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AN class 1 integrons luima Pseudomonas aeruginosa (n=101) was Acinetobacter
baumannii (n=176) Muenlfangiaalulssnenung wudn @enndamesesdiouenaraatianaumii
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ViR P. aeruginosa A11491 96 isolates (95%) Wuavuansetiy int1 tng el animieanua 70 isolates
(73%) Y gene cassette 'ﬁ/mg‘]JLLLI‘LI integron profile 15 12 gﬂ ASESN %ﬁwumﬂﬁzgmﬁﬂ aadB-cmlA-aadA1
uaziliaiiie 1 isolate Nd1N1TNTNaNaA class 1 integrons WULANSLA dau A. baumannii A11IU 69
isolates (39%) AwuanNEw int!1 TneTaanuaw 42 isolates (61%) i gene cassette ‘-ﬁvmgﬂLLuu integron
profile 1§ 8 gUuuy FINWUNINNGARS dffAT-0rfC 18 A. baumannii 4149 6 isolates NH class 1
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Project title Characterization of integrons in Pseudomonas

aeruginosa and Acinetobacter baumannii

Name of Investigators Rungtip Chuanchuen
Chanwit Tripuddharat
Year August 2010
Abstract

Class 1 integrons were characterized in Pseudomonas aeruginosa (n=101) and
Acinetobacter baumannii (n=176) isolated from patients in hospitals. All the bacterial
isolates were multidrug resistant. Ninety-six isolates (95%) of P. aeruginosa were
positive to the intll gene. Among these isolates, seventy isolates (73%) carried gene
cassettes. Integron profiles were defined into 12 patterns of which the most common
one was aadB-cmlA-aadAl. Only one isolate could horizontally transfer its class 1
intgerons. Sixty-nine isolates (39%) of A. baumannii harbored the intl1l gene. Forty-
two isolates (61%) were found to carry gene cassettes. They were arranged into 8
integron profiles of which the most commonly identified was dfrAl-orfC. Six A.
baumannii contained class 1 integrons on cojugative plasmid. None of the strains

tested carried class 2 or 3 integrons.
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nisanmaunsndaulugiloainidinfunisinunlulsane1una (nosocomial infections) uazgilaanining
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NINU4N dRsnnshasiesnlu P. aeruginosa war A. baumannii Auanlfainiioafiuualiingeau
Taaanizatinetia §ilaelu intensive care units (ICUs) iwusdnaasasnatengs Wiy ceftazidime,
imipenem, amikacin, gentamicin lusu (Tassios et al., 1997)
. o A A Ayy . ) A A
integrons Lﬂumiwuﬁqﬂﬁumﬂ@ﬂuwim (mobile genetic elements) WUNWﬂ%QﬁMLLUﬂVIL?ﬂLLﬂ?N
auuaziiluuasdzdan19diuneauanesiin (Hall and Stokes, 1993; Partridge, et al., 2009) Ing/Eiunas
a | ' i a a & \ A
11Ar19 aN130U9998¢ 113189 gene cassettes T integrons (3U7 1) BuReumanlainnsn
waniaeu winsuan dnsasialnduazinaeuiing llds integrons e 15 (Vo, et al., 2006) Tutlaqiiu
oA = | A A . . oy a =
U971 A integrons 1104 9 gUULL UANTWLNINN4ARE class 1 integrons dau3UuLLB NiAHINENY
lunupBaunsuauAn class 2 uLaz 3 integrons NAVATYAR @unTand integrons laviauulasiulouuas
. . . . d‘ ] = (% 1 1% qgj aa %
conjugative plasmid g integrons Nagjuulaslulanaziaauasialigauuiell Aniuuuaizaasdang
g wy 1 v aa | i dl ' . . . ' '
paewiildfinisldedjzaus dau integrons aguu conjugative plasmid Az41N1I0AENBATENTS

wup Besiamaniuuasineainlg (Hsu, et al.,, 2006) lunselil 919 P. aeruginosa Was A. baumannii P&

integrons-carrying plasmid aaluunasdnAtyaeen1suninIzang



5U% 1 TAeaine189 A class 1, B. 2 uaz C. 3 Integrons Ingisantlsznaufagu int/1, intl2 and inti3 ANATAL ATLIANNIHAR
15U integrase Mutilunnsanenentiunesnli gene cassette SURATAL attlf, attl? uaz atti3 \uALANEUTL n1sPARLR

inunues gene cassettes @714 variable regions 13znauag gene cassette ANIUIAANRUIUILTA LA UINLRIEUADLNT

u5990¢ gacEA1 ludiu multidrug efflux A linasta quaternary ammonium compound LL@zmﬂﬁ%Quﬂﬁ g sull nnliinesia
#11 sulphonamides 914 orfX Wag orf5 wlu open reading frame Aalainsuntiag gu tnsA-£ Lﬂulﬁ%mmmﬁmu%ﬁtranposase

WduLiame transposition (Fluit and Schmitz, 2004; Partridge, et al., 2009)
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duneenllduuanGanelsnsiindu eawndnAtynvinliinan1suninszane integrons Aa n1slden
dfTauziinanuanduriannszdnszdiedissiatasuaznisldandjiousinasatinbaoaunem
ARLaan P. aeruginosa Wax A. baumannii Th integrons warfafas v Tiia bi (Fluit and Schmitz,
2004) NHIUNININLIUNTTZUNAURS P. aeruginosa WA A. baumannii Niiclass 1 integrons Wian e
g ' , = = , ,
Aagnlunaelsaneuialupnalssne 1 AU (Gu et al, 2007) N3 (Kraniotaki et al., 2006) @11
(Sevillano et al, 2006) 1414 (Kim et al, 2006) 1134 (Liu et al, 2006) danaliin1921981ATN99N
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dl =3 v 1 ad dl P4 o
1. waivdeyanaulasesijiausalgluntsinemm
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P. aeruginosa Way A. baumannii \lunuafzaacslanianiuamadAnyuasnities Ngaaeg
a d,, 9 [N . Y o o . . . 2.
nisiamaumnsndeuludiaenidinfunisinelulsane1una (nosocomial infections( feymdnAtyaedanig
AAT0NT 2 THAAD NNTARENMANLTHANTENTU ANNINANUNEIUNINLGN P. aeruginosa Nuen1dann
frloglulsanenunalulszmalilssinadumanmasie carbapenam @Walmanuynsaadiu bla(MP-5) atflu
class 1 integrons uasi point mutation Tud3ins P1 promoter Nbray bla(IMP-5) Ansuanseanly
seAuga IfEuduNanIImAaeediag site-directed mutagenesis (Brizio, et al., 2006) a3y uiiLlszine
a 1 . A [% v dl” . . IS .

LNIUA WULAN P. aeruginosa 'wLLﬂﬂVLM'm@ﬂqﬂuimwmm@m@m amikacin AT class 1 integrons

| e . = . ) ) ) P o o .
Ui (Kim, et al., 2008) NseinA South Africa N918N U9 P. aeruginosa mLLﬂﬂimanﬂme cystic
fibrosis § class 1 integrons NiEW aadB ludnsNgann (Syrmis, et al., 2008) Tuanieanizisaan
ﬂ@jwﬁqwudﬁ P. aeruginosa i class 1 integrons g GES-5 way GES-5 like extended-spectrum
beta lactamases FlioiluiTagiif wdvesiszine (Labuschagne Cde, et al., 2008)

A P | , A o o & L PP
NUTEINARUNINENUIN P, aeruginosa V]LLEmVLm@f]ﬂHﬂQﬂsLUIT\TWEHU’]@ﬂ@EH Imipenem Negu

2
o

YN bla(VIM) uay

o

bla(VIM) 48 class 1 integrons TW8RNGIDN 81.5% UAY 45.3% BNNANAL IT9LNFL

, y 2 - y v e ae o
class 1 integrons BailusaanuaiausnlulszinAan (Cheng, et al., 2008) TadaAAABITLNAIIUASEN
tszmnaAaiu (Sevillano, et al., 2006)

Tulszwenzalfinani9szunnaes A. baumannii lugilognidinfunsinenluiies ICUs
TranenunauranilatlunauIungn 3 1hew 39 A. baumannii Nuanl@Resuane s iansanii ann

= o & A o o & e . o .
ﬂﬂiﬁﬂiﬂﬂwu‘qmmmmLﬁ'ﬂ%LLﬂﬂiﬂ@'}ﬂ@jﬂ%ﬂ 31 TEWLANLIRLUATUA class 1 integrons NN variable
. = =® o o 1 dl” 1 v

regions ¥NDN 5 gLy wanaeanaiulunisinauazaasdanelulssnenunasenadiseme
muﬁ\‘iﬁmﬁiz‘uumm%@‘um;uﬁ‘um@mﬁmm‘imwmmmﬂ'wm'faLﬁfm (Kraniotaki, et al., 2006)

M99 Nanjing Useineauedanian P. aeruginosa waz A. baumannii Muantfangilagdl class 1
integrons NINDN 40.8% WAL 52.8% MINATAL T4 class 1 integrons WaNia gene cassette arrays #

s | = . = | P gy PRE
uanFneiunazldiAeiseuuines (Gu, et al., 2007) Weldunuund NlszmAeedmnsiay As1e971n1s
fneneALLILINNIeIE AR W LAY A. baumannii NRaeN carbapenam daugnliainiilasaludies ICUs
209l29N LN AWATTI WU TRMANTIT the ISAbal-blaOXA-23 structure Wae class 1 integrons 7
ansnanananls Taaagilin resistant determinants WanUHUNUMAATY TUNTUNINITANRIT AN 1Y
%84 ICUs (Valenzuela, et al., 2007)
1 2 d’j . ¥R a a dgl . 2
Aeuntinil Agodi kazAndy (2006) lEAN®NIELNAINEN1R9NNTRATIR A. baumannii WHad ICUs

2a3l39nenUna Sicilian Uszineana wudndgiae udnfaman 3 saste 100 Hilaandinfunisine 100
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978 Tnen@ainaniid class 1 integrons agaliadAtyuaziununlunisunsnszananisnasn (Agodi,
et al., 2006)
=2 Y o . Lo L = o o

annsAneludszmaldiudinudn A, baumannii ineen imipenem deuenlfainilaelu

T3aneUnaLlsEanieddiu wudn ewmaniil class 1 integrons T luiEW bla(IMP), bla(VIM) uay bla(CFl)
\ Py a & N oAy A Y e oW a = ‘

udA9I1 NN3ReeiATNANN LR liNeadieeiu metallo-beta-lactamases wazedldinansAnENnaL
(Liu, et al., 2006)

UBNANN class 1 inegtons uB2 ez IUNNTINL class 2 integrons W A. baumannii 98 sat2-

aadB-catB2(deltaattC)-dfrA1-sat2-aadA1-orfX 'ﬂglrlu Tn7::1n2-8 4 variable region %9 gene cassettes

LLVI?ﬂﬁQ‘ﬂﬁ.ﬂiﬁ downstream 183 g/m gene (Ramirez, et al., 2005)



28ALUUNI5IR8

nsadiunnsssudadu 5 szae An
sraeh 1 HUFetNLAZLaNTe
= \ aa
FTEUTN 2 ﬁnmmumﬁm%mmﬂgmu:
gree 3 ﬁm:mma?ﬂﬁﬂgmm class 1, 2 ez 3 integrons
geazi 4 Anm resistance gene cassettes 14 variable regions

geaEh 5 AnHIANNAIN1TalUANTAENen class 1 integrons



sraed 1 HUAeLNLAZLaNTe
Tunnsisdaafell nnn1s@nenlu P. aeruginosa a11aL 101 isolates WA A. baumannii AU
. = v o | v Ay o o o an & A I
176 isolates deuantfarnsaatsarniiaendinfuntsinudalulsswenuiamas Tnadlwaenuanls
Tudael w.fA. 2544-2547 uazatilu stock collection 2BINTATTIAATITNY AU TUNNEANAGT

a o a & o dl” :/I -:II o)
NWINLRUNTAAR LNLFNETRNINNALL 20% glycerol 1 -80°C

seeed 2 NageuAN lresnlfTous
o 1 v v 0I dl o o’/j a a dﬂl ] < v Y 1
‘mmimmmwmmummmummawmLmuimmLmﬂwimmmmummu"l,mmelmLﬂm
(Minimum Inhibitory Concentration, MIC) §28/3% Agar dilution Tuamsidaal@agiiauds Muller Hinton
Agar (MHA) %138 Microdilution Tuanusiaeaimasiianwas Muller Hinton Broth (MHB) lagiiananauyiy
two-foldANHATNIMTFIUUR4 Clnical Laboratory Standard Institute (CLSI) enUfjTsuzinaaeuanuau 15
188 AA carbenicillin, piperacillin, ceftaxidime, aztreonam, amikacin, gentamicin, kanamycin,
neomycin, streptomycin, spectinomycin, ciprofloxacin, tetracycline, erythromycin, chloramphenicol
. . g A a ey o ¥ ,
WAz trimethroprim W@auu AR FaNnsg1uildidudanaunnliun Pseudomonas aeruginosa ATCC

27853, Escherichia coli ATCC25922 wa¥ Staphylococcus aureus ATCC 29212



= a Y v ao \ 4 ey a o
A1519N 1 ‘ﬁummzmmLmummmmﬂgmummmmL‘ﬂ@ﬂ‘ﬂummw

g fjdaus AN N uinagay (ug/mi) Breakpoint*
(Hg/ml)

1. carbenicillin (CAR) 8, 16, 32, 64, 128, 256, 512, 1024, 2048 512

2. piperacillin (PIP) 4,8, 16, 32, 64, 128, 256, 512 128

3. ceftaxidime (CEF) 1,2,4,8,16, 32,64, 128, 256 32

4. aztreonam (ATM) 1,2,4,8,16, 32,64, 128, 256 32

5. amikacin (AMK) 4,8, 16, 32, 64, 128, 256, 512 64

6. gentamicin (GEN) 1,2,4,8,16, 32,64, 128, 256 16

7. kanamycin (KAN) 1,2,4,8,16, 32,64, 128, 256 16

8. neomycin (NEO) 1,2,4,8,16, 32,64, 128, 256 16

9. streptomycin (STR) 1,2,4,8,16, 32,64, 128, 256 32

10. spectinomycin (SPC) 1,2,4,8,16, 32,64, 128, 256 32

11. ciprofloxacin (CIP) 0.25,0.5,1, 2,4, 8,16, 32,64, 128, 256 4
12.tetracycline (TET) 1,2,4,8,16, 32,64, 128, 256 16

13. erythromycin (ERY) 1,2,4,8,16, 32,64, 128, 256 8

14. chloramphenicol (CHP) 1,2,4,8,16, 32,64, 128, 256, 512 32

15. trimethroprim (TRI) 1,2,4,8,16, 32,64, 128, 256 4

¥ ¥
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srazil 3 ANMIRUGNITNIBINITADEN

3.1 199an191/91n7) 388U intl1 B4 ins Fenalla Polymerase Chain Reaction (PCR) Tngli
primers int1F Az int1R WAz conditions MuAuaRelum1T197 2 UTselEuamnse 25 W Uszneusian 5

LI of total DNA, 10 pmoles of each primer Laz 12.5 U 2.5 X PCR master mix eppendrof®MasterMix
(Eppendrof, Hamburg, Germany) AIIAADLAIINANNIZYD primers ‘ﬁlsl?‘ﬁf'ﬁwmmﬁm PCR products
faaganaaay QIAQuick gel extraction kit (Qiagen) wazdslilnsaaniasu wad Macrogen (Seoul,
South Korea)

2
=

3.2 Nz nNEu int/1 EuduAenisnsaana 3'-conserved regions #agl PCR el primers 2

A A9 gacEF MU sul1R uaz qacEA1TR i sul1R
3.3 m39an19Uangresdu intl2 waz int3 lw@evnan faenatia PCR taald primer pairs

INt2F/INt2R Ay INt3F/INt3R ANY5FUATIANNEL fU IN2R A1USUATIANNE intl2 AT int/3 ATNATAL



M15197 2 Primers way conditions N lun19ANE1 A5

10

Gene Primers Sequence (5-3") Amplicon References
size (bp)

Intl1 Int1F CCT GCACGG TTC GAA TG 497 Chuanchuen et al., 2007
Int1R TCGTTT GTT CGC CCA GC

Intl2 Int2F GGCAGACAGTTGCAAGACAA 247 Chuanchuen and Padungtod,
Int2R AAGCGATTTTCTGCGTGTTT 2009

Intl3 Int3F CCGGTTCAGTCTTTCCTCAA 155 Chuanchuen and Padungtod,
Int3R GAGGCGTGTACTTGCCTCAT 2009

Variable region  5'CS GGC ATC CAA GCA GCA AG variable Levesque et al., 2007
3Cs AAG CAG ACT TGA CCT GA

qacEA1 gacEF TAA GCC GTA CAC AAATTG GGA GATAT 363 Chuanchuen et al., 2007
gacEA1R GCC TCC GCA GCG ACT TCC ACG

sult sul1F CGG ACG CGAGGC CTGTATC 591 Chuanchuen et al., 2007
sullR GGG TGC GGA CGT AGT CAG G

qacEA1-sult gacEF TAA GCC GTA CAC AAATTG GGA GATAT 1,198 Chuanchuen et al., 2007
sullR GGG TGC GGA CGT AGT CAG G

vee 4 AneA resistance gene cassettes 14 variable regions

v 1
RNERNREY intl1 TN1R9aUIN19L9INg 284 resistance genes i variable regions #ae

wAlla PCR 1aelld 5'CS uaz 3'CS Anmngulu variable regions Aaeini1smansuiug (DNA sequencing)

ann PCR products uazdli/ngamadliug AsanugnfiaedsaLLaLas AT EARNALILIAFTD

wWisnwauiudesyalugiudeys genbank (http:/mwww.ncbi.nim.nih.gov) 41115 PCR products N3

YUALREAUAZANMIA0e Restriction endonuclease analysis Tneldeulasd Alul, BamH|, Bglll, EcoRl,

EcoRV, Ncol uaz Xbal #79a@a1l restriction pattern Iagn1suanuu 1.5-2% agarose gel PCR products

] v
#31luu digestion patterns iauiuanLilu Resistance genes 1HALALAAUW AINIUAANGH class 1

integrons ANNTUIALAZANUIULDY amplicons WAZTRATBSE UL
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'i?.:il?.:ﬁ 5 ANEIAINENNITDIUNNTENENen class 1 integrons

FinnnsAnmn A NaEsalunsinene AresEAe NN InemAgaLN38ELY plasmid 189
integrons AoenATA biparenteral mating ANNATU89 Sunde WA Sorum 2001 Inesiay (recipient) ‘ﬁsﬁ
A8 MG16551if? (MIC sia rifampicin 256 ug/ml) dausi’li (donor) Aeide P. aeruginosa Uas A.
baumanni ﬁﬁ resistance gene cassette Uu class 1 integrons

A iLe LW ALaEe LB 1hnwan i 4mi lu shaking incubator
9aMNT °37C nn 244aTie anntiuAeansdag LB ludndau 1:50 uaziaesidasiely shaking

9 a

incubator 7 °37C W11 442119 auile Mid-log phase tanfa liassasulugnsdas 1:1 (700:700 pi) Tu

a

eppendorf tube TTUIWAENT 8,000 rpm WK 119 WaLiuAzNaumasLaztisnazatsly LB Ngmumy
°37C 1337m7 30-50 pl Tilm suspension aauuueiy nitrocellulose filter ANYWA pore size 0.45 um WAy
Y NBE USRS LB mHawds Uil incubate Ngnumn 37°C W 18-24 dalug aniiudniae
T , L4 oA
ManuanaguBLeu filter TuaNsazang normal saline waztfuwings? 10,000 rom WK 1117 LNy
ATNAUTARLATTINAZNAUIARNaTAe a1 TAEaTe LB 1Ramad3uNms 100 pl 17 suspension 1N
g & a & o . L. v v o o o A
spread A9LILEINTIABNLTE LB alaudannanan rifampicin maudindy 100 pg/ml d1m5unsAnaen
8 P. aeruginosa WAz 40 pg/ml §1LN9ARAeNIEa A. baumanni uazaldausianzanetale
eI AIR1919% 3 1l incubate NgaunnH 37 °C ww 18-24 Falue ineAnaanialalinhasiesn
, . a P P A o A . LAYy
rifampicin wazenUTousinanluanmsideame ¥innseugude transconjugant E.coli NIlARaenIs
L@?@Lﬁﬂmuummﬂamﬁﬂ Brillian Green Agar (BGA) La¥ Eosin Methylene Blue (EMB) agar ;33441

miﬂi’mgﬂm\‘l plasmid Lmeiﬂi’m{] class 1 integrons /10 transconjugants Aanatin PCR



=] aa e o o A .
A1919% 3 endfjaauslglunnsdAniaen transconjugants
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wasq13 (donor) enufaausnlifniaen (Aandisd)

Gene cassette

P. aeruginosa Streptomycin (80 Llg/ml)

Gentamycin (100 Ug/ml)

Trimethoprim (10 Lg/ml)

A.baumanii Streptomycin (80 LLg/ml)

Trimethoprim (( 10 Hg/ml)

aadA6
aadA6-orfD

bla,.. ,-aadA2

PSE-1

aadB-bla -aadA1

OXA-10

aadB-arr-2-cmiA-bla -aac(3”)-la

OXA-10

aadB-cmlA-aadA1

aadB-cmlA-bla -aadA15

OXA-10

aacA4
aacA7-cmlA

bla -aac(6’)

IMP-14

dfrA1-orfC

bla -dhfr-aac(6’)

IMP-15
dfrA12-orf-aadA2
aac(6’)l1-aadA1
aacC1-orfX-orfY-aadA1

aacC1-orfX-orfX-orfY-aacA1

aac(6’)l1-aadA1-1S26-tnpA-1IS26-aadA1

aacA4-catB8-aadA1
dfrA1-orfC
dfrA12-orf-aadA2
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a w
HAan19TIael
Q” 1 aa dly
ﬂ’J’]N‘Ijﬂ‘ll@\?ﬂ’]‘iﬂ’ﬂﬁlﬂﬂ']ﬂ{]‘ﬁ')uxLLﬂSEﬂLLUUﬂ’]‘Eﬂ@H'\

P. aeruginosa A119% 101 isolates wudnaannsafinishesUdousnaiaainnianiu
(multidrug resistance, MDR) Tmm%fmqﬂﬁfﬁ@ﬁi@ kanamycin, neomycin, spectinomycin, tetracycline,

o

erythromycin, chloramphenicol wa¥ trimethoprim (317 2) AagUuuuN1sAasisuNe 14 Uuuw) A1979

71 4 Tnagluuufinunnniignae CAR, PIP,CEF, ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY,
CHP,TRI (78.8%) WARANAIANTINT 4
100

100 99 100 100 100 100

100

i 96.04 35 ca

94.05
95
92.07

90.1

90
85.15

85
80 I
75

CAR PIP CEF ATM AMK GEN KAN NEO STR SPC CIP TET ERY CHP TRI

qg 100

% of resistance isolates

gﬂﬁ 2 dmnsnnsnesesldouzaes P. aeruginosa wanlfantlae (n=101) ATM, aztreonam; AMK, amikacin;
CAR, carbenicillin; PIP, piperacillin; CEF, ceftaxidime; GEN, gentamicin; KAN, kanamycin: NEO, neomycin; STR,
streptomycin; SPC, spectinomycin; CIP, ciprofloxacin; TET, tetracycline; ERY, erythromycin; CHP,

chloramphenicol; TRI, trimethroprim



A1599 4 3UuuunisesUTausaes Pseudomonas aeruginosa (n=101)
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Antibiotic resistance pattern

No. of isolates (%)

KAN, NEO, STR, SPC,TET, ERY, CHP,TRI

ATM, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI

GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI

AMK, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI

CEF, ATM, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI

CAR, PIP, ATM, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI
CAR, CEF, ATM, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI
CAR, PIP, ATM, AMK, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI
CAR, ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI
CAR, PIP,CEF, ATM, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI
CAR, CEF, ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI

CAR, PIP,CEF, ATM, AMK, GEN, KAN, NEO, SPC, CIP, TET, ERY, CHP,TRI

CAR, PIP, ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI

CAR, PIP,CEF, ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI

7(7.1)

78 (78.8)

CAR, carbenicillin; PIP, piperacillin; CEF, ceftaxidime; ATM, aztreonam; AMK, amikacin;

GEN, gentamicin;

KAN, kanamycin: NEO, neomycin; STR, streptomycin; SPC, spectinomycin; CIP, ciprofloxacin; TET,

tetracycline; ERY, erythromycin; CHP, chloramphenicol; TRI, trimethroprim

d9u A. baumannii VauNm 176 isolates WudN@ain1shases U Tusnaaaianianiu

2
fMI1NT1TABEN amikacin, aztreonam, carbenicillin, ceftaxidime, chloramphenicol, ciprofloxacin,

erythromycin, gentamicin, kanamycin, neomycin, piperacillin, streptomycin WL @4 £ tetracycline A a

88.64%, 97.16%, 86.36%, 90.90%, 99.43%, 94.32%, 97.16%, 94.32%, 95.59%,

92.04%, 95.45%,

97.15% WA 94.89% MINAAL LATHSRIINITABEN spectinomycin waz trimethroprim Winri 100% (31

71 3) AngLuuuniseavisnne 30 3Uuuy (119799 5) Taagduuuinuninigane AMK- ATM-CAR-Ce-

CHP-CIP-ERY-GEN-KAN-NEO-PIP-SPC-STR-TET-TRI (81.2%)
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97.16 99.43 97.16 199 oo 05 109
100 i 9432 T 77 ga3z 9359 9204 9545 7 D489

209
0p | B854 8636

70
60

50

% resistance

40

30

20

10

AME ATM CAZ CEF CHP CIP ERY GEN KAN MNEO PIP  SPC S5TR  TET TRI

5191 3 dmsnnshesieslfiiuraes A baumannii uenlvnétlas (n =176) ATM, aztreonam; AMK,
amikacin; CAR, carbenicillin; PIP, piperacillin; CEF, ceftaxidime; GEN, gentamicin; KAN, kanamycin: NEO,
neomycin; STR, streptomycin; SPC, spectinomycin; CIP, ciprofloxacin; TET, tetracycline; ERY, erythromycin;

CHP, chloramphenicol; TRI, trimethroprim
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A1599 5 gluuunishesUaausaes A. baumannii (n=176)

Antibiotic resistance No. of isolates (%)
ATM, CEF, CHP, SPC, TET, TRI 1(0.57)
ATM, CHP, ERY, SPC, STR, TRI 1(0.57)
AMK, ATM, CHP, KAN, SPC, STR, TRI 1(0.57)
ATM, CEF, CHP, ERY, SPC, STR, TR 1(0.57)
ATM, CEF, CHP, CIP, ERY, KAN, SPC, TRI 1(0.57)
ATM, CEF, CHP, CIP, ERY, SPC, STR, TRI 1(0.57)
ATM, CHP, ERY, KAN, PIP, SPC, STR, TET, TR 1(0.57)
ATM, CAR, CEF, CHP, CIP, PIP, SPC, STR, TET, TRI 1(0.57)
AMK, ATM, CHP, CIP, GEN, KAN, NEO, PIP, SPC, STR, TRI 1(0.57)
ATM, CHP, CIP, ERY, GEN, KAN, PIP, SPC, STR, TET, TRI 1(0.57)
CEF, CHP, CIP, ERY, GEN, KAN, PIP, SPC, STR, TET, TRI 1(0.57)
CEF, CHP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TR 1(0.57)
AMK, ATM, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, TET, TRI 1(0.57)
AMK, CEF, CHP, CIP, ERY, GEN, KAN, NEO, SPC, STR, TET, TRI 1(0.57)
ATM, CAR, CEF, CHP, CIP, ERY, GEN, PIP, SPC, STR, TET, TR 1(0.57)
ATM, CAR, CEF, CHP, CIP, ERY, KAN, NEO, PIP, SPC, STR, TRI 1(0.57)
ATM, CEF, CHP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI 3(1.7)
CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI 1(0.57)
AMK, ATM, CAR, CEF, CHP, CIP, GEN, KAN, NEO, PIP, SPC, STR, TRI 1(0.57)
AMK, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TR 1(0.57)
ATM, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI 1(0.57)
ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, PIP, SPC, STR, TET, TRI 1(0.57)
AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, PIP, SPC, STR, TET, TRI 1(0.57)
AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, TET, TRI 1(0.57)
AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, PIP, SPC, STR, TET, TRI 1(0.57)
AMK, ATM, CAR, CEF, CHP, CIP, ERY, KAN, NEO, PIP, SPC, STR, TET, TRI 1(0.57)
AMK, ATM, CAR, CEF, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TR 1(0.57)
AMK, ATM, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI 3(1.7)
ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TR 1(0.57)

AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TR 143 (81.2)
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Class 1 integrons

4 P. aeruginosa WuBW int/7 TWiTBANWIU 96 isolates (95.04%) WA bIWLEW intl2 WA intl3 T4

dlatndeinuiu int7 unsaanndan 3'CS wuiy gacEA1 ey sult (gacEA1-sult fusion gene)
S 1an Bdisolates §auEY qacEAT viseE sult wulwEed UL Buaz lisolates ANANFL WUITETIE
gene cassettes 14 variable region nywz\lm 70isolates Tne gene cassette array ﬁwumnﬁzﬁmﬁ@ aadB-
cmlA-aadA1 UazAn integron profiles (IPs) 16 12 giluviy ([5]’1?’1@17{ 6) lneldaunnaa9 variable regions Lag

. ' 2 - d'
R1UUTB integrons NlAANNIsiNaMInGaamnATiA PCR (31N 4)



M1519% 6 Integron profiles (IPs) 984 class 1 Integrons gene cassettes nvulu P, aeruginosa
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IP Size of Inserted gene cassettes No. of Antibiotic resistance pattern
amplicons (kb) isolates (%)
0.8 aacA4 3(4.3) CEF , ATM, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)

CAR, PIP, CEF , ATM, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)

CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI
I 1.3 aadA6 4(5.7) CAR, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)

CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (3)
1 1.3 aadA6-orfD 2(2.9) CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (2)
v 1.3 dfrA1-orfC 1(1.4) CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)
Vv 0.8,1.8 aacA4, 2(2.9) CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (2)

aacA7-cmiA

VI 1.8 blae,,aac(6’) 1(1.4) CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)
VI 2.0 blapge -aadA2 7(10) CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (7)
VI 2.0 blae.,s-dhfr-aac(6’) 1(1.4) CAR, CEF , ATM, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)
IX 2.5 aadB-blagy, ,,-aadA1 7(10) CAR, PIP, ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (5)

CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (2)
X 2.5 aadB-arr-2-cmlA-blagy, ,-aac(3")-la 1(1.4) CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)
Xl 3.0 aadB-cmlA-aadA1 36(51.4) AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (1)

CAR, PIP, ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (2)

CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (33)
Xl 3.5 aadB-cmiA-blagy, .,-aadA15 5(7.1) CAR, PIP, CEF , ATM, AMK, GEN, KAN, NEO, STR, SPC, CIP, TET, ERY, CHP,TRI (5)
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aacA4 WAz aac(6)) muquma‘ﬁ@&iﬂm amikacin, kanamycin Wa tobramycin aacA7 Wa¥ aac(3”)-la muamn’]?ﬁﬂﬁi@m gentamicin g1 aadA1, aadA2 uay
aadA6 muqumiﬁfaﬁi@m streptomycin AL spectinomicin, aadB muaumiﬁ@ﬁi@m gentamicin, kanamicin ka¥ tobramicin, blaPSE-1 muaum?ﬁ@ﬁi@mﬂ
qu P-lactams, blaOXA-10 AaLIANNISABABEN oxacillin, blalMP-14 A9UANNIIABEBLN imipenem WAT meropenem, cmiA ARLANNITABFBE

chloramphenicol dhfr Was dfrA1 muaumiﬁ@ﬁi@m trimethoprim
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g‘ﬂﬁ 4 Integron profiles of class 1 integrons in P.aeruginosa

M, molecular weight marker; lane 1-12, IPI-XII, respectively

o o

95U A. baumannii WUEW intl1 TR 69 isolates (39.20%) WAl bW intl2 wa int/3
nE@eRNUEU int/7 WU91 TR[NUIN 24 isolates (34.78%) H class 1 integrons wil LN variable regions
IAEITRA11IU 34 isolates (49.27%) i variable regions 4@ integron profiles (IPs) ANNIUIALAZANUIU

294 variable regions Mamug 8 gULLL(EN3197 7 wazgiln 5)
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M990 7 Integron profiles (IPs) 284 class 1 Integrons gene cassettes Awulu A. baumannii

IP Size(s) of Inserted gene cassettes No. of isolates  Antibiotic resistance pattern
amplicons (kb) (%)
1.2 dfrA1-orfC 12 (28.6) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (10)
AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, PIP, SPC, STR, TET, TRI (2)
I 16 aac(6’)l1-aadA1 6 (14.3) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (6)
If 1.9 dfrA12-orfF-aadA2 1(2.4) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (1)
WY 2.5 aacC1-orfX-orfY-aadA1a 8 (19) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (1)
Vv 3.0 aacCT-orfX-orfy-aadAta 6 (14.3) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (6)
v 2.3 aac(6))/1-aadA1-IS26-tnpA-IS26-aadAT 1 (2 4) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (1)
VI 1.9, dfrA12-orfF-aadAz, 5(11.9) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (5)
25 aacCT-orfX-orfY-aadAla
Vil 2.2, aaCA4-calB6-aadAT, 2 (4.8) AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP, SPC, STR, TET, TRI (2)
30 aacCT-orfX-orfY-aadAla

affA1 Wae difA12 m‘uqmmsﬁﬂm trimethroprim, aac(6’)/1 WaY aacA4 m‘uqmmsﬁ@m amikacin, kanamycin WWa¥ tobramycin, aacC1 m‘uammﬁ‘ﬁﬂm

gentamicin, aadA7 Waz aadA2 muqmmiﬁ@m spectinomycin ba¥ streptomycin, catB8 muqmmiﬁ@m chloramphenicol
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gﬂﬁ 5 Integron profiles of class 1 integrons in A. baumannii

M, molecular weight marker; lane 1-6, IPI-VI, respectively

AMNAINITAlUNNTENENAR class 1 integrons

AAUNINIINARDY NNN9ATA plasmid ilediudiuin P aeruginosa AU 70 isolates LAy
A. baumannii Vlgxﬁ 42 isolates 17‘;3‘11‘ resistance gene cassette lu class 1 integrons Y plasmid uaz E. coli
MG1655rif* 1{H plasmid

W P. aeruginosa ANAUUA RN resistance gene cassette 1 class 1 integrons yanun 70
isolates 1favinmagaLnstnemannLgn class 1 integrons @1x1snananes e £. coli MG1655rif”
TBuieauA 1 isolate Inenflunistnemaniildlden streptomycin lunnsdaLden transconjugant AT
class 1 integrons WAz gene cassette Wiau P. aeruginosa Fali Tnadnatflu 1P 7l XI aadB-cmiA-
aadAT ﬁﬁl\iﬁ resistance pattern R CHP, CIP, ERY, GEN, KAN, NEO, SPC, STR, TET, TRI

fwisn A. baumannii Wnsiduaseiidend A. baumannii S 42isolates 71 class 1
integrons (A2 1% 18391NN19911 conjugation UWRIWLAN A. baumannii W transconjugants A E.col
Tirase rifampicin Wag streptomycin Sevinnnsarin plasmid W4 transconjugants YNFaH plasmid

WAz WUN9191Ng) 284 class 1 integrons 1w transconjugants 6 6a 1w



AN919% 8 class 1 integrons T Acinetobacter RaNNTRaNaneawLLTNe e E.coli

Strain ID  Class 1 integrons Resistance pattern

ABOO01 aacCTt-orfX-orfY-aadA1 AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP,
SPC, STR, TET, TRI

ABO05 aacCT-orfX-orfY-aadA1 AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP,
SPC, STR, TET, TRI

AB009 aacCT-orfX-orfY-aadA1 AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP,
SPC, STR, TET, TRI

AB028 aacC1-orfX-orfY-aadA1; AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP,
aaCA4-catB8-aadA1 SPC, STR, TET, TRI

ABO050 aacC1-orfX-orfY-aadA1; AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP,
dfrA12-orf-aadA2 SPC, STR, TET, TRI

AB123 aacC1-orfX-orfY-aadA1 AMK, ATM, CAR, CEF, CHP, CIP, ERY, GEN, KAN, NEO, PIP,

SPC, STR, TET, TRI
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1T UNAURINTSIAE

a o ! P . Lo v v Ay o o o
NANNFIAENULN 1@ P. aeruginosa uaz A. baumannii Muenlfiannfeemidnunisinesaly
Tsanenunaneanansaiinnaniu (multidrug resistance, MDR) Tneildnsnishasiasnldousi
NAABLUAATTHAGING 85% T9EINLFNHNIIUNINTZAE94 class 1 integrons 1w P. aeruginosa Uaz

. ‘dl 4 2 d‘ ¥ o o o
A. baumannii V]LLEIﬂVLWQ’mE;I]‘]J'JEI‘V]L°]J’1i‘]_lﬂ’]§‘iﬂ‘lﬂ"1E‘l"ﬂuti\‘iWﬂ’]‘Lﬂﬂ

Resistance gene cassette array ﬁwummﬁqmiu variable regions 184 class 1 integrons Turp.

aeruginosa A% aadB-cmiA-aadA1 (36/70, 51.4%) 1ngl gene cassettes ﬁwumﬂﬁqmﬁ@ ﬁuiun@:u aad

daneadiesiunishasnlungy aminoglycosides IatBiunnuNINNgnme 81 aadB (41/70, 58.6%) 7

v
AL ﬂNﬂ’]M%NL'ﬂuimﬁ aminoglycoside adenyltransferase danaliiiianishanaen gentamycin,

kanamycin Wa ¥ tobramycin T4@8AA&aIALUNAN1TANTINaWNTNTlWTe P. aeruginosa Nwenl@ann

filaeluilszinABudau (Shahcheraghi, et al., 2010) Tnglun1s3danlszinABUITUUNY aadA6-orD 71

1 v

nulunisAnsiafiliduinuazdiaanaiesiunanisideaus neuntinfifion (Gu, et al., 2007;
Shahcheraghi, et al., 2010) (Naas, et al., 2006) IngLN9d91284 gene cassette array Nnulinns3aeAFe

HAaAARAITUNIIANHINOUNINT AD bla... .-aadA2 LaaR1e9ulu SGI1-0 Awwl P.mirabilis Nuein

PSE-1

1#a1Na1113 919 bla,, ,,-aac(6) WAY bla,, ,-dhfr-aac(6) wu'lu GenBank Ineiil91ia AY553332 uas

AY553333 Auatau LA ldin1sANNWlWNsa199AuUNUNTN G Tnel aacA7-cmiA , aadB-blagy, .-

aadA1, aadB-arr-2-cmlA-bla -aac(3”)-la, aadB-cmlA-aadA1 wa e aadB-cmlA-bla -aadA15 €4

OXA-10 OXA-10

Tdwadisnaesulu P. aeruginosa uniaw Girlin wazAnly (2002) WUH1 P. aeruginosa Nuantdianniilae
Tuisewmalnedl b, -aadB-arr-2-cmiA-blag,, ,,-aac(3")-la (Girlich, et al., 2002) F9ln& 1AL
aadB-arr-2-cmiA-blag,, . -aac(3")-la Ainulun1s3a8A3sll Lanedndl recombination event HATWIENING

gene cassette combination 4 class 1 integrons 184 P. aeruginosa

491 Resistance gene cassette array ﬁwuuﬁﬂﬁqmlu A. baumannii A8 dfrA12-orfC (18/42,
42.9%)as gene cassettes ﬁwumn‘ﬁ'qmiu class 1 integrons 183 A. baumannii R ﬁlﬂuﬂ@:ll aadA1
28/42, 66.7%) %ammﬁmﬁummﬁﬁﬂu P. aeruginosa ﬁi@ﬁmnmaﬁﬂmﬂ%ﬂ‘ﬁm?wuauﬁmuqmm?
Aeu1ngu aminoglycosides ludnsnigeluidans 2 1in aradanmguiainiinaslianngs
aminoglycosides Tun13inugiaaatinensnanang YeNaNTEINUEY aadA” UaY aacA4 UL class 1
integrons Vlgﬂu P. aeruginosa Was A. baumannii ?QNVT”G dfrA1-orfC Way dffA12-orfC iaaNsneauly
Salmonella enterica Way E.coli (Miko, et al., 2005; Sunde, 2005; Hsu, et al., 2006; Khan, et al., 2009)
el dfrAT-orfC glawulu Proteus mirabilis (Boyd, et al., 2008) Aagiidiuriug uaasliidiuininsuanidsy

Wt anentumall szudnauuAnEe atslinangnszuinaime P. aeruginosa WAL A. baumannii
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Inadaulin] gene cassette array vl A, baumannii lunnAseRasanedadiuNaniITe
riewwiingl iy aacA4-catB8-aadAT uaz ffA12-orfF-aadA2 wemulu A. baumannii fusnlFaniias
Tutlszmeau (Gu, et al., 2007; Xu, et al., 2008) waz15ivdis (Lee, et al., 2009) aacC1-orfX-orfy-aadA1a
weHaeuwly A, baumannii ﬁLLﬂﬂiﬁ@ﬁﬂﬁﬂqﬂuﬂizmﬂ%u (Xu, et al., 2008) aac(6’)/1-aadA1-1S26-

tnpA-1S26-aadA1 wadanaswly A, baumannii Muanlfaniilogluilszmainualé (Han, et al., 2008)

NI gene cassette array WAgaWlWTAANIRANY ANADUNANSTULATUsEINAReTL
wamaldiiindn class 1 integrons way Annsuanilasuaes gene cassettes Wntw dailudoanilsznasi

ANATYIRINITUNINIZANEUAN class 1 integrons LWAZATMUINTT (evolution) U84 gene cassettes T4a1N

2
a oA =

= ' . A . o Na A Yy o
n13AN®91 class 1 integrons NNEuABLNENTeneauuLnellduuanFaau 16 uinuludna
U v 0' d! Yo a v o o a dl Y 24 a oe :/I dal 1 [~
Aoudinamn denailulllfidn erainanndedineeanetianliluiiesdifinsaiel acndlafinn
HANNIIAELAANEIUELIN class 1 integrons ANNITNENAARINTAS LA TIRUNLAATYsanis

k4 ¥
UNWSNIZANYTRILTR P. aeruginosa Wag A. baumannii Aaanlulsenenuna

atslafimudiunesinulu class 1 integrons lla1u190AsaLARN resistance phenotype 194

4 v 4
o A

v ]
e P. aeruginosa Was A. baumannii LEMIMNA $aNNINTaNN class 1 integrons WA LNE variable

[
o

. 2 o ! . < A v o ! PRPRE, A Ay My
regions T4ieN41 empty class 1 integrons NAaEMMANETNANTANAULAAIN FaRiEuRo B NN 1E
gL class 1 integrons N13Aaa7 lifaadiaaiy class 1 integrons WalaIANAWMANIAINNIINAE

wnguulasinlanvizenisuanseanaedszuy multidrug efflux fitd ednidunasfieaninisdnmsaly

Tunsddeaiallinunistsngeed class 2 waz 3 integrons Deudd1IABNINEANUNIINLNA Class
2 WAL 3 integrons Tuwueaiiizaunsuasls the Enterobacteriaceae family (van Essen-Zandbergen, et al.,
2007) wrdaldinafsnaanuly P. aeruginosa Was A. baumannii H1A08U WAASIN class 2 LAY 3
. oy 1 o o . PR g A a P o
integrons geldfunundnAymanisuninszanaiiuneanlwdens 2 alia Tnalanizadrsdaudeduanlé

anngjtaelulsanenung
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amsiaguda
1. Muller Hinton Agar (MHA) (Difco™, MD, USA)
- Beef Extract Powder
- Acid Digest of Casien
- Starch
- Agar
2. Luria-Bertani Agar (LB) (Difco™, MD, USA)
- Trptone
- Yeast Extract
- Sodium chloride

- Agar
gl TusuaraIsIANaY o

1. 50X TAE (Tris-Acetate buffer) 11 1,000 ml 1sznaufios
- Tris
- Acetic acid
-0.5M EDTA pH 8.0
2.0.5 M EDTA, pH 8.0 11,000 ml isznaudiag
- Disodium ethylene diamine tetraacetate. 2H,0
- Distilled deionized water
- Adjust pH to 8.0
3.1 M Tris HCI, pH 8.0 Tu 1,000 ml Usznaufag
- Tris (ultrapure)
- Distilled deionized water

- Adjust pH to 8.0 by adding conc. HCL

2.0
17.5
1.5
17.0

10.0
5.0
5.0
15.0

242.0
57.1
100.0

186.1
800.0

121.1
800.0

42.0 ml
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ml

ml

ml



4. PgusireNeNUNTuy

Antibiotics Solvents Concentrations range (ug/ml)
Carbenicillin Water 8, 16, 32, 64, 128, 256, 512, 1024,
2048

Piperacillin Water 4,8, 16, 32, 64, 128, 256, 512
Ceftaxidime Water 1,2,4,8,16, 32, 64, 128, 256
Aztreonam Saturated sodium bicarbonate 1, 2, 4, 8, 16, 32, 64, 128, 256
Amikacin Water 4,8, 16, 32, 64, 128, 256, 512
Gentamicin Water 1,2,4,8,16, 32, 64, 128, 256
Kanamycin Water 1,2,4, 8,16, 32, 64, 128, 256
Neomycin Water 1,2,4, 8,16, 32, 64, 128, 256
Streptomycin Water 1,2,4, 8,16, 32, 64, 128, 256
Spectinomycin Water 1,2,4, 8,16, 32, 64, 128, 256
Ciprofloxacin 0.1N NaOH 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128,

Tetracycline
Erythromycin
Chloramphenicol

Trimethiprim

70% ethanol
Water
95% ethanol

dimethylacetamide

256

1,2,4,8,16, 32,64, 128, 256
1,2,4,8,16, 32, 64, 128, 256
1,2,4,8,16, 32,64, 128, 256, 512
1,2,4,8,16, 32,64, 128, 256
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