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Background: Among Enterobacter spp. isolates from clinical specimens in Korea, the incidence of
resistance to expanded-spectrum cephalosporins is becoming an ever-increasing problem. This
study was designed to determine the prevalence of expanded-spectrum cephalosporins-resistant
Enterobacter spp. isolates from patients in a tertiary care hospital in Busan, Korea, and to

characterize the mechanism of resistance.

Materials and Methods: Nonduplicated clinical isolates of Enterobacter spp. were collected during
the period of 1999-2000 in Kosin Medical Center, Busan, Korea. Antimicrobial susceptibilities were
tested by disk diffusion method. Cefotaxime-resistant or intermediate isolates were examined for
extended-spectrum B-lactamase (ESBL)-production by double disk synergy (DDS) test. Minimal
inhibitory concentrations were determined by agar dilution method. For detection of blar, and blag.,
genes, polymerase chain reactions (PCRs) were performed, and the DNA sequences of bla,, and
blas.,, genes were determined by using dideoxy-chain termination method.

Results: From 1999 to 2000, a total of 306 Enterobacter spp. strains were isolated from patients in
Kosin Medical Center. Forty one percents of Enterobacter spp. isolates were susceptible to
cefotaxime. Among 90 isolates resistant or intermediate to cefotaxime, 26 isolates (29%) showed
positive results in double disk synergy test. Among DDS-positive- isolates, 22 isolates contained
both of bla;,, and blas, genes, while one isolate only contained bla;,, gene and two isolates
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only contained blag, gene. Among 64 DDS-negative isolates, 47 isolates contained bla, genes,
and 12 isolates also contained blag,, genes. Nucleotide sequence analysis of PCR products from 10
DDS-positive and 6 DDS-negative isolates, which contained both of bla;,, and blas,, genes, revealed
that bla.u.., and blag,... genes were the dominant types of 8-lactamase gene.

Conclusion: Expanded-spectrum cephalosporins-resistant Enterobacter spp. were wide spread in
Kosin Medical Center, Busan, Korea. Some of the resistant isolates acquired resistance by
production of ESBLs, and blag,,.., gene was the most frequent ESBL gene in cefotaxime-resistant

Enterobacter spp.
(Korean J Clin Microbiol 2002;5:97-104)
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Enterobacterol] 2] g 7+¢d 52 Staphylococcus aureus,
Escherichia coli 5 =8 WA ] Bla|A] ¥l EE vhX]
A H oz o 9153 SA S Hol=], o] Al 9
gt @ Fo) AMYES g FAA AT HlEA 28] &
S [3], AAE HAA A AEE E. colivk S. aureus7t
AA Ao AAdadd FE2 30-55%] EZsHA] v
Enterobacter= &-&o] 100%0l] & 3Ft}4].
Oxyimino-cephalosporin& AmpC f-lactamase©l] ]3] A]
bR E ) S AR R o] fleBR, AR
4 AmpC B-lactamaseS A 4] 5} &= Enterobacter?] 7+ =
A 5dd de] AHEE I ATH5]. 2y & A e o g
AmpC f-lactamase 2] ¥} A AJ[6] =& plasmidel] n 7] =
+ extended-spectrum S-lactamase (ESBL) A3 A3 [7,8]°1 2
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= B3a7b AATHS]. =gk Tk oA = 1996 o] £ 3
d %ol TEM-24= 2§ A] 3}+= Enterobacter aerogenesol] 2]
S il Fbared o] RS tha Skot10].
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AFoA = F4He] g e e A A AN E2lE
Enterobacter2 t) 4 © 2 A 34| cephalosporinel] ©j &k
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1. Enterobacter?| £2| & =3

1999 1 ¢4 20001 12 2 7k w4l o] 2.9 Fx}9

A H-2]9 Enterobacter® thAo 2 3l t).
= B2 dAstol A g atdd s gl
Slar, AEZ <l W [1] 2 Vitek GNI card (bioMerieux
Vitek Inc, Hazelwood, MO., USA)E Al-&3lo] A 57 310
o S U3 A whE FElE F e AT tidell A Al
9] 3k T}

2. gaM Z=4 AI™

"] =r 2] National Committee for Clinical Laboratory
Standards (NCCLS) 7] =[14]e] wpe}bq tjA~=3 by o
Z Attt gt A Y] A= 2+ ampicillin, ampicillin-
sulbactam, cephalothin, cefoxitin, cefotetan, cefotaxime,
ceftazidime, imipenem, amikacin, gentamicin, tobramycin,
ciprofloxacin 2 trimethoprim-sulfamethoxazole t] ~=
(BBL, Cockeysville, MI., USA)E Al &3}t 2
E. coli ATCC 259229 7+/3 & B Al ol Al @ttt

3. FA2YM=E=(minimal inhibitory concen-
tration, MIC) &3

Cefotaximed]| %t =2 YA o5& o=
NCCLS @38 (15102 Aldatach A d A=
+= amoxicillin (53}, A &), amoxicillin-clavulanic acid (&
A3, ¢F4b), cephalothin, cefamandole, cefoxitin (Merck Sharp
& Dohme), cefotetan, cefotaxime (3F=, 4] <), ceftazidime
(3tm], 3}4)), aztreonam (%o}, ¢+ Ah), cefepime 2
imipenem (29, A &)& A&ttt F = & 95t
E. coli ATCC 259225 FA| ol Al @314

4. Double disk synergy Al

Cefotaxime©l| S7HA &2 WA #F
Jarlier 5[16]9] W o= Al A&t} =, <=
S o FH o2 23 &, TSBe % F3lo] McFarland
nephelometer No. 052 Bt=5 G0} Ald FHH S
W% 0 2 Mueller-Hinton g+l o] w27 HEe &, %

2] F <ol & amoxicillin-clavulanic acid (20/10 g, BBL),
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1 FY o & 30 pg2] cefotaxime, ceftazidime 2 aztreonam
Y3 (0] BBLE 3%t ¢ FH g 39 71
28] 282 1.5 emzt = A S Aol HEE uA
=35C 271 1A u g & AHE A==,
T Y23 Alolo| A S E ] ot dA e gAY
o FaE W P4 o2 B AT

5. 824222 (polymerase chain re-
£ 0|28 ESBL REX HE

Cefotaxime©l| S7HUAl &2 WAQ 35 gz
Al @3t Lee F[17]19] i ol whebA] blag, f3 2 4
% & primer= T1 (5 -AGA GTA TGA GTA TTC AAC
ATT-3" )3} T2 (5 -ATC TCA GCG ATC TGT CTA T-3'),
blaSHV &2+ HZo]& S1 (5 -GGG TTA TTC TTA
TTT GTC GCT-3" )3} S2 (5 -TAG CGT TGC CAG TGC
TCG-3' )& AH&3tAth Fd x5 faiAl = blag., 2
blagy., FAAE 213l & E. colig 22t Ag-3k ). A
AT B o A TS TSBo| 4 Fshed 37C & sk 2l
g atdct vk 1 mLE FH keI A 53 13,000 ¢
2 st A A HEaL, AAbe S/ 500 4L
o FFAIZT o] & 10237 # F, 13,000 g= Y33}
L, AR NS FHotod A DNA 5 0= A3
DNA FZ9 5 uL, primer Z} 1 #L, deoxynucleotide
triphosphates (ANTP) 2.5 mM (1 #L), Taq DNA polymerase
25U (1 pL), 10X buffer 5 gl 2 ZF4 31 uLE &35}
50 pL2] premixE THE2Qt}. ©] S Gene Amp PCR System
9600 (Perkin-Elmer Centus Corp., Norwalk, CT., USA)C. =
94 o A1 5% 3t predenaturation & 94C 2 20% 3t
denaturation, 52°C & 20% 3} annealing, 72 C & 45%3t
extensiond}+= 30 cycle?] A TS S A|7|L T2CE
737t postdenaturationd} 1 oF. &, blag,, A2 A& S 9
3+ PCRoJ| 4] = annealing =2 56C & 3t} SZALE
10 uLE 2% agarose gel (Promega, Madison, WI., USA)9]|
4023t 2714 F8toA A blag, F+82 &S 913 PCR
of| Al = 856 bp, blag, FZ A & PCRe| Al & 947 bpe)
bandZ 7}7} 29184t} (Fig. 1).

6. ESBL fXX}lQ Iy &AM

blay, 2 blag, 7 2k2] PCR AHE9] A7 E & &4
st Al F1 82 etk o, blagy A A71A
o EAo & A Zo] 122k SI-1 (5 -CTT CTT TAC TCG
CCT TTA TC-3" )3} SJ-2 (5 -GTC TTA TCG GCG ATA
AAC CA-3") primerel] 9] 3+ PCR AH&-& 712 A}-8-319]
t}. & ZAFE S DNA extraction kit (Quiagene, Hiden,
Germany)Z agarose gelo| 4] #2] &, Sequenase Version
2.0 DNA sequencing kit (U.S. Biochemicals, Cleveland,

OH., USA)E o] &3} o] A dideoxy-mediated chain

termination}[18]2. 2 7| E &
A S 9 s A] oFHbako 5]

1. E. cloacae®| Stidl 24 A

A& 717 = = 30639] Enterobacter7} <1 A7 A of] A
2 ). o] & #F =5+ ampicillin?} cephalothine]
WA ol e, imipenemo] & 25 ZHFA o AT,
Cefotaxime¥} ceftazidimeol| & Z+Z} 41%), cefoxitin®}
cefotetant= Z+2+ 13% 2} 39%7} 754 ©] 1T}, Amikacin,

Hd &2 4 84%,

i

gentamicin 2 tobramycino] tf 3+ 7t
52% 2 49%0°] ] t} (Table 1).

2. ESBL MdwF M4

Cefotaxime©l] =7t 2-& W] A 21 Enterobacter cloacae 62
9} E. aerogenes 28F= o 2 Al 3sl3 o, o] =
E. cloacae 165 (26%)<} E. aerogenes 105+ (36%)7} double
disk synergy 9FA] o] 1t}

3. MIC

A& FF 90F R 5 & amoxicillin (>256 pg/mL),
amoxicillin-clavulanic acid (=64 pg/mL), cephalothin (=64
pg/mL), cefamandole (>32 pg/mL) 2 cefoxitin (=32 ¢
g/mL)ol] WA o]%l 2™, imipenem (<4 pg/mL)ol| &= 7+
4] 0] @1 t}. Cefotetanol| = 6F (7%)7} 744 (<16 pg/mL)
o]l o™, cefepimedl| & 56F (62%)7} 754 (<8 u
g/mL)e] .

4. blawew u blasuy FHX HEZ 2t PCR

Cefotaxime©] WA = A
blawy 2 blagy F+A2F &S $13 PCRES A3 315
blaTEM -2 2} 7 &8 PCR| A= 70F (78%), blag,,
A2} AZE 4 PCRAA = 37F (41%)7F Fguk-eS BA
t}. Double disk synergy A3 Q1 i 265 5 235+ blagyy,
FAA FAol on 24F = blagy FAA B o) ATt
267 5 225 & blag, @ blag,y 304 ZF& 2t e
W, 1FE blag, A4 23 E blagy F-AAHS 2t )
ATt 150 A = blagdt blagy A2 =571 A& 5=
& 3ktt. Double disk synergy 249 T 645 = 4755
blaTEM fr A& 2Ea /ISl em, o] 5 12F% blag,
A% A 2Ea AT (Table 2).

5. blawen u blasny FEXL| HIIMYE 2N

Double disk synergy %4 o] A blag,, 2 blag, 4=}
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Table 1. Antimicrobial susceptibilities of 306 isolates of Enterobacter spp. from clinical specimens during the period of 1999 to 2000

Antimicrobial agents % Susceptible

Antimicrobial agents % Susceptible

Ampicillin 0
Ampicillin-sulbactam 18
Cephalothin 0
Cefotaxime 41
Ceftazidime 41
Cefoxitin 13
Cefotetan 39

Imipenem 100
Amikacin 84
Gentamicin 52
Tobramycin 49
TMP-SMZ 49
Ciprofloxacin 76

Abbreviations: TMP-SMZ, trimethoprim-sulfamethoxazole.

Table 2. Profiles of Enterobacter spp. isolates with decreased susceptibility to cefotaxime isolated from clinical specimens (no.

isolates)
Species Double disk synergy Genotype
bla.ey and blag, (13)
Positive (16) bla gy ()
blag,, 2
E. cloacae (62)
bla,s, and blag,, 9)
Negative (46) blaey (26)
None of bla,, and blag,, (11)
bla,, and bla 9
Positive (10) o o ©
None of bla,, and blag,, €))
E. aerogenes (28) bla;s, and blag,, ()]
Negative (18) bla gy 8)
None of bla, and blag,, (6)

REE Zta

FZ zt3u9 = E. cloacae 7—.~9Jr E. aerogenes 35

double disk synergy SAJ o] WA F FHAx} REE ztq
= 679 WA F12 A7IAE & %“ st ¥ =
A3 ATH. blayy 38 A} 25 blagy,, 3 29, blag, 4
A} 2 5= blag,y. .S TF (Table 2). blagy. = bla,., ] B8l
/\1 encoded}= ofn| =4te] Wsl= glolony, A71A4<E 18
H (c—t), 228W (c—t) 2 396 (g—t)l| A silent point
mutationS 238 = 211t} (Fig. 2). blagy.,, = blaSHV-1
of HlelA 6l A 5 Wol7t ATt ofr] =4k 921
(cta—caa)2] ¥ o] = leucineS- glutamine, 700¥ (ggc—age)

Job ¥0 wa,

2 glycine< serine, 7039 (gagaaag)2 glutamic acid&
alanine 2. 2 W3 A 7| &= Aol o, olu] =X 234 |
402 2 786 ] WHol = sﬂent point mutation©] $} T}
(Table 3, Fig. 3).
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F YA 19991d-20003 o] £2] ¥ Enterobacter

9] cefotaxime®} ceftazidimeo] o 3+ Z+5-Ad & 7+
2 1997\d-1998\d[1919] 42% 2 45% %} A sFA . 18]
1} double disk synergy %A el #F2o H &L 18
(19/107)91 A 29% (26/90)2. 2 & A &HA F7HE FF<

Hglow], o] ESBL A7 52| gits vtdete 2
2 AZtE o

2 Ao g4 905 F 355+= TEMY SHV {1 A&
E Aol XY 31 9l +=Hl, ©] Z double disk synergy &4
Q1 135=9]] th 3k cefotetane] MICE= E5F >256 ug/mL=E 1l
g wrate], gt 2259 ol gk MICE 1-256
pg/mLEZ Fth & o 2 Yght} (Table 2). ©ol A Aol
ESBLS Al 8= A% d A4 AmpC f-lactamase®] Al
A 2kol] whelA] double disk synergy Al & 9] A3}l A ¥
ot &tH20]. =, G AA AmpC S-lactamaseo] A Al &F
o] & o & Yol cefotetan®] MIC7} 256 ug/mL o] &}
o] T F o A] &= clavulanic acide]] ©] 3t ESBL &4 <A &
27} @ = o] A] double disk synergy k4 AE B AR
Wk A H A AmpC B-lactamase®] A Al #Fo] o}

N
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Table 3. Point mutations in the open reading frame of blag,,..,, gene compared to known sequences

Codon for amino acid (deduced amino acid)

blag,y
92 234 700 703 786

blag,y., CTA (L) GCA (A) CTA (L) GGC (G) GAG (E) ACC (T)
blagyy.i. CAA (Q) GCG (A) CTG (L) GGC (G) GAG (E) ACG (T)
blagyy., CTA (L) GCG (A) CTA (L) AGC (S) GAG (E) ACC (T)
blagy.» CAA (Q) GCG (A) CTG (L) AGC (S) GAG (E) ACG (T)
blagy.s CTA (L) GCG (A) CTG (L) AGC (S) AAG (K) ACG (T)
blagy..» CAA (Q) GCG (A) CTG (L) AGC (S) AAG (K) ACG (T)

Abbreviations: A, alanine; E, glutamic acid; G, glycine; K, lysine; L, leucine; Q, glutamine; S, serine; T, threonine.

A 1 2 3 4 5 6

= 856 bp

B) 1 2 3 4 5 6

=) 947 bp

Fig. 1. Detection of amplified products of bla;, genes (A) and blag,, genes (B) after 2% agarose gel electrophoresis. Lanes: 1,
DNA molecular weight marker (@ X174 DNA/Hae [l Markers, Promega); 2, Positive control, TEM-1-producing E. coli (A) or
SHV-1-producing E. coli (B); 3, Negative control, E. coli ATCC 25922; 4-6, Clinical isolates of Enterobacter spp.

cefotetan2] MIC7} >256 pg/mLQl TFo| A& o] E37}
2}# ¥l o] A double disk synergy S A5 HQl HAo=w

FEEAT. & AT E 71 S F5tke] double
disk synergy %A i+ 1072} 24 75 657 =57} ESBL

§1 SHV-12 - 2E AY L a2 S0+ AAoh

SHV-12%= Nuesch-Inderbinen S[21]l] &JajA] A2~
oA E2]¥ K. pneumoniae®} E. colio] A & &A=
ESBLo| 1], SHV-2a @ SHV-50] 4 G-#l¥ Aolt}. o] &
A~ oxyimino-cephalosporin®} aztreonamo]] t] 3+ 1 =1
3 F-o] gth22]. SHV-2a¢} A U o A] 2] = = K.
pneumoniae’} A dl+= ESBL 5 7}F4 &3 Ao & Hy
= o™ [22], thwH[23], o] B 2] [24], T F[25]ll A &= RIWH
stAl FEl = ATk ghrh. 2 A9 A= SHV-12 73
Z}7} Enterobacteroll M = &AtE] 31 ) &8 HolFH, o]
of thal thu] A ntHo] Q3 Ao Z AYZHE Y E}
Double disk synergy %4 o™ A TEM (KU0001441) 32
SHV (KU9911905, KU9915473) &7 =} &}1}ol 4k ok ol

T 39 TEMZ SHV § 32 5o &4 #FF
(KU9913093) 157} 1= A ovt 1 /38 S 2QlskA]
ottt ol Al e W71 dsiA e F7H o=

o #3te] 2% W3k o o]t}

o] o] Ao A Zuof| A E2] ¥ & Enterobacter 39
£ 39 9] cephalosporindl] A<l FF7} @ow, &
o] 3+ AmpC f-lactamase ¥} 24 A] €] o] ESBLQ] SHV-
1294 A Al Fo A7 AL S F9E F ATt of

E WA gt A E 918 AAAA tiFe] Ha
F Ao w AZtHAT

2 o

W <l A o) A Lﬂ-ﬂﬂb Enterobactere]
H cephalosporin]] T WA & S7he ddH o= A7)
@ gAeltt & dTAE ke 9442 @ ey
8hz}o] <) 4k7 A o] A} E2]F EnterobacterS t) 4} o 2

_!

OL
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61

V F A H P E T L
121

R V G Y I E L D L N S
181

E E R F P MM S T
241

R VD A G Q E Q
301

V E Y S P V T E K H
361

C S A A I T M S
421

G G P K E L T A F
481

D R WE P E L NE A I P
541

P A A M A T T L
601

S Q Q Q L I D W M E A
661

S A L P A G W F I
721

R G 1 I A A L G P
781

ATGAGTATTCAACATTTTCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCT
M S I Q H F R VvV A L 1 p F F A A F C L P
GTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCA
vV K VvV K D A E D Q L G A
CGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCC
G K 1 L E S F R P
GAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGTGCGGTATTATCC
F K v L L C G A V L S
CGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTG
L G R R 1 H Y S Q N D L
GTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTA
L T D G M T VvV R E L
TGCAGTGCTGCCATAACCATGAGTGATAACACTGCTGCCAACTTACTTCTGACAACGATC
D N T A A N L L L T T I
GGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTT
L H N M G D H V T R L
GATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATG
N D E R D T T M
CCTGCAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCT
R K L L T G E L L T L A
TCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGC
D K V A G P L L R
TCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCT
A D K S G A G E R G S
CGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTAC
D G K P S R 1 v VvV 1 Y
ACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAG
T T G S Q A T M D E R N R Q I A E

Fig. 2. Partial nucleotide sequence of the blay,,., gene of E. cloacae KU99002. The deduced amino acid sequence is designated

in the single-letter code below the nucleotide sequence. The silent mutated nucleotides compared to blag,.,, gene are indicated

by bold faced letters.
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FHAMMH O R HAYAv=E =73 351 ). Double
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A 1} AFY 7|7 2 & 30632] Enterobacter 7| A
AAANA =R, o]E TFF9 41%7} cefotaxime
o] 7+ o] At} Cefotaximed] F3F 32 WAl #F
90F F 26 (29%)7} double disk synergy F4d ol =,

o] F 227 & blaw, @} blag, Fd 2} 55 2t3 9l
15% blag, 3%}, 25+ blag,y %@X}?}—% zk
ot 150 A = blag, ) blag,y 324 25 %
$XT}h. Double disk synergy <9 o
blay, A28 2ta AR em, o] & 125 % blagy F3
A= A 23 9191 Th. Double disk synergy 4] o] WH A
blagy 2 blag,, A2 E5Z 2t19+= 105 2 double
disk synergy 54 ©] A F F-3A BFE ZnslE 65
o A A AV E S B4 st 8 S g9l
=, blagy FAAF 255 blam,.. % 2-H, blagy %14t
R 55 blagy., %t
nAl o] g Yol A £ = = Enterobacter =
= $] cephalosporinel] A4 w71 &34, o] =
A H-= ESBLO A osfiA WS 53,
A E = blagy..7F S¢S el d 5 Al

‘I =
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1 ATGCGTTATATTCGCCTGTGTATTATCTCCCTGTTAGCCACCCTGCCGCTGGCGGTACAC
M R Y I R L Cc I I S L L A T L P L A V H
61 GCCAGCCCGCAGCCGCTTGAGCAAATTAAACAAAGCGAAAGCCAGCTGTCGGGCCGCGTA
A'S P Q P L E Q I K Q S E S Q L S G R V
121 GGCATGATAGAAATGGATCTGGCCAGCGGCCGCACGCTGACCGCCTGGCGCGCCGATGAA
G M1 E M DULAS G R T L T A W R A D E
181 CGCTTTCCCATGATGAGCACCTTTAAAGTAGTGCTCTGCGGCGCAGTGCTGGCGCGGGTG
R F P M M S T F K V V L C G A V L A R V
241 GATGCCGGTGACGAACAGCTGGAGCGAAAGATCCACTATCGCCAGCAGGATCTGGTGGAC
D A G D E Q L E R K I H Y R Q Q DL V D
301 TACTCGCCGGTCAGCGAAAAACACCTTGCCGACGGCATGACGGTCGGCGAACTCTGCGCC
Y S P VS E K H L A D G M T V G E L C A
361 GCCGCCATTACCATGAGCGATAACAGCGCCGCCAATCTGCTGCTGGCCACCGTCGGCGGC
A A 1 T M S DN S A A N L L L A T V G G
421 CCCGCAGGATTGACTGCCTTTTTGCGCCAGATCGGCGACAACGTCACCCGCCTTGACCGC
P A G L T A F L R Q I G D N V T R L D R
481 TGGGAAACGGAACTGAATGAGGCGCTTCCCGGCGACGCCCGCGACACCACTACCCCGGCC
W E T E L N E A L P G D A R D T T T P A
541 AGCATGGCCGCGACCCTGCGCAAGCTGCTGACCAGCCAGCGTCTGAGCGCCCGTTCGCAA
S M A A T L R K L L T S Q R L S A R S Q
601 CGGCAGCTGCTGCAGTGGATGGTGGACGATCGGGTCGCCGGACCGTTGATCCGCTCCGTG
R Q L L Q WMV D DU R V A G P L I R S V
661 CTGCCGGCGGGCTGGTTTATCGCCGATAAGACCGGAGCTAGCAAGCGGGGTGCGCGCGGG
L P A G W T FTI A DK T G A S K R G A R G
721 ATTGTCGCCCTGCTTGGCCCGAATAACAAAGCAGAGCGCATTGTGGTGATTTATCTGCGG
I V AL L G P N N K A E R I V V I Y L R
781 GATACGCCGGCGAGCATGGCCGAGCGAAATCAGCAAATCGCCGGGATC
D T P A S M A E R N Q Q 1 A G 1

Fig. 3. Partial nucleotide sequence of the blagy.,, gene of E. cloacae KU99002. The deduced amino acid sequence is designated
in the single-letter code below the nucleotide sequence. The silent mutated nucleotides and substituted amino acids compared to
blag,,., gene are indicated by bold faced letters.
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