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Molecular Characterization and Prevalence of 16S Ribosomal RNA
Methylase Producing Bacteria in Amikacin Resistant Gram-negative
Bacilli Isolated from Clinical Specimens
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Recently, the prevalence of 16S rRNA methylase conferring high-level resistance to aminoglycosides has been
increasing in Gram-negative bacilli globally. We determined the prevalence and genotype of these methylase-producing
bacteria, and characterized the co-resistance to B-lactam antibiotics and quinolone in Gram-negative clinical isolates
collected in 2010 at a hospital in Korea. Among 65 amikacin-resistant isolates screened from 864 Gram-negative bacilli
(GNB), 16S rRNA methylase genes were detected from 49 isolates, including Acinetobacter baumannii (43), Klebsiella
pneumoniae (2), Proteus mirabilis (2) and Serratia marcescens (1), Empedobacter brevis (1). All of the 16S rRNA
methylase genotype was armA and no variant sequences of amplified PCR products for armA were noted. The 16S
rRNA methylase producing bacteria showed much higher resistance to aminoglycoside for Enterobacteriaceae and
glucose non-fermenting (NF)-GNB and to imipenem for glucose NF-GNB, than the non-producing isolates. All of the
16S rRNA methylase producing Enterobacteriaceae had the extended-spectrum-f-lactamase. In addition, two K.
pneumoniae concurrently produced both plasmid-mediated AmpC B-lactamase and gnrB gene. All of the amikacin-
resistant A. baumannii (43) co-harbored armA 16S rRNA methylase and blagxa.p3 carbapenemase. In conclusion, 16S
rRNA methylase producing bacteria were very prevalent among GNB in South Korea, and were commonly associated
with co-resistance, including carbapenem and quinolone.
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pneumoniae’} 1997130l Z+ZF 8%0] % o) 2003 =
13%, 19%= Z7Fskd o™ 2009139 15%, 33%7H4 57}
SFATE (Lee et al., 2006; Lee et al., 2011). 3+ Acinetobacter
TZo A= 199730l amikacin®} quinolone®l] ™k WA
o] 7}z 50%, 2003l 56%, 58% “L¥]il 2009\l =
66%, 67%= HA38] S7F8t3Tt (Lee et al., 2006; Lee et
al, 2011).

A 71g £3F aminoglycoside?] WA 71712 74
Zeell €3k Aol ot T 308 HEFS TS 1
tRNA2] methylationol] ]3] amikacin % gentamicinS-
8H3l = 4 6-substituted deoxystreptamine Aol L
s YehHl sk Wi 71de] S7kekal qlew, o]
5 WA 7S EekeneE BE (A ohE e E A
2= 5= 9t} (Galimand et al., 2003). 200341 S &h2~of A
22 K. pneumoniae X armA? 16S rRNA methylase
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%M A (Galimand et al., 2003), &<7bA] A Al
Tt o}lU2} Pseudomonas spp.$; Acinetobacter spp.&
gal vheFet ae-3Ad ol A rmed (Yokoyama et al.,
2003), rmtB (Doi et al., 2004), rmtC (Wachino et al., 20006),
rmtD (Doi et al., 2007a), rmtE (Davis et al., 2010) ¥ npm4
(Wachino et al., 2007)7} AA|AH 2 B 15T} Bogaerts
5 (Bogaerts et al, 2007)< 20001004 2005744
Belgium®l| 4] #2]% 16S rRNA methylaseE A3/d 3}
% 257} extended-spectrum-B-lactamase (ESBL)S A4d g}
S Bustgion, oA Kim 5 (Kim et al., 2008)2
16S rRNA methylase A8/3 A. baumannii?} blagxa.S 54
o A34d3}3L aminoglycoside} carbapenem®l] &A] WA
Hol= ol o7k e FdS Harsglvh g 2010
d Lee o2 amd ¥ FNATY 91%N A plasmid-
mediated quinolone resistance (PMQR) A4} gnrBS} A
& Bkt (Leeetal., 2010).

ol9} 7ol 16S rRNA methylase A4 5= amino-
glycosideol] L% WA B ¥ oz} thef

Mg T

ol& ol o3t Y ARE U ofHA &

oolol gigk FudTE =20k 2 7 542
gk A9 e] 2aF WA s A Rt T
16S rRNA methylaseS /38t w59 W% 2
S ZAFSFAL, B-lactam % quionolone WA
g 55 AR olE Al WA 71

o =
D)
1o,

BRI oft
>

=

20101 495H 8U7HA] 5709 St A71=AS 3
Yol E2lE 2854 T 864 Soll A amikacin®ll
WAl 6575 tdo= siglen U7k Shatoll A wks
¥ e AQEGITE o] T 7EAHQ] At
2 AL} 2554717191 MicroScan® WalkAway 96 plus
system (Siemens Healthcare Diagnostics Inc, West Sacramento,
CA,USA)S o]-&3}3ltt.

SR 24y HA

AYA| 7+ ZAFE Clinical and Laboratory Standards
Institute (CLSI, 2012) S 8|A oz A|gsoict A9

8}t A= amikacin (Boryung Pharmaceutical Co., Seoul,

Korea), ceftazidime (CJ Jeiljedang Co., Seoul, Korea),
ciprofloxacin (Bayer Korea Co., Seoul, Korea), gentamicin
(Dongshin Pharmaceutical Co., Seoul, Korea), cefoxitin L
imipenem (Merk & Co., Inc., Elkton, MD, USA), tobramycin
(Daewoong Pharmaceutical Co., Seoul, Korea), arbekacin
(Joongwae Pharmaceutical Co., Seoul, Korea)®]1Ttl. # A
AAlEE MIO)E o] F2o] HEHA &= 2 &
sz Agosiglon, v HA3nit A=des e
Escherichia coli ATCC 25922 2 P aeruginosa ATCC 27853

£ FAlel Aldskalth
p-lactamase MEZA}

Extended-spectrum B-lactamase 44 AI&: Double disk
synergy (DDS) A€ 2 =& ESBL A4S #2153t DDS
A%l amoxacillin-clavulanic T]2~= (BBL, Microbiology
Systems, Cockeysville, MD., USA, 20/10 pg)E 7}t F1L
3AM|t] cephalosporin (cefotaxime, ceftazidime, aztreonam:
BBL, 30 ug)¥} cefepime t12== (BBL, 30 pg)S 20 mm 3t
Ao g QX5 3 F 16~18A17F vk & AsaHI}
EA5hH ESBLZ s3It (Jarlier et al., 1988). DDSO
Al ESBL A4 5= 941 5H CLSI ESBL phenotypic
confirmatory test (CLSI, 2012)% ESBL A4 %2 ThA|
gelagrt.

Plasmid-mediated AmpC B-lactamse A A[&: Plasmid-
mediated AmpC P-lactamase (PMABL) FAF= Song 52
W O 2 (Song et al, 2007) A8kl on WS 71eFs]
7138l b33} 2t} 3-aminophenylboronic acid (Sigma-
Aldrich Inc, Steinhelm, Germany) 400 pugS- cefoxitin disk®l]
A7kete] AAY7E 5 mm ol SIRE A FHo=
deksieich

oL
i
¢

Carbapenemase 4 A|&: imipenem WX
3171 138k CLSI guideline (2012)°l ™2} modified Hodge
testE Al 3} carbapenemaseS A3 oH, P
T+ imipenem-EDTA double disk synergy (EDTA-DDS)
MO 2 metallo-B-lactamase (MBL) A4S g1t} (Lee
et al, 2003). ¥4 modified Hodge testollA] FAdolal
EDTA-DDS Al&goll 24491 A. baumanniiol A= OXA-type

carbapenemase A AES A =3 U (Table 1).
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Table 1. Primers used for detection of 16S rRNA methylase, plasmid mediated quinolone resistance and OXA-type carbapenemase genes

ame ucleotide sequence (5'— roduct size eferences.
N. Nucleotide seq; (5'—3' Prods i D) Ref
armA F? AGG TTG TTT CCA TTT CTG AG

590 Lee et al., 2006
armA R TCT CTT CCA TTC CCT TCT CC
rmt4 F? CTA GCG TCC ATC CTT TCC TC

635 Lee etal., 2006
rmtA R TTT GCT TCC ATG CCC TTG CC
rmtB F? CCC AAA CAG ACC GTA GAG GC

584 Lee et al., 2006
rmtB R CTC AAA CTC GGC GGG CAA GC
rmtC F? CGA AGA AGT AAC AGC CAA AG

711 Lee et al., 2006
rmtCR ATC CCA ACATCTCTCCCACT
rmtD F? ATG AGC GAA CTG AAG GAA AAACTG C

532 Lee et al., 2006
rmtD R GCT CCA AAA GCG GCA GCACCTTA
qnrd F® AGA GGA TTT CTC ACG CCA GG )

580 Cattoir et al., 2007
qnrdA R TGC CAG GCA CAG ATCTTG AC
qnrB F® GGA ATT GAA ATT CGC CAC TG )

264 Cattoir et al., 2007
qnrBR TTT GCC GCC CGC CAG TCG AA
qnrSF b GCA AGT TCA TTG AAC AGG GT )

428 Cattoir et al., 2007
qnrSR TCT AAA CCG TCG AGT TCG GCG
qepAF b CCG ACA GGC CCA CGA CGA GGA TGC

549 Lee et al., 2006
qepAR TCG GCG GCG TGT TGC TGG AGT TCT
OXA23F° GAT CGG ATT GGA GAA CCA GA

501 Woodford et al., 2006
OXA23R ATT TCT GAC CGC ATT TCC AT
OXA24F° GGT TAG TTG GCC CCC TTA AA

246 Woodford et al., 2006
OXA24R AGT TGA GCG AAA AGGGGATT

*Primers for 16S rRNA methylase genes
® Primers for plasmid mediated quinolone resistance genes
¢Primers for OXA-type carbapenemase genes

16S rRNA methylase SE X} HS

Amikacin W’d 65579 th3}o] 16S rRNA methylase
AR} (armA, rmtA, rmtB, rmtC B rmtD)Ol] W3+ PCRE A
8J3I3 Tk (Table 1). PCR RF3-94-2 polymerase 1 U7} &1
81 premix (Bioneer, Dagjeon, Korea)?ll DNA % 2 ul
9} 20 pmol®] primers 247} 1 plE 9L, HE &%) 20
W7t FA SHSE 9 A3tk PCR 5F-2 Gene
Amp PCR system 9600 (Perkin-Elmer Cetus Corp., Norwalk,
CT, USA)S AFE3}91aL, 94CollA 15% predenaturation
T 94°C 30%, 55T 30%, 72C 184 3538 S& -4
7131 72°ColA 53 A AR i R D>
annealing =59 7217} 55C 2 62TCE ARS8l AL, 7]
B} 2312 919t sdatA Algsilth PCR 5% e
1%2] op7}Z AL o]-g3te], 100 VoA 3053t 717]

o

3tk SE8 §-AE ABI 3700 (Applied Biosystem,
Foster city, CA, USA)Z 97| ES BAs131om 3714
&2 GenBank %7] database (wwww.ncbi.nlm.nih.gov/blast/)
oF HlaLskA T}

Plasmid-mediated quinolone WM |SXXI HE

Zefan=of )3 Ay = quinolone W/ A1
qnrd, qurB, qnrS 2 gepAE PCRZ 7AE3FI U} (Cattoir et
al., 2007). AH&-3F AJ9bAi= Table 13} 22, PCR WHS-
N2 polymerase 1 U7} £ %)+ premix (Bioneer)o] DNA
FE9 2 WS 20 pmol9] primerE ZH7t 1l W, FHF
ol 20 Wt HA FFTE Wil W-EAIZT PCR 5
2 Gene Amp PCR system 9600 (Perkin-Elmer Cetus)<-
831331, 94°Coll 4] 155 predenaturation 5~ 94C 303,
55C 30%, 72 184 353] S Wk-gA17]aL 72Tl A]

&
=
2z

>~
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Table 2. Distribution of 16S rRNA methylase and plasmid mediated quinolone (PMQ) resistance genes in amikacin resistant gram-negative

bacilli
No 16S rRNA methylase genes PMQ resistance genes
Bacterial species isolated AMI? fe:.s(i)st;ance armA  RmtA,B,C,D AMI? fés?siance qnrd,S  qurB qepA
E. coli 398 3 0 0 3 0 1 0
K. pneumoniae 145 6 2 0 6 0 5 0
K. oxytoca 15 0 NT NT 0 NT NT NT
E. cloacae 36 2 0 0 2 0 0 0
E. earogenes 21 0 NT NT 0 NT NT NT
C. freundii 21 0 NT NT 0 NT NT NT
P. mirabilis 26 2 2 0 2 0 0 0
S. marcescens 20 1 0 1 0 0 0
P. aeruginosa 100 7 0 0 7 0 0 0
A. baumannii 82 43 43 0 43 0 0 0
E. brevis 1 1 1 0 1 0 0 0
Total 864 65 49 0 65 0 6 0

Abbreviations: AMK, amikacin; PMQ, plasmid mediated quinolone; NT, not tested

W

B3F A% 9-SAIA Y gepd PCR< annealing =%=5F 7t
61 C= AREsISaL, 7IEF 2712 9lof sdstA Als)
ATk

N

ol

}

OXA-carbapenemase §XA} A=

Modified Hodge testoll A %4 ©]1, EDTA-DDS A] &<l
5421 ¥ OXA-type carbapenemase *3dS A|ASIE
2, blaoxass, blaoxarws PCRE HE3IAATE ARE-SH Al
A<} W& Woodforde] HFHtHE A&t} (Woodford
et al., 2006).

A 1}
16S rBNA methylase Y¥ME 2 SXH
5

2010 497E 70 St A=A Eeld
TS It 8647 Foll A 655 (7.52%)7} amikacin®
yAdollom o] F 495 (5.67%)7} 16S rRNA methylase
& A3l 16S rRNA methylase Y821 52 4
baumannii 435~ (43/82), K. pneumoniae 2 (2/6), Proteus
mirabilis 25~ (2/2), Serratia marcescens 15 (1/1) 2
Empedobacter brevis 15~ (1/1)1t} (Table 2). -3 o2
= 16S rRNA methylase %4 495 =5 armd©] At
Plasmid mediated quinolone W3 A= E. coli 1579}
K. pneumoniae 550X gurB7} AEHN 2™ armd S

K. pneumoniae 25-NA armA®} gnrB AT} Sl A

Z5 ATt (Table 2).

16S rBNA methylase MA #Fo| AN LHA A

Amikacin WA ANAlT 1455 imipenem S A <]3}kaL
A FatAlel B WS Btk ©]5 F 168 rRNA
methylase (armAd) ¥ TF (55)% aberkacin, amikacin,
gentamicin % tobramycin®] MICs,©] =5 256 pg/mL ©]
o2 16S rRNA methylase &4 570l H]sl] %= U]
A& Bk 3 16S rRNA methylase 4 Al Al
S5 ESBLES XSl l9lom, o5 F K pneumoniae
25 ESBLY ampC pB-lactamaseS FA]ol A5 T
(Table 3 & 4).

Amikacin W/ 25 H2E Al 515°% imipenemS
ALl AlgeE BE iAol WS B2 H imipenem
WA E2 16S rRNA methylase A4 75 2 v 5
ol A Z}7} 95%<}F 71%01 ATt $HH A, baumannii 445
55 16S rRNA methylase (armd) F’gdolRom, o5
16S IRNA &4 X5 Hg Aol H|ko] arberkacin
¥} amikacinol] tHEF MICs,°] &1m] Al S7Fe ] U
U gentamcin¥} tobramycin®] MICsp= -AFSFATE 16S
RNA methylase ¥4 A. baumannii="imipenem MICs,°]
w30l Hlste] S7kE o] SATh (Table 3). ©l& w2
5 modified Hodge A4 4, EDTA-DDSOIA &
’d& R Class D carbapenemaseE A48} 21 Class D

OXA-23 B-lactamse 34 TFO]SUT} (Table 4).
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16S rBNA methylase S8 A} 2 quinolone L§A S& K}
of o1 HA

Frazte] ®loldS AEsh] 918141 16S tRNA methy-
lase ¥4 4970l thal armd A2} pasmid-mediated

quinolone WA gmrB 72} 257l el A7IM LS A

86472 IH3A Ht T 495 (5.7%)7} 16S rRNA

methylaseE A§/33}90 .0 o]ZFoll= K. pneumoniae (2), P

Table 3. Comparison of the MICs (nug/ml) for antimicrobial agents between 16S rRNA methylase- positive and -negative gram negative
bacilli

16S rRNA methylase-positive (49) 16S rRNA methylase-negative (16)

MIC range MICsy  MICy, %R MIC range MICsy  MICy, %R
Enterobacteriaceae (14)*
Amikacin >256 >256 >256 100 64~>256 64 >256 100
Arbekacin 256~>256 >256 >256 100 32~>256 32 >256 100
Tobramycin 256~>256 >256 >256 100 32~>256 32 >256 100
Gentamicin 256~>256 >256 >256 100 32~>256 32 >256 100
Ciprofloxacin 64~>256 256 >256 100 32~>256 128 >256 100
Ceftazidime 64~>256 64 >256 100 64~ >256 64 256 100
Cefoxitin 32~>256 256 >256 100 32~>256 128 256 100
Imipenem 0.25~16 1 16 40 0.25~64 2 16 22
Glucose nonfermenting GNR (51)°
Amikacin >256 >256 >256 100 64~>256 128 256 100
Arbekacin 256~>256 >256 >256 100 32~256 32 >256 100
Tobramycin 256~>256 >256 >256 100 32~>256 >256 >256 100
Gentamicin 256~>256 >256 >256 100 32~256 >256 >256 100
Ciprofloxacin 64~>256 64 >256 100 32~256 64 128 100
Ceftazidime 64~>256 128 128 100 64~256 64 64 100
Imipenem 1~64 64 64 95 0.25~256 16 32 71

Abbreviations: GNR, Gram negative bacilli; MIC, minimal inhibitory concentration; R, resistance

* composed with 5 positive isolates and 9 negative isolates for 16S rRNA methylase.
b composed with 44 positive isolates and 7 negative isolates for 16S TRNA methylase, which included 44 Acinetobacter baumannii, 7
Pseudomonas aeruginosa and 1 Empedobacter brevis

Table 4. Determinants of antimicrobial resistance in 49 Gram-negative bacilli with 16S rRNA methylase

Isolates (No) 165 M DDS Carbapenemase B Susceptibility

test Hodge® blaoxas IMP FOX  CIP
K. pneumoniae (2) armA® ESBL + ampC Negative - + S/R R R
P, mirabilis (2) arm4 ESBL Negative - - R/S R R
S. marcescens (1) armA ESBL Negative - - S R R
A. baumannii (43) armA Negative Positive + - R R R
E. brevis (1) armA Negative Negative - - R R R

Abbreviations: DDS, double disk synergy test; ESBL, extended spectrum-B-lactamase; IMP, imipenem; FOX, cefoxitin; CIP, ciprofloxacin;
NT, not tested; S, susceptibility; R, resistance

#6S rRNA methylase gene

®no variant sequences of amplified PCR products for armA and gnrB were noted.

“modified Hodge test
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mirabilis (2), S. marcescens (1), A. baumannii (43), E. brevis (1)
5ol 2sE A=, E brevisoll A 16S rRNA methylase2]
Bl AAAA o= A5-olth 2000958 20054 Ao
of M7le| A F=E 1538672 FulAlelA F 195
(0.12%)7} 16S TRNA methylaseE A4 3F 2™ (Bogaerts
et al., 2007), 20043 Do) 1697) Aol A =53 87,626
] 255 FhrelA F 267 (0.03%)2] 16S tRNA
methylase A4 =71 2] E AT} (Yamane et al., 2007). &t
1 2006-7'd el - el e 272259 %t
54 oA 1235 (4.5%)2] 16S tRNA methylase 34
F7F E2)5o] (Lee et al, 2010) o|& WA 7]de] Azt
Z7Veb thekslk o s FakEl S AJALEITh

16S TRNA methylase -3 4977} 55 armd= ©|
Aol =] Hare} FAFSFAT (Lee et al, 2010). S0 =
& S AYA R TphE oM a7t FE B
25 o™ (Yamane et al., 2007), FHoNA = armd”7} &
3] B2]= 9= (Bogaerts et al, 2007) L 2 {30l A]
elHE ok clonalityel Wt F71 A7) Bedet
Zoltt,

16S rRNA methylase A4 w7+ thdgk aarAlo]
A 1Y = S, 53] Mt A ESBLe| A4S
=38] FRkgth FHolA EelEs amd AR 3 o
I oA CTX-ME ESBLo] A g o] HalFglom
(Bogaerts et al., 2007), WolA % 1952 armd S/ “guh
Al 145 (73.7%)7F ESBL A7d o]t} (Lee et al.,
2010). LY CTX-ME 152 FH 3} vintke] 7Z-$-9F A
OlE}A T} (Yan et al, 2004). 2 A= 55722] armd
F3 M B ESBLS AAskL IloH, ol
% K. pneumoniae 25-= PMABLE &A]9] AL UA
o} 3 Lee 59 B (Lee et al, 2010)0l] 2]&hd =)
armA 3 WA 145 (K. pneumoniae} E. coli) &
9 (64%)7} PMABLE AAd3stal vk Bareh AL
AIE Helt) AFH OS2 16S rRNA methylase A &
WA ESBLS 23] RS, K preumoniae}t E. coli
o4& PMABLL: &Alol AAdetne £38] thAl A&
B g s lew F59
16S rRNA methylase A7 X% vl2g 1934 1t
oA carbapenemases &A1 A3l 57 K
A=, Yu 5 (Yu et al, 2007)S 3 197] H Lol A
3t carbapenem WA A. baumannii 3425 FNX armA
AAeE A7 215 (61%)R vk Barskglom,

= Pennsylvania©ll A #2955 amdS A s

—

oot dy kA

T FolA 257} OXA-23 carbapenemaseS 5 Aol AY
Zd3le] carbapenemel] WS Rt SHSITE (Adams-
Haduch et al., 2008). B3t B 2}& ol A= SPM-138 MBL
3} rmtD 16S tRNA methylaseS EAlo] YA e P
aeruginosa] Aol H % 7% 31 T; (Doi et al.,
2007b). = AFANNE armd Fd A baumannii 4377}
5% imipenem®] t]gF MIC7} 16 pg/mL o]do. = U4
0] 2™, modified Hodge testoll 4] 43, EDTA-DDS®I| A
245 H4 class D carbapenemase2] A4S A|AFSFSI UL
18] 3L class D carbapenemase 5 4. baumanniioll X 7}
St blagxans®ll WS A HALIA] B FAdS BE]
A armA2} OXA-23 carbapenemase g ol <
F el AE (outbreak)o] 20073 o] M= THE
299 WYX BuERAE=dY (Kim et al., 2008; Jeong
et al, 2011), ¥ 59 FHH AL 7]E Hiud HAdE
I AR o AYelung FuUldA amd$t 0XA-23
carbapenemase Al WA A baumanniic] ‘22 FFE S
= AARET

16S rRNA methylase 484 75 quinolone®l| ]3] A]
T ES UAS Hol=d (Lee et al, 2010) 3 IR0l A
% armAd B2 INAIRE 2 A baumanniiv= ciprofloxacin
ol 100%<2] WS Rt} SHH quinolonel] tdt A
717 2.2 quinolone-resistance determining region®] %3}
(Hooper, 2003)%} efflux pump®] 57} (Poole, 2007) %
porin®] 7F2A (Ruiz, 2003) 5°] &elA vk FHLoll=
ZanEs Bite] U2 #FE A9 HE Qur W
ol o5k A 713 gepd geneoll ©]7F WA o] e
A =], E AFelA o]E FHAE HAE A3 E
coli 1359} K. pneumoniae 57NA guB F-AA7} A&
HAoH, armd ¥’ K. pneumoniae 25+ 55 qnrB
AARE kst ATk o= wlol A armd A7
pneumoniae®] 91%7} quB7} FEH ] E2 ABRLS
Ark= ®ae A3} (Lee et al, 2010). 23 armd
A K. pneumoniae™= 27 X ESBL, PMABL, quBE
Alell BArstal A=), ol &2 Al AE ol
2 e 374 16S rRNA methylase, PMABL 2! gnrB
Uzt Al R -SRESlE TFs e AAKeE
n2 gadEed dAg Fort 2o Ao Alndck

AZ24o7 oA 16S rRNA methylaseol] 2|3k
aminoglycoside L% WAQl LA Iate] FEES
57%% =™ 53| A baumanniidl Al FdE0] 53.6%

2 9)Fre] B Bk ohel thE Snw ®mrl 453

T rlor

Off

¢

Hf ot o2 T A~ o
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=9gtt a8l gist FF F 2= 16S rRNA methylase2]
W ez dabear Ao A B armd
Folt} mlAEto 2 16S rRNA methylase A4 Aol
] ESBL, PMABL, gnrB (3 4l+F) 2 carbapenemase (4.
baumannii)€} -2 ThEs UAd 7148 FAlel 2dska

AN
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