A2 Hln
g 2 SH MAIGHALCEH.
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TS HEA =X BHOHA Vitek 2 systemOff Vitek GNI card
(bioMeriex Vitek Inc., Hazewood, Mo., U.S.A)E At2st 2AL 21t

AcinetobacterE =& = HFE HAaCZ oL, HEFx 240 AIEE

HE=d3F 9Me= GenBank databasetlA WSS rpoB SEX 2431t
Eztaxon 2.1 site databaseUlAl LHHAE= 16S rRNA R&E X 2852 AHE6t

Ct (Table 1). =3 database O OFE HAMIL SEENH UK
A.beijerinckii, A.gyllenbergii, A.venetianus @>= HZEZITE FA0IH HE

Mg S46tALH

b2
02 ro 3@

2. g7 & H

o

NA =2

1)

@.

BAPOI HICH HHGHO SHIHCSl &Ee&ts 30l2 F& = LB broth(Difco
™LB Broth, Miller(Luria-Bertani), B8D)Ol &&= =221 shaking
incubator (ViSion SCIENCE Co.,LTD, Korea)Ol M 18-24A12F HH2SHCH. BH
Ob=l O 200422 DNAZ == (AccuPrep®Genomic DNA Extraction Kit,

ro

Bioneer, Korea)otSiLCt.

fo

e A oA BFS(polymerase chain reaction)

2) &
PCR BtS 2 0.5U Tag DNA polymerase, 250 mM2l dNTPs, 50mM2l Tris—HCI
(pH 8.3), 40 mM2l KCI, 1.5mM2l MgClz, gel loading dyedt ESE O Us
PCR premixture(AccuPower™® PCR PreMix, Boineer, Korea)Ol DNA 24£, 10
pmole//#£2| forward, reverse primer(Table 2)& 22 1 & 1) HERE
Xt SHFE BISW FHO0l 200t ZH €O =HISIUCH. PCR EtS2
Veriti™ 96-Well Thermal Cycler(Applied Biosystems, Foster, USA)E Al



HS
X 242 I8 PR X242 94TCUH A 5228 HEAIZI = 94TOH A

30= denaturation, 56 COIAl 30=2t annealing, 72CUH A 122 extension

-v-

ot= 3 HHIE 3B=I| BH=E =0l 72CHAM 102 St AFBES AIZACEH.
165 rRNA REX 2A S M= 94TUHAM 5228 BAEAIZI & 94TH A
12, B5COIA 30=, 72COIAN 452t BISAIDl= 3HAFIIE 3058 =5t
S T72CUHAM 102 S AZAIZCH. PCR &=2E 0.5 ng/ml Ethidium
bromide(Etbr,  Bioneer, Korea)& <E& 2.0% agarose gel(For
electrophoresis Agarose, Bioneer, Korea)Ol Mupid-2plus(TaKaRa Code
AD110)Z 100vV(0.5X TAE buffer, Bioneer, Korea)Oll 2022t &MI|FS2
olH O M, Image analysis system(IMAGE STOCKER DS-100 & FAS-III,TOYOBO,

Japan)22 Z=E DNASE Z HotRULH

3) BIIME B2AN SF

PCRoIOY S=& ME2=2 ZHE(F) (SolGent Co., Korea)Oll 2/2I5H0d
AIIMES EQIoHRUCH. HALE HIIMZo ol 2 wd  (editing),
contig 84, SAH 2 L HES 2429 2E WS 2 DNASTAR(DNA STAR
Lasergene V,7.1) TS  AI=25H( 2=SHGIHCH.,  DNASTARS

MagAlignZ2 JH0IA 012 Jisst JI¥H & ‘Clustal W Method'E & EHGH

2oF

—/

=Y
O
|'U

FOl % similarity @ phylogenetic Tree ZIUE LAULL.

©
HU

Acinetobacter LA&E2|FE BFEZ HAIGIH Z2 rpoB SEL HIIAEES D

HEDST 24F°9 rpoB KRKVEX EINMZESS =0 &M alignmentAlA
HEL 243 ol 16S rRNA S&X=s A2l = 952 HAlGH(

&2 16S rRNA R&X SIIMESW &2

=
T
ZHOF &M alignment Al HE4 243 oIULCH.



4) Acinetobacter @S2 &M Z4+4 Z H

rpoB SEXN 24 Y0 2ol SEE Acinetobacter =82 S AHSl 2
=4 2 WHZUE £EGIH ZSE X0 JUsXl AHEJ}CH. &2
Hel 2ZxHd2AF 2= Vitek 2 systemOl A4 AST- NO55 LI AST- NO56
kit(bioMérieux, Marcy |'Etoile, France)E AI2ol0{ 2AIEH Z2UE 0l

otALtH.
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Acinetobacter AN E2|FE BFEE UHACZ rpoB KX 248 165 rRNA
SEX 24E ) Vitek 2 systemS 0|20l SHE 99 =Exs 22
7Z&, 65, 42902 LIZC} (Table 3).

rpoB R&X =40 2o SHEE =#52 E=22 4HEYH 4

Rl
Hl
i
«

baumanniidt 537 (55.8%)2 Jt& ZLUAD 11 TS A.bereziniae, Genomic

species 3, Genomic species 16, A. junii/A. grimontii S2| =0|ACt. rpoB

ST A 165 rANA REX 2AEHe2 sZE ZUE M HlwoH

293 16S rRNASE B2l 2E0| Ca ZoU UHMZ SAS Z20E B
P

Ct. 16S rRNA S & X 2EHYHO 2= 4. baumannii® Genomic species 13 0|
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tsds gl MAIZE =20 AUB2U rpoB REXN BHAHSZE A4
baumannii®t Genomic species 13 HEZFS0| 2Hol A2 ULD ZAteH &
d=ZelF BFSU= Genomic species 13 22 U 3= A/UCH 4
calcoaceticus2t Genomic species 3 €Al 16S rANA R&EX ZAECZ= 248
S (AU rpoB REXN 2MYEoe=z= AN B PYLRUCHFIg 1).
rpoB X BB A bereziniae, Genomic species 16, A. junii/A.
grimontii 22 SZE @ ES0| 16S rRNA |RET A= 25 & ==t
X SHET X 20t Acinetobacter species & LISHCE.

A
oz & ==K SEEHX R8 Acinetobacter species®| =&

= oo
HIWHEH rpoB SHEX 2AYHZ2E= 953 = 165 (16.8%), 165 rANA
& = 33 (34.7%)Jt @3 SFO0| &= 0, 16S rANA |SEX

s
ML
o
It
2
>

RlI[0
7z
1S
1o

203 (21.1%)2t Vitek 2
systemOlM 4. woffiiz LEStXICH rpoB SEXLE 16S rRNA RE X 242 Bt

0x
or
=
@
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o
[m] mg .
4
0
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A woffiiz L2 2= & =& AULH (Fig 2,3).

Vitek 2 systemOil 28t SHZUE rpos SHEL 2AEQl 2ot Hlwol
SRS M S X0t EdRCH  Vitek 2 systemOlM A baumannii
complex & L& 713 & 53%F (74.6%)2t01 A. baumanniif 1), A. baumannii
complexJt OtLIAE UOIXI 1823 = 125 (16.9%)= & =&ENA =2ES
}
}
species 1 )& Lt2 13, Acinetobacter spp.& L2 125t 2% Vitek 2

Jon
04

& &= Ql= Acinetobacter speciesE Z2EXIRUCH. rpoB £ A. baumannii=

-

o

532} genomic species 322 L2 42 A. calcoaceticus(genomic

systemIM= A. baumannii complex(ACB complexOl dHE&)z =HEIUCEH.
Vitek 2 system@2Z SHAl 95FF 20F (21.1%)IF 4. lwoffiiz LIt Bt
rpoB & X2 16S rRNA RE X 2 ZD 4. woffii2 U 2= & =&
ARULCH (Table 3).

2. Acinetobacter @38 DM 83 A 2 HlW

rpoB FHAL EMHoz FZHSt A8 TFER Vitek 2 systemOfl 28t
H

St M 2dBAF 200 SAS HlWoIRE I 23E X0IE 2EE =
UA}ACH (Table 4). A. baumannii= ceftazidimedt piperacillin®l CHSHO
100%2 LHEES 20, imipenemdt meropenemOil M CHoll 72.5%2 LHAES
BA2H, gentamicin, piperacillin/tazobactam, tobramycin,

trimethoprim/sul famethoxazoleOl CHoHM S 50% Ol&tSl =2 UWAEES LIE

LHRACE. A. bereziniae, Genomic species 3, Genomic species 160A= 2

e —
WEES 2R, A junii/A. grimontii, A. calcoaceticus, A. ursingiic &
of erauliofl sdet o

CHoll LHAS 2O0IX L UCH. Vitek 2 systemOl 2| ol
2 SN ZdadZAF 209 A2 H WO E M 258

SAOICHTable 4). 2Lt rpoB FTAF 24
S™st A, baumannii complex @52l &M LWAMHEO0| Vitek 2

oo
systemS 2 SHSH A baumannii &2 A LHMEo dHldl MAHo=R

1]



rpoB KX S4B 16S rRNA S8 X SA B O 2 Acinetobacter 752 S
At ZWE M Hluwol 2 UMZE |RALGHKIZH 16S rANA S Bl 24
a0l O ¥2 A2 2L, 0l 201 rpoB R 2480 16S rRNA
SsHEEU O =2 =s8s2 20l A2 corynebacterial @32 &0
MS LIEFGCH (21). rpoB SEX 2890 2ol sd3E 232 Ble= 4

baumanniidt 55.8%% & LU 1) ChSES A4 .bereziniae, Genomic species
3, Genomic species 16, A. junii/A. grimontii 2| =O0|AUCt. amplified rRNA
gene restriction analysis(ARDRA)E OIZ3t0 Acinetobacter 5835 S& ot
HE [ 40=FIF genomic species 2 (Acinetobacter baumannii), 9F=IF 13
sensu Tjernberg and Ursing(13TU), 53Dt Acinetobacter phenon 6/ct 13TU,

43=DJ}  Acinetobacter genospecies 3 Ol2tl & Zet (22) 2 AP 16s
J

rANA S8 248 2H0HA U2es 2382 SFIH HluX RAE XS 2
M 16S rANA =&AL 2482 X501 UHHIDIEU=E rpoB R&8X 2482
Acinetobacter0il THet ZEH0ILE SEE0| =0t XO0|1JF & H2Z ZOIC

Vitek 2 system0l 2t s&Z2 e UE F 2

o=z BRLCH. 0l= ID32 GN systemidt &2 M3lstA =AE 10t ARDRAZM &
2

Por)
2
<
%
—
@
3
o
B
o>
S
S
3
S
S
S
o

13TUE 2ZEotAl Roli 2HFLIRUCE 2102 |ALSH ZW0ICH (3).
2

SEUNOoZ UXGHH HRIN YD HEH

Py )

~
1=

A.baumannii(genomic species 2 genomic species 1, 3, and 13 sensu
Tjernberg and Ursing (13TU)

HNoz [ KAt 0l==2 S2&6t  Acinetobacter calcoaceticus-A.

rr

baumannii complex (ACB complex)Z S ECH (3,26). Acinetobacter &2
FO| WEE= XHXlot= 0l ACB complex Off &8t #== genomic species
2+2+9| genomic species® =& GHI|IECH ACB complex
Al =

o

&=

[

el

sed SHIIES s8482 O =0 &

- O

tol

i
N
N
\

14

:O£

=
Ir

o
JHEI X8 1 JI8=0l Acinetobacter genomic species
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S0 & 2= UCH (26). rpoB REX BAHAEHOZ 4.
baumannii® genomic species 3, Acinetobacter calcoaceticus(genomic species

1)2 PYE ZFE0| Vitek 2 systemOl A 25 A. baumannii complex (ACB

complexOll HEE)Z LI2 20| 018 BtHoll=C}.
Ol™0 16J1XK12] M3Istd SHZBAE 0IE0IH Acinetobacter strains=
S&st Z1 nosocomial isolates 299%F = 253 FIl A. baumannii=, 203

It Acinetobacter genospecies 322, 8FJt A. haemolyticusZ, 8FIt A.
IwoffiiZ, 43It A. johnsonii=, 63=Jt OFRIAl BHEX @2 S22 Ltz
6 210 (25)2% @2 E4A 242 X0l UK 2 A Vitek 2 system S

HZMa A baumannii complexIt HEZ0IRUD A Iwoffii, A. haemolyticus,
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B018t 4 QUAULCH. Vitek 2 system@ =2 20 (21.1%) It

= 2
woffi2 SEEAXC rpoB STXLE 165 rANA ST SAZ D A Iwofii

A

2 U @Fe & =& SUY HS 2B0t:  Vitek 2 systemit &2 HHE
S5 AAMES 0|88 SHY2 16S rRNA R X A YOILE rpoB & Xt
FAYY 22 EANMEEH SHYN HIoIH 22dE2) SHS0| ¥2 ®H
oz WARC

Taiwanlt UIZetEe, €Y (RE)2 2ES XA 228 291F2)
MH 24 2Z2AF 2 4. baumannii strains = Acinetobacter genomic

species 3 @20t SMHIN st Z=+=H0l O &2 A2z U, B

o9t

Acinetobacter genomic species 3 @3= ampicillin/sulbactam, imipenem,
meropenemOll CHOHl 240l UIAJLt 4. baumannii &2 67.4%, 90%, and
86% S0l ampicillin/sulbactam, imipenem, meropenemOil CHoH =22t 24
0l UJUCD &StCH (24). Acinetobacter =2l3F=2| genomic speciesOl et
Acinetobacter species2| M UWd 24l HdE2R R84= &Mool UE
o2 M UCH (26). &2 AT A Acinetobacter #SE &3 M 244

A Z2E Bl EUS W 4 baumanniic= HEES2 SMHIN =2 WA

oo

E2 BJOULE A bereziniae, Genomic species 3, Genomic species 160AM =



SES BA1, A junii/A. grimontii, A. calcoaceticus, A. ursingii= CH
Ol CHoll LHAd=S E0IXl (ULH. 0l €3S SNUHAM =2l&t
2019 &M 24 A 21 A baumannii 3= Acinetobacter genomic
species 3 Z=2CH SMH0 HE Z2=40l O ¥2 RS2 LRAles 2

Qb SAFSH ZIMOICH (24). A. calcoaceticus-A. baumannii complex LHOI =

o
=

A= FEE 2H0E MM 24 2AF Z2U0A 828 XH0|JF LIEHLI=E
AE2 2 M Ol complex 2F Ol U= 252t 2EH0| LAH-AsIA 2AFHY|

=

= AF0UAMN rpoB R 2HAHCE SESH A baumannii 332 &M
0l Vitek 2 system@z =&gt A o
Ol Hioh dXECLZ = LIEGC. 1O 0l|R= Vitek 2 system2
=@ S0l A baumannii 01212 Ct
S0l ZZH UYL 052 HWHE0l X220 ARst s&dst
£ ARBCH M Rclutete 83 AHZA SN E At
g2 H2 AZSDA 210 UL Vitek 2 system 2 OIS XS
OlZot S&EO0I OIFUHXLD A= AEOICH. & A. baumannii complex
b2, A. baumannii complex cte=
Ot LBt AA D LA0AM MAGHAH HAHE JS DSt A, baumanni i
complex 8 STE @SS A. baumannii & HEAIHA ZUIL LIIHESE &3
= ULt ZArAOILE LAUA Ol HES CIAGHA &

— o
1 A= JRIt Soith. oldst DIMsSisEAIlE S8st A baumannii

=
=

. baumannii complex @&2| &t

ro

A. baumannii complex & =&

=
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HE |'-|O
x o
UL
2 v o 10 M Hu
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S
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Ol

complex QOll= A. baumannii(genomic species 2) OIQ0I= genomic
species 1, 3, 13 sensu Tjernberg and Ursing(13TU)JF &M ZE& T U2

M O @=2 WEE2 A. baumannii 2 M WEE0 dloh £H Li20

o
baumannii complexIt Ot THE 25 6% A. baumannii complex2 =& &

U

A2 2oatH Vitek 2 systemOUlAl A.baumannii complex® LS =Z#&2 &
MUl WA S0l A baumannii2l WEE2 YsCtnl 2= Olde
ﬂ

CtD M2ASCH, BHo|AY A paumannii complex & SAE =2 SMA
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Table 1 . Acinetobacterreference strains used in this study

Species name 16S rBNA gene  rpoB gene Type strain
A.baumannii X81660 DQ207471 ATCC 19606
A.baylyi AF509820 DQ207472 DSM 14961
A.beijerinckii AJ626712 CCUG 51249
A.bereziniae 793443 DQ207475 ATCC 17924
A.bouvetii AF509827 DQ207473 CCUG 50766
A.calcoaceticus AJ888983 DQ207474 ATCC 23055
A.gerneri AF509829 DQ207482 DSM 14967
A.grimontii EF611411 DQ207483 CCUG 50767
A.guillouiae X81659 DQ207476 ATCC 11171
A.gyllenbergii AJ293694 CCUG 51248
A.haemolyticus X81662 DQ207484 ATCC 17906
A.johnsonii 793440 DQ207485 ATCC 17909
A.junii X81664 DQ207486 ATCC 17908
A.Iwoffii X81665 DQ207487 ATCC 15309
A.parvus AJ293691 DQ207488 CCUG 48800
A.radioresistens X81666 DQ207489 ATCC 43998
A.schindleri AJ278311 DQ207490 CCUG 45560
A.soli EU290155 KCTC 22184
A.tandoii AF509830 DQ207491 DSM 14970
A.tjernbergiae AF509825 DQ207492 DSM 14971
A.towneri AF509823 DQ207493 DSM 14962
A.ursingii AJ275038 DQ231239 CCUG 45559
A.venetianus AJ295007 ATCC 31012
Genomicspecies3 793436 DQ207479
Genomicspecies6 793439 DQ207480
Genomicspecies9 793442 DQ207481
Genomicspecies13 793446 DQ207477
Genomicspecies16 793451 DQ207478




Table 2 . Primers used for amplification and sequencing of 16S rRNA gene
and rooB gene of Acinetobacter

. , , Amplication
Primer Sequence (5' to 3') size(bp)
27F AGA GTT TGA TCM TGG CTC AG 1400
1492R TAC GGY TAC CTT GTT ACG ACT T
Ac—-rpoB-541F TAY CGY GGB TCA TGG YTR GAY TT 860

Ac—-rpoB-1400R

TCR CCN ACW GAA CGN ACR CG




Table 3. Comparison of the identification results by rpoB gene analysis, 16s rRNA gene analysis and

Vitek 2 system

Group* N rooB gene analysis N 16s rRNA gene analysis N Vitek 2 system N
A 1 1 A. ursingii 1 A. woffii 1
B 75 A. baumannii 53 A. baumannii/Genomic species 13 52 A. baumannii complex 53

Acinetobacter spp. 1
Genomic species 3 5 A.calcoaceticus/Genomic species 3 5 A. baumannii complex 4
A. lwoffii 1
A. calcoaceticus 1 A. calcoaceticus/Genomic species 3 1 A. baumannii complex 1
Acinetobacter spp. 16 Acinetobacter spp. 14 A. baumannii complex 12
A. baumannii/Genomic species 13 1 A. Iwoffii 4

A. gyllenbergii 1
C 19 A. bereziniae 12 Acinetobacter spp. 12 A lwoffii 12
Genomic species 16 4 Acinetobacter spp. 4 A. lwoffii 2
A. baumannii complex 1
A. haemolyticus 1
A. junii/A. grimontii 3 Acinetobacter spp. 2 A. junii 3

A. baumannii/Genomic species 13

1

* After the comparison of the identification results by rpoB gene analysis and 16S rBNA gene analysis, wedivided 95

clincal isolates of Acinetobacter as follows: Group A, consistent result between two methods; Group B, similar result

between two methods; Group C, different result between two methods.



Table 4. Comparison of antimicrobial susceptibility test results according to Acinetobacter species

Antibiotics CAZ GEN IPM PIP TZP TOB TMP MEM
|dentification
method Bacteria N %S %R %S %R %S %R %S %R %S %R %S %R %S %R %S %R
rooB gene  A. baumannii 51 0 100 9.8 86.3 275 72.5 0 100 5.9 88.2 9.8 529 33.3 66.7 27.5 725
A. bereziniae 12 8.3 33.3 41.7 33.3 75 25 58.3 33.3 83.3 8.3 50 16.7 50 50 75 25

Genomic species 3 5 40 20 100 0 80 20 40 20 80 20 80 0 80 20 80 20

Genomic species 16 4 NT 50 25 50 50 50 25 50 25 50 50 NT NT
A. junii/ 2 NT = NT = 100 0 NT = 100 0 100 0 NT = 100 0
A. grimontii

A. calcoaceticus 1 0 0 100 0 100 0 0 0 100 0 100 0 100 0 100 0
A. ursingii 1 0 100 100 0 100 0 0 0 100 0 100 0 100 0 100 0

Acinetobacter spp. 15 40 13.3 80.3 13.3 86.7 6.7 46.7 26.7 73.3 6.7 867 O 93.3 6.7 80 13.3

Vitek 2 A. baumannii 69 10.1 79.7 29.0 66.7 435 56.5 10.1 78.3 26.1 68.1 29.0 39.1 46.4 53.6 42 58
complex
A. Iwoffii 19 158 31.6 57.9 211 73.7 211 526 36.8 73.7 10.5 63.2 158 63.2 36.8 73.7 21.2
A. junii 2 100 0 100 0 100 0 100 0 100 0 100 0 0 100 100 0
A. haemolyticus 1 NT 0 100 0 100 100 0 NT 0 100 NT = NT =

* N, Number of strains; NT, not tested; Abbreviations for antimicrobials: CAZ; Ceftazidime, GEN; Gentamicin, IPM;
Imipenem, PIP; Piperacillin, TZP; Piperacillin/Tazobactam, TOB; Tobramycin, TMP; Trimethoprim/Sulfamethoxazole,
MEM; Meropenem.
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