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Study on molecule characteristics of a novel CMY-type AmpC B-Lactamase from Citrobacter freundii
Zhang Xiaokun' , Xu Yunjian® ,Liao Weijiao® , Zhang Dongmei® , Zhang Limei*®
(Department o f Clinical Laboratory ,Liwan Hospital of Guangzhou Medical College, Guangzhou,510120)

Abstract: Objective To investigate the antibiotic phenotype and moleculelogy characteristics of novel CMY-type AmpC B-Lac-
tamase from Citrobacter freundii,in order to triturate homologue enzyme inhibitors. Methods Slip diffusion method and three-phase
hydrolyses test were used to analyze antibiotic phenotype of novel CMY-type AmpC f-Lactamase from Citrobacter freundii that was
detached from clinic, The DNA and plasmid of CMY-type AmpCpg-Lactamase from Citrobacter freundii Strain was amplified by
PCR.sequence analysis,Plasmid Conjugation tests, construction recombinant expression vector and AmpC induce tests. Results
Two strains were resistant to penicillins, cephalosporin, quinolone, aminoglycoside, and susceptible to nitrofuran.carbapenem, The
results of three-dimension test showed, AmpCp-Lactamase from DNA Strain and recombinant strain could hydrolyz cefoxitin, The 1
146bp DNA fragment of CMY-type AmpC B-Lactamase encoding gene sequence shared 97 % amino acid identity with CMY-type
AmpC B-Lactamase that already registered in GenBank. Plasmid Conjugation tests showed bla CMY located in plasmid and plasmid

could conjugate. Conclusion

The CMY-type AmpC B-Lactamase is a novel CMY-type AmpC cephalosporinase. It is resistant to

penicillins, cephalosporin, quinolone,and it's drug resistance can be transmissed,
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moleculelogy characteristics;

CMY type

1 #E5HE

L1 RMRRIE K BEI K4 8 i Pk ™ CMY 2 AmpC R 1Y)
B 35 M R AT T (452 30.31) 5 E. coli ATCC 25922 E. co-
li DH5a. E. coli HB101Rifr H13 ik % & pBV220 Jy 52 B %5 {4
17 pGEM-T # /&I H Promega 23],

1.2 F#KH  VITEK-2 GNP il kWl B 4= ¥ g Bk 2
n) s TADNA % #1304 B Promega 2y ) ; [ ¥ A YT EcoR |
M BamH T Taq B8 B B0 ) & 0k 48 IO &l 3 K%
FHEYA A,

1.3 EEs1P¥it Ll GeneBank | CMY-2 i AmpC Jff 5
R ¥ 5 BBl 5 - AM779748) 3 S B MR, I iH& M 45149 .
WESI AT WET W 4 315 A BRI A D) R EcoR T Al BamH
TR 5 fh 3R A A Rl A L. CMY-F.5'-CCG
GGA TCC ATG ATG AAA AAA TCG TTA TGC TGC-3' (1
bp) ; CMY-B.5-CCG GAA TTC TTA TTG CAG CTT TTC
AAG AAT GCG-3'(1 146 bp),
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SCHRL6 M4 18, IR A B AR K AP T /N T4 T 18 mm, Jy Af
BEr7 AmpC B . 259U IR L E. coli ATCC 25922 Jy Jii #
DRE . ] VITEK-2 GNP 2 815 I i W ik 2% 55 3l % B2 AT 14 1
MIC, 2553 % 2 I CLSI dr ™ . p-Py B i Al 352 B0 A #h1
BB 1 ~2 N R M E 100 mL F Amp i LB .
37 CHHEREKMTE 24 h, 4 °C.8 000 r/min, & 0> 10 min, &
LA 8 em, WCHEH T VKV T R RS A R S R AT AR
4 °C,21 000 r/min, &0 10 min, B.02E42 8 em, W b g .
B B- P ok e B O . — 70 “CARAEA . =AM K i il
0.5 ZRHAN E. coli ATCC 15922 H K . i 16 T M-H 3 Hz . I
LAVE T (30 pg) 48, BEACH #14% 5 mm 4b [ AR P01 4 A~ 1R
HMTE 1 mm K 20 mm 48, & 48 I AR 1A A 3R UK 40
L. 35 CH IR, WA S5
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A AR AN B . DNA B2 i OB . A4 B A DNA
FBURL AR #E4T PCR 9738, PCR S W 4541 hy - T AE 4 95 °C
3 min, 95 °C 35 5,53 °C 355,72 °C 50 s. dAFIF 35 W &5
72 CFIEAR 10 min,
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Jo A TORETE X AR AR W 2% W) BEAT X 0 L I 4 R AE
GeneBank [ #1725 1 Fb X .
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E. coli DHS5 o, %43 2 & %% LB AR .37 CHEF: 16 h, PRikH
P AT PCR 7 8 o 3% WCBH 2 1 9% 19 B KL, 28 WU 1) 48 8 5 o 4%
AT

1.4.5  JFURLHEAIRT  H5 W 0k 2% 35 M A5 R AT 1 4 O Ak 44 1A
A3 Z 1A B E. coli HB101Rifr 78 2 mL LB i {& 55 35 3
37 °C,180 r/min #EFHHEFE 6 h, LA 1: 10 ol #EF T 0.5 mL
LB i35 57 38,37 CHR % 5% 2 h, HLRTE SZ R i A & 14
I3 9 A FIAE T (100 png/mL) FISKHLPE T (64 pg/ml) Y M-
H PR .37 CHEFR 16 h, BRHpATE K %00 LhFI 2 6 & A4 i
KLEEH% 4 VITEK-2 RS EHAGWERT AR BR AW .
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2.4 M DNA iR 584 FRAM PCR Y IHLZEE PR E
KL% G 1 4 BUR B BUS RO T AR 1 5 DNA L JBURL #E4T PCR
gL AR R 1 146 bp £ W B, GER] CMY JERE A7 T 2%

57 30 A A R T R ) TR e (0 L O T AR JBORY 18] AT e B
WL 1,

14 L2 000 DNA 23 Fhric:2~3 K 30.31 S #k & DNA [ PCR
FEH)4~5 M 30.31 B E AR BB DNA [ PCR 7 4):6~7 J 30,31 &
P4 1 fik DNA [y PCR 7249 .

1 PCR 7= 45 B8 ik B

2.5 pGEM-T/CMY .pBV220/CMY T 41 i ki i A4 2 F1 ¥ 5]
M :pGEM-T/CMY H 4] 5 ki 4 EcoR [ f1l BamH [ F§ Y] J5
AR A By R /N9 1 146 bp F1 3 000 bp, pBV220/CMY %
EcoR I #1 BamH T B9 )5 343 0 K B R/N21 0 1 146 bp 1
3 666 bp,uEM PCR =¥ € & ¥ 5 A pGEM-T F1 pBV220
ik,

KA BR T 510 43 1 45 R 7R 5 30,31 S R bk CMY 3 [/ ¥
SUARTE , H AP Bk /by 1 146bp, #2R ] Primer Walk-
ing W . e BRW e 25 2R ) I 1 9 AT 52 % 90 o iRt T — 51
RS T IR ¥ 45 R PR . B IFIF S 4 Clustal W2 [5] 5 44
48, 5 GenBank | % 5% CMY-2,22.24,28,29.30.31 &
97% M 5. M A CMY 3 W B, GenBank F % fifi 5.
EU274302,

2.6 JFREAIKE 30,3145 3% 57 M M Bk R AT B 1Y JBRL L HR
B CMY S, AT ok, 4t 363k 75% . WA 2,
ey ] 2 3 4 5
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HAR e B I N Sk T4 3 25, 5 ESBLs A [R) 1 /2 4 3k 85
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1o BAYE BT B 2 55 MM R TR FF T RGBT VD R I B AR R AR
T o B P B e AR L R ARAFAE ampC BRI, AT 8 R K
LA R BB e bt 4 R B S 7 4 AmpC |, 7] 43 i
SR R O A R A

B 20 2 80 4EA K 1 R 43 85 th BRI A 3 19 AmpC i LA
KB BURL A F 8 AmpC i 75t 525 Hh b Rl 2% 4R il (an
MIR,ACT.DHA.CMY.FOX,MOX # i ki AmpC i %5) .2
AEHIE 30 ZF . REZE R A S0 AmpC o J5 T 4
& AmpC [ , 38 3 7% ) 7 B A F FUE AT 978 ek 5 R
Pzl 55807, 7= AmpC BFAY AR 0 5 8 R K LM R
28 KRR RS R0 PN T M 28 | T 0 R0 I 2, LG e T Bk A 1
[F] B 485 7 S B 2 VR R IR R S G 2 ik L 1 AR
Z M2 . AR R I 43 A7 AT BORL A 5 19 AmpC 43 O
KW F IR AT B 1Y ampC L WA CMY-2.4.5.6.7 [iff; %
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FUV At th T gRAD AmpC B i 245 TR a) EAS W 1 s 40
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ABFGE I A B AR IR TE 52 30,31 B 06 B Bk 2 55 Hh M %
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HA 97 Y [RNE Pk AR AE R R P A & AR T £ A 2R AR S —F
FA) CMY LA, GeneBank & fili 5 o EU274302, AHF5E
LI CMY B AmpC il 9% 57 Hb ) 165 2 AT T 5 B: X 240 DNA g
MR B 1l CMY BRI H @ pBV220/CMY T 4 K8 2
AT — 2 CMY B AmpC Jiff (4 3% 3K F0 46 Ak L S B 6 i 410 <)
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