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Aol 2siA AAEE B-lactamase(EC 3.5.2.6) Alde] Al
X9 FAE Asst= A Al(penicillins, cephalosporins, S+
monobactams)?] B-lactam ringS E3 g}t 53], Yidolx EE
B ANAFE &= g5l 2loIA B-lactamase] AL PB-
lactam7] A UXd-S 71AA gk 713 F 7P g
He) ol tH(17). Thkdt B-lactamaseE ©] amino acid homology®l
9A A, B, C DI M £{HEZ EF HIL Jot@). ohFS -
lactam?] &Y A} (cephamycins 2 broad-spectrum cephalosporins)
o] WA4E 7FAA 3= AmpC P-lactamase= class C9] -
&3t} Enterobacter spp., Shigella spp. Serratia
freundii,

lactamase©l]

marcescens, Citrobacter Morganella morganii,
Providencia spp., Pseudomonas aeruginosa, Escherichia coli &
9] #57} chromosome”] AmpC B-lactamaseE A4 Eo] R
HRACH12). Enterobacter &2 HAA FS5HE HAQgET
(nosocomial pathogens)® 24} Hxt2 1 Az}Ado] Jvl=1 3
TH(18). Enterobacterol €)% duzdde] £2351 <le gkl o]
2 - g3E, A9, A9 Qg A okl HHr)sY
Ak, Agg 7179 AAUE Y Tl BEAThQ).
Enterobacter 47% T4 AmpC WA 2.9 (AmpC resistance
determinants)®] Ztol@ SHAA AmpC U4 713 FH sk
AL vy Fasith E AFeAe Fu HYdA Bad
Enterobacter spp. 90X MEF AmpC Blactamased] A% 2
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A= AmpC B-lactamaseE A AJS= Enterobacter cloacae 5
T B E aerogenes 1| o5 WioFT 24t A9 24Y)
E-aH o)A 199813 6HRE] 1999 52 Alole]l EE]E o,
| w52 AEEQ WH(G) 52 Vitek GNI card (bioM
rieux Vitek Inc., Hazelwood, MO, USA)ll &l FAEAC} o]
TFE g HEL Table 19] AAMHAAD E coli ATCC
25922F # A YA F X Minimal inhibitory concentration; MIC)
Z4S % A2TFE, E coli BL21 (DE3) pLysS (Novagen,
Wisconsin, WI, USA) & expression host= A5 31 th

ol Chet 2 2MlsE AL

Amoxicillin 5 1152} B-lactam?] Al 3 HAGAF
T+ NCCLS(National Committee for Clinical Laboratory Standards
criteria)®} 712300 ek SRS AP o] g 5ho] ZH3HY
o}

PCR ZE 3 DNA M 24

PCR & 93} 570 AmpC-type (blay,,o) +AAE 2zt
Primer Calculator program (Williamstone Enterprises, Waltham,
MA, USA)S AHE-3HA] alignment3iA] consensus sequences
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Table 1. Profiles of six clinical isolates

1%
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MICs (mg/L) of B-lactams®

Strain Species Type of infection

AMX AUG LOT TAX TAZ AT FEP IMP MER FOX TIN
K9973 E. cloacae UTI >256 128 >256 32 256 256 4 025 025 256 256
K99230 E. cloacae Pneumonia >256 256 256 32 128 128 2 05 0.125 128 2356
K992004.1  E. cloacae Wound infection >256 256 >256 16 256 256 4 025 0.125 256 256
K995120.1 E. cloacae Wound infection >256 128 256 32 128 128 2 1 0.125 256 256
K9911729  E. aerogenes Pneumonia >256 >256 >256 32 64 128 1 0.5 025 >256 128
K9914325  E. cloacae UTI >256 128  >256 32 128 128 4 05 0125 128 64

2AMX, amoxicillin; AUG, amoxicillin-clavulanic acid; LOT, cephalothin; TAX, cefotaxime; TAZ, ceftazidime; ATM, aztreonam; FEP, cefepime;
IMP, imipenem; MER, meropenem; FOX, cefoxitin; TTN, cefotetan; UT], urine tract infection.

A&he] ksl RTh. HE primers Table 39 A2 67]o|t}.
=, blay,c T84 £EE A% primers AmpCF1, AmpCRI,
Al, A2, A3 E A40lc} DNA ZF 27 9 DNA sequencing
Lee &9 WS ©3icho, 10). DNA ASE4E DNASIS for
Windows (Hitachi Software Engineering America Ltd.,, San
Bruno, CA, USA)E ©l-83I3lth. €744 2 F2% opr=it
qE7 FAHE el ZAHE NCBI website (http:/www.ncbi.
nhm.nih.gov)ollA] 435St} Joseph Felsenstein (Department of
Genetics at the University of Washington)?] PHYLIP package®l|
21+ PRODIST (Protein Distance Matrix) % FITCH (Fitch-
Margoliash and Least-Squares Distance Methods) Z &1, 167}
ampC genes2] CLUSTAL W multiple sequence alignment(19)5
o]-g-5led Z5He #9138 A (phylogenetic tree)S ZAFSFITE. 1671
ampC gene- Table 201 AA| =St

Wizard genomic DNA purification kit (Promega, Madison,
WI, USA)E ]88l 853} genomic DNAZS nylon membrane
{Hybond-N; Amersham International, Buckinghamshire, England)

Table 2. Distribution of AmpC B-lactamases and the gene sequence
accession numbers used for phylogenetic studies

[-Lactamase Source (Accession number)

EcloQ908R E. cloacae Q908R (X08081), chromosomal
EcloMHNI1 E. cloacae MHNI1 (X08082), chromosomal
EcloCHE E. cloacae CHE (AJ278994), chromosomal
EcloGC1 E. cloacae GC1 (D44479), chromosomal
EcloGN747 E. cloacae GN747 (AB016611), chromosomal
EcloOUDhy  E. cloacae OUDhy (AJ278995), chromosomal
EcloP99 E. cloacae P99 (X07274), chromosomal

Earel E. aerogenes (AF211348), chromosomal

EcloK992004.1 E. cloacae K992004.1 (AF411144), chromosomal
EcloK995120.1 E. cloacae K995120.1 (AF411145), chromosomal
EcloK99230  E. cloacae K99230 (AF411146), chromosomal
EcloK9911729 E. cloacae K9911729 (AF411147), chromosomal
EcloK9973 E. cloacae K9973 (AF411148), chromosomal
EcloK9914325 E. cloacae K9914325 (AF411149), chromosomal
MIR-1 K. pneumoniae (M37839), plasmid-encoded

ACT-1 K. pneumoniae MCQ-95 (U58495), plasmid-encoded

o2 Ao primer AmpCF13#} AmpCR17+S] PCR AHE2
digoxigenin (Roche Applied Science, Mannheim, Germany)S ©]
23} labelingd}$3 ). Hybridization 68°Coll4] Roche Applied
Sciencer 2] digoxigenin kito| A Ak WY o2 S5k}
E

a2y wE 23S Fig 19] AAE A0k 1998
Al B2 QlolA] BEalE9 o™ cephalothin, cefoxitin, cefotetan,
cefamandole, ceftazidime, amoxicillin-clavulanic acid 3 aztreonam
o] W4e RAY E coli K983802.101 AU & plasmid]
PYMG-2(9)%2 PCR template® ©)-&3}5t}. o] ¥ primers C-
NdelF 2 N-XhoIBO]2ATH F primer=s BH-5-o Ndel(C-NdelF)
9 Xhol(N-XhoIB)2] recognition sequence® X382l TH(Table
3). B restriction enzymeZ-2 Roche Applied Science (Mannheim,
Germany)9] A& AME3}TE C-NdelF 2 N-XholB primere
structural gene (CMY-11) (9) o] o ERE] =51 original
gened] BE A F9= o8-9 cloning FANA AlA HAoH
PCR %32 DNA thermal cycler (Mod 2400; Perkin-Elmer
Cetus, Norwalk, CT, USA)E ©]-83t Lee 9 WIS A
A3lHtk st 1,179 bp A7) PCR AHE-2 agarose gel
electrophoresis= F3l 15T, Ndel/xhololl 28l digestion®
PCR AHE-2 NdeliXholZ AFE pET-30a(+) vector (Novagen,
Wisconsin, WI, USA)l ligation= AT} HAE A2F plasmidE
pMSG 12172 et thFig. 14). EA - 4] WEAZE AT
PCR ternplate= pMSG1217, primers UP-26b (Sphl 914 B9 &
) 2 Sp-HIS-Sacl(Table 3)& AHE-3l] 608 bp =712 PCR
S AR SpaliSaclel 2130 digestion® PCR AHE-S Sphl/
SaclZ AFZ pET-30a(+) vectord] ligation= k. A% 2T
plasmid pMSGI1219+ isopropyl-B-D-thiogalacto-pyranoside (IPTG,
0.5mM)E inductionA]AA BEo] HB CMY-112] AsA L
(signal peptide)°l] 2)3hA] BH]== &y - E0] WEo|thFig. 1C).

ampC gene cloningS $3+ PCR template= 6712 YAAEFZE
HE E2% chromosomal DNA, primers AmpCFl(FcoRl §14] 2
A5 ) AmpCRI(Sacl 914 F-1E Y, Table 3)S AME-3}<d
1,165 bp Z719] PCR AHE-& AU}, EcoRVSacloll 2131 digestion®

- 2| WEH M= % ampC FHXLQ| cloning
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Fig. 1. Construction of pMSG1217 (A), pMSGI1218 (B), pMSG1219 (C), and pMSG1220 (C). Construction procedure of each vector was

described in Materials and Methods.

PCR AFE-& EcoRUSacdZ AFE pHSG398 vector (TaKaRa, Otsa,
Shiga, Japan)ol} ligation¥| AT}, BAH ANZF plasmidS pMSG1218
(E. cloacae K9992004.12] 7395 pMSGI1218-1, E. cloacae
K995120.12] 79+ pMSGI218-2, E. cloacae K992309] ZA-$-+=
pPMSGI218-3, E. aerogenes K99117292] 7%= pMSG1218-4,
E. cloacae K99732) 73-9-= pMSG1218-5, E. cloacae K9914325
o] 7%= pMSGI218-6)Z B3I TKFig. 1B). &d - ¥4] 1
B pMSGI2199] A% A1837] $1% PCR template™
pMSGI1218, primers EK-AmpC-FSacl €14] 2918 3-/) 2
AmpC-HindIll (Table 3y& AR&-3k 1,137 bp Z7]9] PCR 4H&
S 2At} SacVHindlIo] 23] digestion® PCR AHE-L Sacl/
HindlZ AZ pMSG1219 vector®l] ligation= At} FAE A=
3t plasmidE pMSG1220 (E. cloacae K9992004.19] #A-$=
pMSG1220-1, E. cloacae K995120.12] 749-= pMSG1220-2, E.

cloacae K992309] 73-9= pMSG1220-3, E. aerogenes K9911729
o] A9 pMSGI2204, E. cloacae K99732] 7-$-E pMSG1220-
5, E. cloacae K99143259] 735+ pMSG1220-6)°.2 HHsIITH
(Fig. 1C). Ligation mixture™ transformationS- %3} E. coli BL21
(DE3) pLysS (Novagen) competent cell*] =QA1ZIT}. Transformant
= ampicillin (50 mg/L), kanamycin (50 mg/L)o] T3] JE
Luria-Bertani (Difco Laboratories) agar platesoll 4] selection™ ST}
¥3l= pMSGI12202> Wizard Plus Minipreps DNA Purification
System (Promega)E ©1-8-3t] E-2SIH T insert (blay,,. 3
ZhHe} B restriction enzymes ©]8-3 A& FIlA 13}
Aot BE blay,,c FTAAE automatic sequencer (Mod. 373A;
Applied Biosystems, Weiterstadt, Germany)S ©]-83}4] direct
sequencing®}FSITH(7).
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Table 3. Nucleotide sequence of the oligonucleotides used for amplification, vector construction, and ampC gene cloning

mer Sequence” Nucl.e.omze Amplification size
Prim position (bp)
AmpCF1*  5“TCGGAATTCCGGAGGATTACTGATGATGA-3' 1
~ 16 CF! and AmpCR1
AmpCRI*  5“TTAGTCGACAATGTTTTACTGTAGCGCCTCG-3' 11gs 1165 (AmpCELand AmpCRI)
Al? 5.CTATAAGTAAAACCTTCACCGG-3’ 264
A2 S-TATGCCGCCTCAACGCGTG-3' 1134 ST(AlandA2)
A3 5 TGCGCTTTTATCAAAACTGGCA-3' 468
Ag® 5-GCCACGTAGCTGCCAAACC-3' 1053 oo(A3andAd)
C-NdelF 5-GTAGACCATATGCAACAACGACAATCCATCCTGTGG-3' 1,329
: 179 (C-N d N-XholB
N-XholB 5 GAATGTCTCGAGCTCTTTCTTTCAACCGGCCAAC-3' 151 LI79(C-Neelland N-XholB)
Up-26b S.CTATCATGCCATACCCGCAAAG-3' 1,766
Sp-His-Sacl 5-GGCCGCTGAGCT Catgatgatpatgatgatgatgatpatgatg 1159 608 (Up-26b and Sp-His-Sacl)
P GATGCTGGCATCCACCAC-3' :
EK-AmpC-F 5 “CATAGCGGCGAGCTCCATAT CgacgacgacgacaagACGCCA 1227
GTGTCAGAAAAAC-3' : 1,137 (EK-AmpC-F and AmpC-HindIIl)
AmpC-Hindlll 5-GCTAATGCGAAGCTTTTACTGTAGCGCCTC-3' 2,364

*Primers are consensus sequences of the bla genes of MIR-1 (M37839), ACT-1 (U58495), and three AmpCs of E. cloacae (X07274, X08081, and

X08082).

*Primers AmpCF1, Al, A3, C-NdelF, Up-26b, and EK-AmpC-F are identical to the leading strand; primers AmpC1, A2, A4, N-XhoIB, Sp-His-
Sacl, and AmpC-HindIlI are identical to the lagging strand. AmpCF1, AmpCR1, C-NdelF, N-XhoIB, Sp-His-Sacl, EK-AmpC-F, and AmpC-Hin-
dIII primers contains a tail (bold) with the EcoRI, Sall, Ndel, Xhol, Sacl, Sacl, and HindIll recognition sequences, respectively. Primer AmpCF1
contains a mismatched base (underlined) to generate a consensus E. coli ribosome binding site (A is replaced with G). Sp-His-Sacl and EK-AmpC-
F primers contain a His,-Tag (small letters) and enterokinase recognition sequences (bold and small letters), respectively.

“Numbers correspond to the position of the first 5' base of each oligonucleotide according to the numbering of the nucleotide sequences of M37839
tblayr 1) for AmpCFl, AmpCRI1, Al, A2, A3, and A4; that of each constructed vector for C-NdelF, N-XholB, U26b, Sp-His-Sacl, EK-AmpC-F,

and AmpC-HindIII.

Isoelectric focusing(IEF) £4

IEF= Ready Gel Precast IEF Polyacrlyamide Gel(Bio-Rad,
Hercules, CA, USAYS- 0] 83l Lee 52 HFHU DL E G35
A} Gel2 0.5 mM nitrocefin (Merck, Whitehouse Station, NJ,
USA)OZ active stainingFFCE. Nitrocefin> AmpC B-lactamase
o] 7|AZE AREH ST

% o DH

67l Enterobacter M7 F2| EM

670 YATFE cefoxitin, cefotetan, cephalothin, amoxicillin,
amoxicillin-clavulanic acid, ceftazidime 1¥]3 aztreonamo®l =2
MA3S R GH(Table 1). Chromosomal B-lactamasesE A§ A3 8=
Enterobacter spp.| A1 broad-spectrum penicillins %'  broad-
spectrum cephalospoins®l] thdlk Aol Al&H oz Yehda
Th(14). A ZAdol]l tigh e 67l QST AmpC B-
lactamaseZ AAJ S-S 2ju)gltt RE YAdFol A chromosomal
DNA2] E49x]oll th3h primer pairsoll 2]3F PCR AHE-2 1165
bp(primer AmpCF1, AmpCR1), 871 bp (primer Al, A2) 181
586 bp (primer A3, A4)°|H EF o} oA z=7)9} 2UchFig.
2). 7 T WA EEFS ABet] A8l 2 wEd A
FHAEE PCRES B3l 5-Z-H fragmentE direct sequencingd}
o] B3ttt DNA sequencing®] 2438 EUiE & of, 67)] 9
daFe NEF Blactamase FHAE 2k 310]A4] GenBank

nucleotide sequence database®l] %5 BZFHAUT E  cloacae
K9992004.12] 749 AF411144, E. cloacae K995120.12] 7%
= AF411145, E cloacae K992309] 73-$% AF411146, E.
aerogenes K99117292] 749+ AF411147, E. cloacae K99732]
795 AF411148, E. cloacae K99143258) 739-F AF4111499]
St 24 oppxgt M IS BAIS Ao QSM, E cloacae
K9992004.1 & E. cloacae X995120.19) B—lactamase*‘& E. cloacae
MHN1(4)9] chromosomal B—lactamasegl— EY3493 E cloacae
K99230, E. aerogenes K9911729, E. cloacae K9973 81 E
cloacae K9914325¢] PB-lactamase= E. cloacae MHNI1(4)2]
chromosomal B-lactamase®} ohu]x=Ait Mg AHFAo] 24z} 98.5,
98.5, 98.2, 982%= =7 JERAT} Digoxigenin®. = labeling®
1,165-bp PCR 2F=ol] 2]3} Southern hybridization 2% Z3}, 6
70 Q2] chromosomal DNA H-9jofl Z}zke] pPCR AHE-0]
A AkAE vlAR). olst AAERY ol dETIE A

A&} B-lactamase chromosomal AmpC B-lactamase & &

= AU

ampC REX MY B

pPMSG12208- sequencing®t 23}, cephamycin-resistant B-lactamase
£ ¢53el= 671 ampC ‘%;‘(jx}-(blaEcloK%ZO(M.l’ blagoko9s120.1°
blaEC\\)K99230‘ blaEaIeK‘)")H']l()’ blaECloK‘)‘)‘B’ blaEClOK99\4325)—“:_‘: E‘l‘:_ 1165
nucleotides® FAFH R LW oluli=ibe] 3817191 wiAE-S
encoding8lH . 84 opr|xAl AEL 223 A class C B
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Fig. 2. Banding patterns of PCR products of bla,,, . in six clinical isolates. Lane 1 (A and B) and lane 14 (B), 50 ladder or 100 ladder, DNA
marker fragments (size in bp are indicated on the edge of the gel. A, PCR products (1,165 bp) of bla,,, - with primer pair of AmpCF1 and
AmpCR1. B, PCR products (871 bp) of bla, . with primer pair of Al and A2, PCR products (586 bp) of bla,,, with primer pair of A3 and A4.

Jactamase®ro] EXAH o7 zhy 9l FARY 27| SXXK
(serine-isoleucine-serine-lysine}(6) A1 Eol UNMTE blag, ko0
cloacae

<7 =
blagyokeosinons  Plagoksszio ada blagekponme=  E.

MHNI19] chromosomal ampC AR blag, ) W5 & A
4& Jebithdzt 999, 997, 9.6 1213 99.6% A7 <G
identity). blag ooy 2 blagyoounst E. cloacae Q908RE]
chromosomal ampC 38 Hblag,qus)? -7 E BE3E e}
Wik @2k 997, 99.7% F71ME identity). o1H F& JF4HL

57 =
blagokosooe 1 Plipaogoesizn 1> Plpqexsaro adx blap,ekoori7e™=

blag o =T E, blagaos B Dlgaggosiuns™ blaEcloQ%SRil?_E}
wAHEE AT o ampC FHA AHe R YHE AmpC B-
lactamaseZte] otmli=it MBS Wlwd A, 678 AmpC B-
lactamase= E. cloacae MHN12] AmpC®} 717 & 454 (98.1
~100%)& el o ThS- 02 MIR-1(8)(86.6~87.1%), ACT-
1(3)(87.4~87.7%), E. aerogenes®) AmpC(15)(74.8~75.1%)S} AL
Atk AF7A B3l F chromosomal class C B-lactamases
3670 ©JtK1). Chromosomal class C B-lactamase (cephamycinase)&
A= #F9 E71= cephamycin®l] WA w57t AT
o kg rhsAde]l EolRg oAmdth AsH f-ABA
(phylogenetic tree)S 413 A3}, 16719 class C B-lactamase=
370¢] subclassZ T-H-= ATHFig. 3). =, 1a (EcloMNHI, EcloK
992004.1, EcloK995120.1, EcloK99230 %! EareK9911729), 1b
(EcloGC1, EcloP99, EcloCHE, EcloQ908R, EcloK9973 %
EcloK9914325) 1#]3 1c (EcloOUDhy, Earel, EcloGN747,
MIR-1 2 ACT-1)°]3lth ol# A+ plasmid 4 MIR-1 2
ACT-1¢] chromosomedll EANEH= blag, gy d< chromosomal
ampC FAAZRE FAlstAS-S 2vjshy ole T Bil(18)
o) % FF= Ut

23 - 2| HE ¥ ransformants2| 54
g - Bu) WE(pMSG1219)° ampC 32T AU E pMSG
12202 E. coli E. coli BL21 (DE3) pLysS T<°ll transformation

A7 Foll 1 fFRAE Bd 2 EHEYE 7S, vansformant
(f K9973 2 of K9914325; uf K99230 L tf K9911729; uf
K992004.1 2 trf K995120.1)2] amoxicillin®] thd MICE
clavulanic acid®ll 314 2257 ITHTable 4). ©)= A& A
9l class C-lactamase”} 2= S5430]th4). 67} transformant 5
%709 transformant (rf K9973 = trf K9914325; trf K99230 2
uf K9911729; tf K992004.1 2 of K995120.1)= E-E B-lactams
of )3k MIC 3ko] M= HIS3FATH(Table 4). of K992004.1 2
trf K995120.12] RE B-lactams®] th$k MIC Zo) 713 Zke
B uf K973 E uf K99143259] 2E B-lactams®l] T MIC
o] 7b FSITHTable 4). of K9973 2 uf K99143259]
cefoxitin 3} cefotetan®] W3+ MICZES of K992004.1 E uf
K995120.19] 7Bt guff WAl 168l E3kOm uf K99230 2
trf K99117299] cefoxitin 2 cefotetan®l] ™3+ MICZL-S

K992004.1 Z uf K995120.12] 7451} 48] Htrh. ol&fdh A
AL oA cefoxitin H cefotetans Bo] ARESIHA
blagyoksgaopa. R blagoxoosi00 li"‘?‘a blag o000 R Pllgyexosii
‘_ET X]ﬂ-g %%E "EL‘ blaEcIoK99ZOO4I ‘;; blaEcloK‘)‘)SlZ()l‘gbrE1

blag oo 2 blaggoons® N3Hin vivo evolution) =A<

K9914325

EcloGC1

ACT-1
e 4
EclaGN747

L Earel
Eclo;C)UDhy

o]
ary
S
-

Fig. 3. Phylogram of 16 ampC B-lactamase genes. The branch length
value represents relative phylogenetic distance. Abbreviations for
taxon labels, accession numbers, gene locations (plasmid or
chromosome), and organism names are given in Table 2.
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Table 4. Profiles of transformants (trf) of six clinical isolates and host [E. coli BL21 (DE3) pLysS] for transformation

MICs (mg/L) of B-lactams®

Species Strain

AUG LOT TAX TAZ ATM FEP IMP MER FOX TIN
uf K9973 E. coli 128 128 >256 8 16 4 0.125 0.25 <0.06 8 4
trf K99230 E. coli 128 128 >256 32 16 8 0.25 0.5 <0.06 16 8
trf K992004.1 E. coli 16 16 32 1 0.5 0.5 0.125 0.25 <0.06 1
trf K995120.1 E. coli 16 16 32 1 0.5 0.5 0.125 0.25 <0.06 1
trf K9911729 E. coli 128 128 >256 32 32 16 0.25 0.5 <0.06 16 16
trf K9914325 E. coli 64 64 >256 16 16 4 0.25 0.25 <0.06 8 4
pLysS E. coli 1 1 2 <0.06 0.125 <0.06 0.06 0.25 <0.06 <0.06 <0.06

*AMX, amoxicillin; AUG, amoxicillin-clavulanic acid; LOT, cephalothin; TAX, cefotaxime; TAZ, ceftazidime; ATM, aztreonam; FEP, cefepime;

IMP, imipenem; MER, meropenem; FOX, cefoxitin; TTN, cefotetan.
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ABSTRACT : Characterization of Noble AmpC-Type B-Lactamases Among Clinical Isolates Using New
Expression/Secretion Vector
Ha Il Jung, Kwang Hoon Sung, Jung Hun Lee, Seon Ju Jang, and Sang Hee Lee* (Depart-
ment of Biological Science, Myongji University, Yongin, Kyunggido 449-728, Korea)

To determine evolution and genotype of new chromosomal AmpC [-lactamases among clinical isolates of
Enterobacter species, we performed antibiotic susceptibility testing, pl determination, sequencing, and phy-
logenetic analysis using developed expression/secretion vector. Six isolates have shown to produce AmpC B-
lactarnases. Six genes of AmpC B-lactamases that are responsible for the resistance to cephamycins (cefoxitin
and cefotetan), amoxicillin, cephalothin, and amoxicillin-clavulanic acid were cloned and characterized in
pMSG12119. Insert fragment containing the ampC genes was sequenced and found to have an open reading
frame coding for 381-amino-acid B-lactamase. The nucleotide sequence of four ampC genes (bl ko000 1>
blag , 0051201 PlOgoko0030» @Nd blag,, . xo011720) shared considerable homology with that of chromosomal ampC
gene (blagypmn) of E. cloacae MHNI1 (more than 99.6% identity). The sequences of two ampC genes
(blag,,gogrs AN blagoxgg14305) showed close similarity to the chromosomal ampC gene (blag,,,o0sz) Of E. clo-
acae 908R (99.7% identity). The results from phylogenetic analysis suggested that six ampC genes could be
originated from blag vy OF blag,,qonsr- MIC patterns and exact pl values of six transformants indicated that
the developed expression/secretion vector (pMSG1219) was suitable for the characterization of foreign genes in
E. coli strain.



