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[ Abstract] Objective To explore the mutations of the genomic ampD from the clinical isolates producing
ampC B-lactamases. Methods  Forty-one bacilli produced ampC B-lactamases were isolated from the
nosocomial infection. The genomic DNA was extracted, genomic ampD was amplified using PCR, ligated into
pMD19-T vector, and sequenced. Mutation sites were analyzed.  Results Of the 41 clinical isolates, 36
were identified to contain the genomic ampD sequences, and their sequences were successfully measured. The
results of the mutation analysis showed that the average mutation rates of Enterobacter cloacae, Klebsiella

pneumonia s Acinetobacter baumannii and Pseudomonsa aeruginosa were 64.45% , 100.00% , 97.00% , and

95. 00% , respectively. Conclusions A large proportion of the clinical isolates producing ampC -

lactamases contained genomic ampD which is highly mutated.

[Key words] ampC BR-lactamases; genomic ampD;

AR T B- NI R BT AE R Iz A o
2B M AF R O T BN BE G B (extended-
spectrum B-lactamases, ESBLs) fll ampC B-P4 [t i%
it ({1 Fi ampC ) 55 7K A il 6 B- N Bt S Hi 2k R
TEER A o TS B4 T X B- N I i 28 e 1 245 4 7
Az 2t

ampC B JE—38 BN . H oy T45H A Ak

bV TR 2R SR RE 42 T H (054119509)

LCorresponding author E-mail:hubertzhao@ 163. com

mutations; PCR

WA E KRBT "o ampC {1 A2 % ampC i
PEFEIEH (ampC.ampR.ampD Fl ampG) filF #5811 8k
FER A 58 A8 AT 80 ampC i 1) 3 P 53 18 KT &
A AR R B H L %% A R AE AR ampD, (H
ampD % Az 5878 8 BT A8 0 58 28 1 0L 1 v R 58 A R
e, ASCHTSE 1 I R W7 ampC [ A% 7 ampD 5



338

BRI ESERD 2009 4E 5 [,36(3)

B

SSIGEHBE 2006 45 1 H & 2007 4£ 12 H (8], 4k
B8 A R I I R VI A8 B = B s e e e JE 3 RE AR
gy B R IR R R X MR . BT A R &
VETEKGE [ A4 Yty IR 2% w)) %€ 28, 98 1 =k
TRV T ) G 50 A0 Sk A VG T = IR O i
Frgim ™ ampC [ B 40 T8 41 Bk H b B9 4 T
18 Mk, B ASAFE 11 B, SRR SR 8 Bk il
RTETEATH 4 B

FEIRA 2405 A A3 R & O Sigma
N A e, X-Gal JIPTGLPCR § 88K %) & . pMD19-
T # Ak B Takara 24 5], PCR 7= ¥ 4l 1k 157 & 16
B R ZE 54 7,100 bp DNA ladder H1/ 37 25 41
ffl DH5« W4 B FIRRA Y ARARAH

WEFER DNARE 2 M Sigma 20 6 77 il
BT WA

ampD EF £ F 58 PCR ¥ 38 A4 & Fh 240 1
ampD K& P i s £/ 5F X AZ H BR P 91 53T ampD 5 A
PCR ¥ 345197 th B4 TAYRHLA A G . iR
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Fig 1 amplification of ampD by PCR

A: The results of electrophoresis from K. pneumonia ampD
amplication by PCR. It had many strips. The arrow showed the stip
of ampD, about 560 bp. B: The results of electrophoresis from K.
pneumonia ampD amplication, after cutting off the 560 bp strips.,
ligated into pMD19-T vector. The result showed the strips abou 560
bp from # 13 and # 14 strains, but # 12 and # 44 strais had not
ampD. M:The DNA ladder.

®1 PCREMEREER ampD B4 R4

Tab 1 Results of the cloning of genomic ampD by PCR

Bacteria Numbérs of Positive numbers Positive

strains of ampD rate( %)
Enterobacter cloacae 18 18 100. 0
Klebsiella pneumonia 4 2 50.0
Acinetobacter baumannii 11 1 100. 0
Pseudomonsa aeruginosa 8 5 62.5
Total 41 36 87.8
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®2 BABAE ampD REXRFF 50%HI RIEAL A (564 bp)

Tab 2 The mutaion size of ampD from Enterobacter cloacae (mutaion rate >50%)

Mutation  Standard The number of the strains Mutation
size order 2 3 9 10 11 39 40 59 61 72 96 98 101 N5 N31 rate( %)
30 C C T C C T A T T — T C C T — T 61.5
31 G A G G G T G G C — G A G T — T 46. 2
45 G G C G G C T T T G C G G C — C 57.1
60 C C T T (C T C C C T T C T T C T 53.3
102 C C T C C T T T T C T C C T A T 60. 0
116 G G A G G A A A A G A G G A G A 53.3
135 T T C T T C C C C T C T T C T C 53.3
159 T T G A T G G G G A G T A G T G 73.3
183 C C T T C T T T T T T ( T T C 73.3
186 C C T C C T T T T T C T C C C 53.3

211 G C C C C C C C C C C C C C C C 100

212 C G G G G G G G G G G G G G G G 100

213 G C C C C C C C C C C C C C C C 100

214 C G G G G G G G G G G G G G G G 100

222 C G T G G T T T T G T G G T G T 100

223 G C C C C C C C C C C C C C C C 100

228 T T T C T C C C C C T T C C T C 60. 0
234 C C T C C T T T T C T C C T C T 53.3
246 C C T C C T T T T C T C C T C T 53.3
279 A A C A T C C C C A C A A C G C 66.7
290 T T C C C C C C C C C T C C T C 80. 0
309 G G C G G C C C C G C G G C G C 53.3
318 G G A G G A A A A G A G G A T A 60. 0
327 T T C T T C C C C T C T T C C C 60. 0
336 C T C C C T T T T C C T C T A T 60. 0
342 A A G A A G G G G A G A A G G G 60. 0
345 T T C T T C C C C T C T T C T C 53.3
357 A A C A A C C C C A C A A C A C 53.3
363 C C T C C T T T C T C C T C T 53.3
372 T T C T T C C C C C T T C C C 60. 0
382 G G T G G T T T T G T G G T G T 53.3
384 G G A G G A A A A G A G G A G A 53.3
387 A A G A A G G G G A G A A G G G 60. 0
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391 G G C C G C C C C C C G C C C C 80. 0
393 G G A G G A A A A G A G G A A A 60.0
394 A A C A A C C C C A C A A C G C 60. 0
396 A A G A A G G G G A G A A G T G 60.0
399 G G A G G A A A A G A G G A A A 60. 0
401 T T C T T C C C C T C T T C T C 53.3
402 T T G T T G G G G T G T T G T G 53.3
408 A A G G A G G G G G G A G G G G 80. 0
411 G G C G G C C C C G C G G C T C 60.0
413 A A G A A G G G G A G A A G A G 53.3
414 A A T A A C C C C A T A A C C C 60. 0
418 T T C T T C C C C T C T T C T C 53.3
420 A A T A A T T T T T T A A T G T 60. 0
426 G G A G G A A A A G A G G A C A 53.3
428 G G A T G T T T T T T G T T G T 73.3
432 T T C T T C C C C T C T T C G C 60. 0
435 C C G C C G G G G C G C C ; A G 60.0
441 T T C T T C C C c — C T T ) A ( 64.3
444 A A C A A C C C c — C A A C C C 64.3
456 A A C G A C C C c — C A G C C C 78.6
468 C C T C C T T T T — T C C T A T 64.3
477 C C G C C G G G G G C C G A G 64.3
480 A A G A A G G G G — G A A G G G 64.3
492 C C T C C T T T T — T C C T T T 64.3
504 G G A C G C A A A A G G C G C 64.3
514 T T C T T C C C c — C T T C G C 64.3
524 A A C A A G G G G — G A A G G G 64.3
534 T T C T T C C C c — C T T C T C 57.1
538 A A G A A G G G G — G A A G C G 64.3

x3 HMERHTE ampD REEXRFZT T 50%H

R

I

(570 bp)

Tab 3 The mutaion size of ampD from Acinetobacter

baumannii (mutaion rate >50%)

Mutation Standard The number of the strains Mutation
size order 107 108 109 119 124 rate(%)
58 G A A A G A 80
95 C G G G G G 100
177 G A A A A A 100
276 G A A A G A 80
321 C T T T T T 100
334 A G G G G G 100
384 T C C C C C 100
385 T C C C C C 100
387 A G G G A G 80
393 T C C C C C 100
399 C A A A A A 100
405 A G G G G G 100
408 T C C C C C 100
409 G A A A A A 100
410 A G G G G G 100
411 A C C C C C 100
414 G A A A A A 100
420 T C C C C C 100
423 C T T T T T 100
426 T A A A A A 100
430 A G G G A G 100
438 C T T T T T 100
446 C T T T T T 100

F4 HRBEMEE ampD REXFTF S0%H
R LA (567 bp)
Tab 4 The mutaion size of ampD from Pseudomonsa

aeruginosa (mutaion rate >>50%)

Mutation Standard The number of the strains Mutation
size order 78 82 105 121 N2 rate( %)
102 T C C C C C 100
144 T C C C C C 100
443 G C C C C C 100
489 G A A A 80

RS MATEAEE ampD REEXFTF 50%H
AL (564 bp)
Tab 5 The mutaion size of ampD from Klebsiella

pneumonia (mutaion rate >>50% )

Mutation Standard The number of the strains  Mutation
size order 13 14 rate( %)
553 G A A 100

Gt 25 RAoR A TR A ) 1R AS T3] R ik 2
] s ampD K& 5 4 4211 B2 7 91 25 5 3K JL T $ROR 3|
FRIF B EEIR B, Qe 85T ampD B 58 48 37 1 73 BT 42
TR 4 K Z 8 T 19 ampD 3E 35 5 & A
A5, il 46 5T B A B (564 bp) B M 5 AE R
100. 00 % . A S FFH (570 bp) K L5 5 1 B
FFH (567 bp) A8 3 A 97. 00 % F1 95. 00 %, B 14
AT T8 (564 bp) 58 8 Ky 64, 4500, B ik
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Tab 6 Analysis of mutation rate ampD

Bacteria Length of ampD fragment(bp) Numbers of mutation spots Average mutation rate( %) *
Enterobacter cloacae 564 62 64.50(46. 20 = 100. 00)
Klebsiella pneumonia 564 1 100. 00(—)

Acinetobacter baumannii 570 23 97. 00(80. 00 = 100. 00)
Pseudomonsa aeruginosa 567 4 95. 00(80,00 = 100. 00)

* The numbers in the brackets showed the highest and lowest mution rates.
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5 B B FF B8 (567 bp) [ 28 48 3R Ry 80 %6 ~100%
BH 74 I #T B (564 bp) 2845 3 46. 2% ~100% , [A]
Fft 2 587 1] ampD B3 4R 1] DL A% B 55 5 58 A8 1 o2 5, {7
FEAR G AR WAL R LB EOAE - HL A AL A R

F AT ARG U0 B 19 165 PR 43 5 A AR R M TR AR A LG
ampD R RAFEAR 2 A8 B9 07 45 . 48R H P s 4y
&0 RAE BN A R B g i R R 1 A L A
RAABRFHT AR R, A EAFH
ampD BH8 7 F A 75 2% B, = 5 1 A R4 B
ANZ ) RS A A A BE T3 ampC Y FF
S et X T e S A A A
E I EARBE . FEARER . RATC S50
H T ampD [ 5 58 A48 {7 45 {H 2 3K 28 B 58 A8 A 4
Hh AR HE GBI IR A
BRI AR R T ampD 28 A8 5 307 Wi 1Y) B o B R S [
T BRGS0 TAEREYE BB

& % x #

[ 1] K% ampC B- PN I JHe it - 0% e 10 0 1 Il 9 B PR AR LT 1. | st
E % 3RAF 2 M.2000,21(3):116 - 122,

[2] RTR.ETH. MBS TEMFEHE R B E
A F 4 M,2001,22(2):57 - 60.

[3] &R L. ampC 3-ABE RS R L) ], &+ %405 B 5 4
&,2003,26(6) :390 — 392,

[ 4] Wiedemann B,Dietz H, Pfeifle D. Induction of p-lactamase in
Enterobacter cloacae[]]. Clin Infect Dis,1998,27(Suppl 1) :
S42 - 47,

[ 5] Lindberg F, Lindquist S, Normark S. Genetic basis of
induction and overproduction of chromosomal class | beta-
lactamase in nonfastidious gram-negative bacilli [ ] ]. Rev

Infect Dis,1988,10(4) 782 — 785. (THEE 357TR)





