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Abstract

Objectives:

To identify carbapenem resistance mechanisms in Acinetobacter baumannii isolated in
Thailand, to apply the knowledge gained from this study to other important nosocomial
pathogens, to develop rapid and reliable molecular typing techniques for use in an outbreak
investigation, and to improve the infection treatment through the evidence-based approaches
using the analyzed genetic data from basic research.

Materials and Methods:

One hundred clinical isolates of carbapenem resistant Acinetobacter baumannii were
collected during the year 2002-2003. The production of metallo-beta-lactamase has been tested
by 2-mercaptoproprionic acid (2-MP), as an inhibitor, and ceftazidime, as a reporter antibiotic.
The presence of metallo-beta-lactamase was tested by Southern blot hybridization using probes
specific for the blaye and blay, genes. Thirty isolates were tested for the production of
carbapenemase activity by meropenem hydrolysis using UV spectrophotometry. The presence
of the class D beta-lactamase capable of carbapenem hydrolysis was also tested by polymerase
chain reaction (PCR) using primers specific for the blagxa.os and blagxao4 genes. The clonal
relatedness among all isolates was also tested by three molecular typing methods, i.e. 16S
ribotyping, randomly-amplified polymorphic DNA (RAPD), and pulsed-field gel electrophoresis
(PFGE). Susceptibilities to other antibiotics have also been performed, i.e. susceptibilities to
rifampin, polymyxins, and newly released tigecycline.

Results:

Two third of isolates (77.8%) of carbapenem-resistant A. baumannii in this study were
resistant to carbapenem by the production of class D OXA-23 beta-lactamase. There was no
metallo-beta-lactamase genes of the blaye and blay,, families detected. Clonal cluster analysis
could not be correlated by molecular methods of ribotyping, RAPD, and PFGE. These isolates
were all resistant to rifampin (with 38% carrying arr-2 gene), but susceptible in vitro to
polymyxins and tigecycline.

Discussion and conclusions:

Majority of carbapenem-resistant A. baumannii seemed to spread from a clonal expansion
of OXA-23 producing strain. There was no metallo-beta-lactamase genes detected. Combination
treatment using rifampin, as suggested in the literatures, would not be appropriate in Thailand.
The use of polymyxins and tigecycline should be carefully clinically evaluated under stringent
control and close monitoring for clinical use; otherwise these two last antibiotics may lose their
curing properties too quickly. The better molecular typing standard techniques should be
developed, such as those that can be a good library methods, e.g. multi-locus sequence typing

(MLST) for inter-laboratory comparison and long term monitoring and surveillance.

Keywords: Carbapenem resistance, OXA-23, molecular typing, arr-2.
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A5NAa09
\Ta Acinetobacter baumannii 7iaaeNeUIATWNYW carbapenem $11I% 100 MBRUTLADN

Nuaneietasavesgiholulsanenuialugiel 2545-2546 anviimsdinsn1sasne metallo-
beta-lactamase @28n3lT 2-mercaptoproprionic acid ez ceftazidime lunsnsasiansad uaz
NI UEUAI8N1TATIA Southern blot hybridization @28 specific probe §1WIUEW blaye WaE
blayy HNNIRTIANIRINY carbapenemase NNTasIWIK 30 mﬂﬁuﬂ@ﬂmﬂ‘f meropenem
LATNARALNNIYINAN8ENlA8ANTATIINNY spectrophotometry Lazla@TI9MINNTHEY blagya.ss WaY
blaoxa-24 lasnsvin polymerase chain reaction (PCR) ﬁmim’sﬁlm’]ﬂﬂﬁ%@ﬂ’mmUﬁuﬁ:“nau%a
[ A . adA . . ) .
meomIaTalasmaia molecular typing 3 31@8 ribotyping, randomly-amplified polymorphic
DNA (RAPD), uaz pulsed-field gel electrophoresis (PFGE). fimsanmiuduinainuanylde
DeNUATWE Y LU e rifampin, polymyxins, WAz tigecycline tiallszlumidaniinmdinm
wuulny
HANIINARDI

77.8 % vad&ia A. baumannii 319 class D OXA-23 beta-lactamase ﬁﬂﬁL%aaam@Tﬂuﬁga
%Wﬂﬁj&l carbapenem hiWUINLTa&319 metallo-beta-lactamase 1um~ju blaye W8 blayy N1IATI
suWuglag3T ribotyping, RAPD, uaz PFGE lWnafiliguiutnu wenswuadada rifampin
(38%a4LTaNEn arr-2) uansnaalidasn polymyxins wa tigecycline
Farsalnamsnaasuazayy
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\Ta A. baumannii 98N carbapenem Nihandnwhandwseniianalndfanmoniug
lasiflurranguiaing class D OXA-23 beta-lactamase liwubudanlungu blawe uaz blayw
m3lden rifampin $10AUEINGW carbapenem e uuzthluunaNNNIMIERNN analdl
ldnanuirafinanldludszinalng fasan 38% vause A rifampin luszaugs mslfenlungy
polymyxins Wz tigecycline a1siinImuguuazdaaumisliainidune asenzaaianas
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mumﬂluﬂa@uu Luaammnqmawummmam%mwmumaamanaBﬂ peniduilymanniga
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SAWIWLNLNANA infection control Lﬁamimqummwim:mﬂmaaL%aﬁaiiﬂﬁwvlﬁl&iawa GF
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Luaamﬂqﬂmmmﬂmﬂunnsl,ﬁm’n?uwsm:ﬁnmjaaLmaLLUﬂmmﬂaImmL"nalﬂNwmma i
T ldfinsRudunisslia (identification of reservoir) 329 Uas Ay (active surveillance) ¥in
sl,ﬁl,ﬁ@mil,l,wimzﬁnmlau%aﬁamﬁmqa%wmmwmu ﬁLflummﬁuﬁﬁmﬁuﬂ%alﬂﬁ%ﬁﬁ &3
MITLIOMITHINEILN  Misene ‘vﬁaLLﬁnszﬁ'ﬂﬂ'ﬂaﬂIQm%amjmamﬁu 2Tl wL UL
A ) A a o A o g aa & %
monoclonal #3538 oligoclonal spread #38 2) wmiﬂmaaﬂmuwuqmamuﬂﬂLi&l@lammﬂmﬂ“ﬁm
ﬁﬂuga%wmwﬂmmuﬂ‘%mmmﬂlwﬁ’m’smlﬁmﬁ'u V‘hlﬁl,ﬁﬂmsﬁmﬁaﬂmUﬁufmau%aaam
oA & oA o rg A A a va A o a o
wangrwwInnnuaasiiunagandoveirauuaiiize I@wmﬂmumammuqamwsmnumu
YUIUNNITNLNDAEUADLUL horizontal gene transfer uaztTafasnahazniadyninIsuns
izm@a%ivl,ﬁm’mmUﬁuﬁ"lu“ﬁadLamlﬁmﬁwﬂmmu polyclonal spread
ﬂniﬁﬂmnavl,nmsaamﬂ@w carbapenem LLa:msﬁnmqmé’nmmzmmlnﬁ%maammﬁuf
284178 Acinetobacter baumannii 3z lgdaaunausni llfuidymnnsGemenaadae
m@"ﬁuﬁ]qa%wmw%ﬁﬂvlﬁ ﬁﬂﬁmmma‘?nmmmsmsmuquLLazﬂﬁLLﬂ”lmﬁQﬂ@Taa@numm@;
wazflasnunmgidssudszanalunsinsududwauanle
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1.Bacterial isolates

‘58 Acinetobacter baumannii ﬁ?ﬁyameﬁ”mga%wmju carbapenem 31434 103 mmﬁ'uf’l,ﬁ
aniivandmadiiaavesdthelulsiwennalugwil 2545-2546 \uFafifvanlsswguna
AT 87 muwus nnwinmmaainmuwng 16 aeWul (nlHNeIaNnINT
%ﬂiﬂ%ﬁiﬁﬂiq"ﬁﬁgﬂﬁ“@)

2. Antibiotic Susceptibility Test (AST)

NINARALY antibiotic susceptibility test 1m°’§a A. baumannii ¥n@187% disk diffusion
method LLa:mSLL'ﬂawaﬂ’a’mvl,’awmu’lmg’mmad the National Committee for Clinical Laboratory
Standards (NCCLS) (ﬂ%ﬁgﬁ/w,ﬂaﬂu%alﬂu Clinical and Laboratory Standards Institute: CLSI) [2]
1"19{ antibiotic disk 371%4% 21 mﬁﬂluﬂWSﬂ@aauLLa:Nam’m‘l’J L‘]‘ju(;{\‘]@nif]\ﬁﬁ 1



3. msﬁnmnalnmsﬁ”améf'mqa%wna:u carbapenem lagn13%1 carbapenemase genes
LLaz antibiotic resistance-related genes B class 1 integron integrase gene LLaZ Extended-
spectrum beta-lactamase genes (ESBLs)
3.1 nsnadgaunsassianlainaansariiaisen carbapenem o Tagn15%1 meropenem
hydrolysis @835 UV spectrophotometry

o A. baumannii $7%2% 30 soWutlagnihananal#le periplasmic proteins lagA3%s
sonication 1#}é crude extract bllu meropenem hydrolysis measurement WWuaan 1-2 win
Tagmyiamailasuuasdr 0.D. fi wavelength 300 nm lasLaSas UV spectrophotometer
3.2 N1INAFAUNIIAITY metallo-beta-lactamase Tagn151% 2-mercaptopropionic acid (2-MP)
inhibitor 324NU ceftazidime disk (double disk diffusion technique)

MINARBLNTEI metallo-beta-lactamase 1asn3ld 2-MP (5 ul dia 1 blank disk) L&z
ceftazidime disk (30 ug) 1agan9 disk ﬁdaaoﬁﬁmuu bacterial lawn L@38331N bacterial
suspension ‘ﬁ'ﬁmﬂmju 0.5 McFarland 1J4n130329W MDD screening Mu3Ti ladmyanauw 1y
wd 3] lévinnsmasaunuideasiuan 100 Gt
3.3 N1INATBUN1TAI19 metallo-beta-lactamase 1na 35 Southern blot hybridization

1@8n13¥1 Southern blot hybridization lagnsle carbapenemase gene a3 blayp LA
blayy, families A dw probe lagld primers (ﬁdf:

- IMP forward 5-CTTTGCCAGATTTAAAAAT-3

- IMP reverse 5-ACCAGTTTTGCCTTACCATA-3

- BlaVIM_forward 5-GTCTACCCGTCCAATGGTCTCA-3’

- BlaVIM_Reverse 5-AGCAAGTCTAGACCGCCCG-3

1% DNA template lunnsa$1a probe anfuinenldannisia Pseudomonas aeruginosa
G Elﬁ'u‘.hf no. 52 ﬁﬁ blayp.14 gene (GenBank accession number AY553332) LLazL%a P.
aeruginosa ‘ﬁﬁ blayy. gene (VL@?%'UL%@I@Um’mmgmi’]:ﬁmm Department of Microbiology and
Infectious Diseases, University of Calgary, Alberta, Canada) n13¥11 Southern blot hybridization
1"1?“1;@(9'13’3%‘1130 AmershamPharmacia: Gene Images Random Prime Labeling Kit itag CDP-Star™
detection module 14 stringent condition Tunsvin hybridization Wa& probe washing mwﬂﬁamao
LS8N dot-blot membrane AvnanlFEnazr sy alkaline solution L strip probe 8an
3.4 NMINAFIUNN ﬁuﬁmuqum‘sa%’w carbapenemase ﬁagj‘lu bla,,, gene family

%8 A. baumannii ?Tammim carbapenem fivnandnmsenasns beta-lactamase i encode
U190 blagka gene family LOUA blagya s T4 blagkazy 39 NMINasaURIEnle family @9na?
1ot primers [4] sadialuit
OXA Group 1- OXA10F 5' TCA ACA AAT CGC CAG AGA AG 3' (OXA-10 group) 187 bp

- OXA10R 5' TCC CAC ACC AGA AAA ACC AG 3



OXA group 2 - OXA2F 5' AAG AAA CGC TAC TCG CCT GC 3' (OXA-2 group) 478 bp
- OXA2R 5 CCACTC AACCCATCCTACCC U3
OXA group 3 - OXA1F 5 ' TTT TCT GTT GTT TGG GTT TT 3' (OXA-1 group) 427 bp
-OXA1TR 5 TTIT CTT GGC TTT TAT GCT TG 3
- OXA23F 5-GAT GTG TCA TAG TAT TCG TCG-3’ (OXA-23 specific) 1065 bp
- OXA23R 5-TCA CAA CAA CTA AAA GCA CTG-3
- OXA24F 5-TTC CCC TAA CAT GAA TTT GT-3' (OXA-24 specific) 1023 bp
- OXA24R 5-GTA CTA ATC AAA GTT GTG AA-3
4. Namiﬁmsnmwé’fuﬁuéswiwawﬁusfmaL‘S’”a A. baumannii ﬁLLﬂﬂ1ﬁ%1n§ﬂuﬂfﬂﬂ
n3ldinaftansandiInguuuais
4.1 Namsﬁnmmwﬁuﬁufﬁmdwmﬂﬁuf;fmaaL%ya A. baumannii ﬁLLﬂﬂ1ﬁﬁ]'\ﬂéﬂ')ﬂtﬂﬂ
ﬂ’l‘ﬂ%mﬂﬁﬂﬂﬂ\‘la%%’ﬁﬂEl’]LLfIJ‘]J Ribotyping
411 n3ldinana Ribotyping LL?IJ?IJ‘F; 1 (preliminary testing)
N13711 Ribotyping lag/lf 16S ribosomal RNA gene (M3I¥1 preliminary testing 1% DNA
NN Leptospira sp. YaIRIIN template: o EcoRlI-digested A. baumannii chromosomal DNA 11111
Southern blot hybridization @28 16S gene probe “ﬁlm%ﬂmnﬂ universal bacterial primers [5]
41.2 01391 Ribotyping lnan13l% agarose gel 2w1ALEN: 3ﬂﬁ 2 URAIMINE 16S
rRNA gene (1‘19{ DNA a4 A. baumannii \Tw template lunsasns probe)
4.1.3 ribotyping Taalas DNA template 310 A. baumannii ‘Iﬁé’amﬂﬁvlﬁﬁﬁ ribotyping lag
1 DNA template 370 A. baumannii 1"5@@1@5’3%%80 Roche Applied Science: DIG DNA Labeling
and Detection Kit Random primed DNA labeling with digoxigenin-dUTP
4.2 "37 typing laaldinaita Randomly amplified polymorphic DNA (RAPD) PCR
Lﬂumﬂ%mﬂﬁmmmﬁﬂuLaqaﬁﬂﬁ'ﬁ'ﬁﬁamﬁgnﬁwmmauLﬁ',aamnmmmﬁﬂmi
nagauiuBasmnnn ldlwaasusuuazdaldiodandnslsznganinds Ribotyping Naaos
14 short primer (10-mer) $1%43% 4 WUV 1¥in15 amplification §NeULUEaY primer (Huaodt
RAPD primers:

- R001 5-GGACCCTTAC-3
- R002 5-TTCGAGCCAG-3’
- R003 5-CCTTGACGCA-3
- R004 5-TCTGCCTGGA-3’

Amplification cycle: 94°C, 5 min, 1 cycle; 95°C, 1 min, 37°C, 2 min, 72°C 2 min, 5
cycles; 94°C, 1 min, 37°C, 1 min, 72°C 1 min, 35 cycles ; extension, 72°C, 5 min.



4.3 N3 Pulsed-field gel electrophoresis (PFGE) tfia#inn13 typing
¥in PFGE laalt whole-cell DNA 210 A. baumannii ﬁgﬂﬁ@ﬁ’m Apal restriction enzyme
Frudufi 25°C uarlfia3nsiia GenePath (BioRad) wunans DNA &2 1% agarose gel 1w 0.5X
Tris-borate-EDTA buffer. MT636nNAN3Wen DNA ¥inesit 14 temperature controlled pump AILAA
gaunnfifi 14°C; @3 voltage i 6 Vicm uazasemsuun DNA i 120° uaz linear switch ramp,
initial 5 seconds, final 20 seconds Wukan 20 %;ﬂm ﬁl’mﬁy‘uﬁamg DNA bands @38 ethidium
bromide Lat83Ue78 Geldoc system Naﬂﬁmaamw&mnsl"ﬁﬂ'rmaag banding patterns 1
Ifusnibumonusoiiadngg
5. ﬂ’liﬁﬂiﬂl’lﬂ’ligaﬂ’] rifampin 1%L§a A. baumannii
5.1 Rifampin disk diffusion test: YnmMIneauLiia A. baumannii ¥3 100 maﬁuﬁj uilwiade
g1 rifampin las3TnT disk diffusion test 14 rifampin disk 5 (ug) (BBL) WaZI9 inhibition zone
381 rifampin disk mM3utanald standard inhibition zone a4 Staphylococcus aureus lunsuda
ua 1109970 NCCLS 13l standard zone size &30 A. baumannii (susceptible size §1%IU S.
aureus and Streptococcus pneumoniae WiNNLU >20 mm Lae >19 mm aNEIAU
5.2 N13A3I9% rpoB gene mutation Tae35 PCR amplification LLaZ specific primers Lag
N13111 DNA sequencing
Forward primer: rpoBF2 5-AGCGTTTAAGCCAAGCAGAA-3
Reverse primer: rpoBR2 5-AATCGTTGGCTTTTGCGTAT-3
rpoB-inverse1 5-TTCTGCTTGGCTTAAACGCT-3
rpoB-inverse2 5-ATACGCAAAAGCCAACGATT-3
6. N1INAadal polymyxins LLag tigecycline susceptibility
namIasa v hveada A baumannii @asn polymyxins uazdasnvialug  fa
tigecycline 1a9U39N Wyeth Research mynasaulavnmsuuuld disk Afien tigecycline lu disk
(15 pg) WAZWUL Etest (Etest strip, AB BIODISK, Sweden) 1% Mueller Hinton agar lun1inasay
@1% guidelines 284 NCCLS msudananylide polymyxins a1 standard a9 NCCLS &%
msudanaanylisas tigecycline 1inmsiuasu5em Wyeth Research #i inhibition zone >19
mm iy ladesn tigecycline waz¥innmInasauluy minimal inhibitory concentration @18 lag

lHinafia microbroth dilution AUgNLlu standard powder Va4L31N I breakpoint 71 <2 pg/ml)

WHanN1INaaay
1. Antibiotic Susceptibility Test (AST)

NAN1INARLY AST ﬁ’umﬁmqa%wﬁ’]mu 21 7@ Nﬂﬂ’]iﬂ(ﬂﬁﬂﬂﬂ'ﬁ’]&l‘l’iLLﬁ@NVL’ﬂu@I’]TN

=h.



79N 1. LEAINANNINATEY Susceptibility test 1148 A. baumannii ALEVLEAITBLAL (%) VDI
WaN das, IIIBIWILAL = B NiIINIINasaL

AMP AUG CFz GEN SXT FTX CRO CAZ CIP AMS AMK

0(103) | 0(103) | 0(103) | 2(103) | 1(102) | 0(102) | 0(103) | 2(103) | 0(102) | 8 (96) | 6(103)

NET PIR FEP PTA IMP MER | CFS RIF POL TIG

25(52) | 0 (67) | 0 (70) | 0(103) | 0(103) | 1(103) | 11(100) | 0(100) | 100(100) | 100(100)

AMP= ampicillin, AUG= amoxycillin+clavulanate, CFZ= cefazolin, GEN= gentamicin, SXT=
sulfonamide/trimethoprim, FTX= cefotaxime, CRO= ceftriaxone, CAZ= ceftazidime, CIP=
ciprofloxacin, AMS= Ampicillin+sulbactam, AMK= amikacin, NET= netilmicin, PIR= cefpirome,
FEP= cefepime, PTA= piperacillin+tazobactam, IMP= imipenem, MER= meropenem, CFS=

cefoperazone+sulbactam, RIF= rifampin, POL=polymyxin, TIG=tigecycline

2. msﬁﬂmnav[nmsﬁ”amﬁwuqa%wndu carbapenem Tagn1snn carbapenemase genes
ILag antibiotic resistance-related genes 3% class 1 integron integrase gene uag Extended-
spectrum beta-lactamase genes (ESBLs)
2.1 nMsnagaunsadsianlainaansaninaisen carbapenem o Tagn15%1 meropenem
hydrolysis @835 UV spectrophotometry

NANINAROLNITRINN carbapenem hydrolyzing enzyme(s) WU’J"]L%EJ 27 7 91N 30 62
gansnaiseunladfivnans meropenem 'l
2.2 NINAFDUNIIAII metallo-beta-lactamase Tagn131% 2-mercaptopropionic acid (2-MP)
inhibitor 324NU ceftazidime disk (double disk diffusion technique)
MINAFAUNIIFI N metallo-beta-lactamase ﬁvlﬁﬁﬂﬁ'UL%aﬁi"]u’au 100 a’mﬁ'mf Naﬂ‘iﬂﬂg’i’u%aﬁ
fada ceftazidime nnmuﬁuﬁ?’hjwumiﬁ synergistic inhibition %314 ceftazidime disk Way 2-
MP

é’m%’umtﬁﬁvﬁamamﬂﬁuﬁfﬁ"b@iam ceftazidime 92 inhibition zone 38U ceftazidime
disk  miudanasnaiilomafanaaldifiasann inhibion zone TiLAin EERDRUISTHREH!
synergistic inhibition 'la  ¥inlwanaudanaillu positive 'l (=false positive) vinlAdasasiabiuen
FuATAN 11 msmaamﬁuﬁmuqumsﬁn metallo-beta-lactamase 1ag3% Southern blot
hybridization
2.3 NNINAFDUNITE319 metallo-beta-lactamase e 35 Southern blot hybridization

1@8n13%1 Southern blot hybridization lagnsle carbapenemase gene U843 blayp family

171t probe L&2¥I1 colony dot-blot hybridization Naﬂﬁﬂg’hvlajwu positive signal ﬁdgﬂﬁ 1

10



_ 41- +ve controls

+ < -ye control

3

gﬂﬁ 1. WR@ Dot-blot hybridization lasld blaye gene il probe (over-exposure time of 24 hrs)

ladins strip probe L8 reuse dot-blot AN hybridize dnasslanld blayy gene WD
probe (laléld true positive control) wuinlaifl hybridized signal L iuA%  H9udaz exposed X-

ray film W%H9 72 hrs. ﬁ\‘igﬂﬁ 2
e R o

: L, e l‘,.' g
| . e 0 RS, W

Eﬂﬁ 2. L&AY N13¥11 Dot-blot hybridization Tagld blay gene 1w probe (exposure time = 72 hrs)

I@&lagﬂ“ﬂaamiﬁﬁ Dot-blot hybridization ldwun138 metallo-beta-lactamase gene Tu
family blaye W38 blayy 31138 100 mﬂﬁunfﬁvlﬁﬁwmsmaau
2.4 mivmaaumﬁuﬁmuqumsa%"\a carbapenemase 'ﬁlagl:‘lu bla,,, gene family
fli’]Eld’]%ﬁ]’]ﬂ@i’]dﬂ‘i:LYlﬂ’i’]WUL%ﬂ A. baumannii ﬁmm‘ma%”m beta-lactamase ﬁ encode
W1 blaoys gene family TAWA blaoxass 049 blaokazr 39 @YNANINARALANIZNIA gene lu
blaoys family Tag3% PCR wuiniie 35 SUWRUTIIN 45 MUWUT (77.8%) UBU blaoxas gene 64
gﬂ‘ﬁ' 3

11



M1 2345678 9101112131415161718192021
LR R FTRS AR ER R s NN

0 1112 13 14 15 16

1000 bp — T

500 bp—

gﬂﬁ 3. LRAINA positive PCR amplification U84 blagya.; gene

= o [y & o o o o
HANLAIHDIINKA positive VI blagka.o3 gene a7 L°nam<1mﬂwuﬁqmlﬂwamﬂ‘lumim PCR lag
@ . Ao [ A & ' = . A @ & '
15 primers NINWILNY blagya.1o gene NiIuaIURIVaY integron element ﬂwuvlﬂuaﬂlumanqu

. ape A & ! g ' " Y & {
gram-negative bacilli TITaNFUAING1I9EWUL blayes.s gene BHEIY  blayes.q Ll ESBL gene 1
aleindn genetic marker Nwu'lals nosocomial pathogens wasdseindlng [6-9] AT
Urzanadayaninuausadliiiuiiinzndonldizanguiiiu endemic strains

o o ¢ 1 o ¢ § . P ¥ U1
3. HANIANIANNTNNBITENINE YRS VDIAD A. baumannii mwﬂmmngﬂaafms
nsldinatansangiInguuuais

o 6 1 o 6 $ . d' ¥ L
3.4 WANIANHIANNTNNUEILNIVNA 1N WE VDT A. baumannii ‘YILLElﬂvLﬂﬁ]'Iﬂﬂﬂ’w‘[ﬂEl
nsldinaftaneandrIngruuy Ribotyping
311 nlgnana Ribotyping wuun 1 (preliminary testing)

N1 Ribotyping lagld 16S ribosomal RNA gene: Eﬂﬁ 4 URAIMIIE EcoRI-
digested chromosomal DNA #11%11 Southern blot hybridization @28 16S gene probe AleTaNan
universal primers (NN3%1 preliminary A339tlT DNA 31N Leptospira sp. VRIS template) WAT Lo
waadtsnnudulylenazlt 165 rRNA gene TIWAUNSIE EcoRl enzyme s ldlunisvin

ribotyping W83 A. baumannii strains

12



123 45678910

dl v ot o . . .
s 4. LtamNaﬂ’limaammulﬂammaamﬂwuﬁmmsm ribotyping w83 A. baumannii
F193% 10 mzlﬁ'mfﬁl,mnvlﬁmnmaﬁma IN.AINT

31.2 n13711 Ribotyping Tnan131% agarose gel 2w1ALEN: Eﬂ‘ﬁ' 5 WEAINTLE 16S rRNA
gene (15 DNA 189 A. baumannii 1flu template lun3a319 probe) Wafilawuin agarose B11@
dnlusn digested bands lalidin enaviliAaanusngwnlunsusn type va913as
anulnaifssnuanng

12 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

aln e

‘.uu-“n.r‘mau .- B

gﬂ‘ﬁ 5. WRAINTIVN ribotyping Va9 A. baumannii 31%WI% 22 msﬁuﬁ:ﬁtwﬂ"l@?ﬁnﬂ W& law

1o minigel

3.1.3 ribotyping laal% DNA template 910 A. baumannii %8330 16¥i ribotyping lag/l4 DNA
template 910 A. baumannii U311 M9UTEN Amersham Pharmacia lduniann1InGaTe
Genelmage kit A1l fluorescein-conjugated dUTP lun15&379 probe I@]ﬁlvhjmmmaﬁfumgumi

1 U e v

ﬂ@\aaa’lﬁ@‘mﬁmia"lﬂmslﬁ@ kit LANIWILINWIDE Lo ﬁﬂﬁﬂaumﬁm@aam"q@ kit A%INNNI

T q

13



uiEnanaaadld ldunya Direct alkaline phosphatase labeling kit wudn liaunsanaununuld
%Gﬁadtﬂﬁﬂuu%ﬁmmﬂfﬁﬂ digoxygenin labeling kit NUI¥N Roche Uni Eﬂﬁ 6 LRAINANIT
o . . ¥ N . [ & v ] I { 1 %
71 Ribotyping laeld7a labeling kit lnd @4ldnaludanduniwalain

123 4 56 78 81011 1213 141516 17 18 19 20

>

=l . . ¥ . . . o A9 vo v ¢ &
3U7 6. ugas Ribotyping pattern laun13ld digoxygenin kit aaWusnlddiuin 20 mawufiiu

¥ { s a A I g e 1
e ldTuanuagianzianannniningmmaainmaunnddudwdaaonuianlsmeuagin

FEVEalla
U

. = o . ) & a & & & A,

8619 137e0 WaN13¥1 Ribotyping wadlTaannInAInsimaasnsuwndwuiganinan

' a A & v a Y a o A A o o an
nasavihaziianuniewnialndifsanwinnifsunuzeiuen ldangiosw. s

1% ribotyping WnlduanvatenIInuTafNinaeay ualiaiynn restriction

Ao A ' a o o a A . A a

endonuclease enzyme vasnanauIEndgunwlidend vhlwnisdass DNA ld@irinads &

anunenonlunsvingt wieuwansiaiia9uIEn waz condition 6149 9 WazTadINAA 1%
o v \ v ¢ Ay o & )

sndszana inldanisnasevaanaunliasy 100 sswutanfldaaienld vanimasey

é’aﬂﬁmuamiugﬂﬁ 7

14



-!!!"u : m"'"

ke
N T L
- . fnan -e
wuufi 33 2 333333 21 3

12
| CBCL,
o =i
S-28

£
Busel

- '“d - '.'..l'

....-.. B ww
Wy 3222222 13212

= -
:J_.Q’,w!.gg
BB e .
- - -
Y

wud 3 4 323 3 3 2 12 35 33 4 3 3 3

3UN 7. URAINANIIATIA ribotyping VBILTE A. baumannii

15



