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Study on the molecular mechanism of the dissemination of a novel CTX-M-like extended spectrum
beta-lactamase mediated by complex transposons ISEcplB and IS903"
Liao Weijiao', Jiang Jiehua® , Xu Yunjian' ,Li Ning'
(1. Department of Clinical Laboratory ;2. Department of Blood Transfusion,The First Af filiated Hospital of
Guangzhou Medical College ,Guangdong 510120, China)
Abstract: Objective To investigate the genetic enviroment and the mechanism of dissemination of the novel CTX-M-type ex-
tended spectrum beta-lactamases(ESBLs) in klebsiella pneumoniae 49 (Kp49). Methods Kirby-Bauer susceptibility method was
performed to analyze the drug resistance of Kp49. The genes of CTX-M-G1,TEM,SHV,DHA,ACT,IMP-1, VIM-1, whole length
of blacrxmixe gene, insertion sequence ISEcplB, IS903 and integron | were amplified by multiple PCR. The whole length of
blacrx mike gene in the down stream of ISEcplB was amplified by PCR and sequenced. Results (1) Kp49 was only susceptible to
imipenem, but was resistant to the other 21 antibiotics. (2) TEM,SHV,CTX-M-G1,DHA and integron | were found in Kp49. (3)
A novel 876 bp blacrxmik. gene was found and confirmed to differ from blacrxmis by 1 nucleotide (GenBank accession number:
EF446126). (4)blacrx mike

35 and-10 promoter sequences that may drive the expression of blacrx vk gene at a high level. Conclusion

was flanked upstream by an ISEcplB element and downstream by an 1S903. The ISEcplB might provid-
The high level resistance
of Kp49 to antibiotics is due to the production of complex transposons: insertion sequence ISEcplB and IS903 mediate the dissemi-
nation of the novel CTX-M-like ESBLs and drive the expression of it at a high level.
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903F AGCGGTAAATCGTGGAGTGA 1S903 nJAg 56
903B ACYTTACTGGTRCTGCACAT
903C CTACGGCACCACCAATGATA
513F TGGAAGAGGGCGAAGACGAT ORF513 Ay 52
513B CGAATGCTCTGAGTCATCAT
513C TGCACTCTCTTTGTCACCAT
26F AGCGGTAAATCGTGGAGTGA 1S26 Ay 52

26B ACYTTACTGGTRCTGCACAT

FLIE 5193 B: R L5190 e Wr R B 514,

2 % R
2.1 i REE AR Kpd9 M 25 4854E  Kpd9 X Bk I 1% 55 #
SME 21 FhHUREFIII M 25 . X E R T AR Lk AL e Lk fl A g

ST Sk AL me vk | Sk FROR B LSk AL g L Sk AL B BRI b
BB AR B S AV TS S T 2 5 v i 2k R L T L 4H R BE 4 A
K 0 f Sk A A | K F6LUR R A4 T 25 1



E AR I E ¥ 4% 2011 42 7 A% 32 %% 10 1 Int ] Lab Med.July 2011, Vol. 32,No. 10 e 1029 -

2.2 )i PCR R # i Kpd9 W4k #5 4 TEM,SHV,CTX-
M-G1.DHA-1 3- P4 i % il 2 [ T2 % & 4 AT 41 TSEcpl B
% 18903 3L,

2.3 4HAFH ISEcpl B PCR 7= ¥ iy Ik 45 T 1,

br 1 2 3 4
2 000

1 000

750 — |
500

250

1:DNA Marker; 2 B P X} B8 ;3. Kpd9 5 5§ 3k K 40 ISEcplB PCR
LR ST
A1 ISEcplB PCR =4 B ik &5 R

2.4 i AFH] 1S903 fi PCR 7= 4 H Pk 45 51

bp 1 2 3 4
2 000

W 2,

1 000

250

1:DNA Marker; 2 Bt} B 3.4 . Kp49,
B 2 1S903 PCR F=HI Ry ik & R

2.5 Kp49 [ ISEcpl B.CTX-M-like & 18903 JLHH F5 %%
IR B #E GenBank % Bfi . % fili %5 2 : EF446127, H iy
bla(‘,‘[‘X—M—likoL_j bla("[‘X—M—M *H e, E 825 bP ﬂﬁ 1 /l\&ﬁﬁiﬁlﬁl ’
FEAEEERAE G 275 A dy I 2= R B A & 78
GenBank & [l 5 0 : EF446126,
3 i e

1990 4F . i LR By CTX-M-1 B ESBLs J2& 76 £ [ 19 1 %
K35 4 A AR B0 L 2 1 Ffons Sk 6 115 K i 35 1 5 S R A3
i ESBLs, #A ) CTX-M B EF A Wit X B, 245 CF 50
ZMF g CTX-M B! ESBLs, fi {15 TEM,SHV f§ #f ¢ K
KB 5 7 R e T AT A 0 1 P I M e R R, 2 LT
BE KBRS E R MK, K EEY gt Esr 2 4k
B W A3 A TN M X L CTX-M-3, CTX-M-9, CTX-M-14,
CTX-T-17.CTX-M-18 .CTX-M-24 £ £ W, , % B 35 45 5 1 ik
o [ P9 A1 1 B 5% i 3 P SE A HE N CTX-M %! ESBLs 1] fig /&
J7 N b DX AR Hb X% 3 A e R WL ESBLs 2R —

A ST 1A 48 5 TR AN B Kpd9 X W il 15w BUR% X 3k Al
WE N | S 7t b B | Sk TR UR R K% Sk 76000 TAF 21 Fh b o R X 24
S 2 R AT I IS AR 0 ) Sk A Nl | Sk 7 b N | S F6LUR R 1) TS
21 3 X I R MR YT AR K B XE. £ # PCR HAR X
Kpd9 #4771 BP9 Tk e i 0 45 . & 31 Kp49 [l B 4% 4 CTX-M-
G1.TEM.SHV.DHA % - i hF. CTX-M # ESBLs HA
ESBLs ) — #7468 7K A Sk 761 18 2 L B30 B-9 BE e 2B 0 1A
FI o) B 0 UG, CTX-M % ESBLs X % 3% 3k 1 14 2 /K i
T T IR L T KA 5 8 R R MTE R L TEM A1 SHY AL iy

FE YR AE LR KH 4 CTX-M #! ESBLs (Bf T CTX-M-6,
CTX-M-15 #1 CTX-M-19 &} % 3k 1 1 5 /K fift 77 &5 + 3% 4 fib
WE o ] Sk 760 th E 7K f 07 1 55 2 £ 8 CTX-M & ESBLs X 5 F
TEM,SHV # ESBLs i f5 i Z —, B4k, CTX-M # ESBLs
T 22 L X Sk 6 DG A R B I K SR I TN Sk A VS TR s
Bl I 26 (W0 e K ma L 26 B K mi) B K M@ 3% M. B T Kp49 7™~
TEM.SHV {15 F . #ond Sk 3 b 0 55 B2 i 25 . DHA-1 K % 3k
FVET X 5 H i 25 R TATT .

HTT B 1A Tk i Al 09 1% 4 55 22 3K i AL TS AS R AR W14, W] g
R FURL B T R A T Sl S VR 2 R SR .
FORLE i A T R Gl R G T AR T 2 B DR o 3
WE) FHITREMMIRAC A REWRE. G5 THA 1~2
AN YRS B T R S i 2 R A kL 2 R
EERiI R R CTIN

ABEFERT Kpd9 A J 1t 25 36 B 1% 55 10 82 4% oo 1 647 T 0
2 LK I 3 A S ISEcp1BL1S903 2 [ KB4 1. xf [ 8%
& FAAE G| PCR W) #E 4700 )% . & 3L 1 200 bp Jy BOA B ik
M 25 B 1 dh fr HETH 51 800 bp J5 B A dh fr B PRI SL 0k
WRGYH aadA2 W, 1 REEFNFT dhfr M aadA2
M2 N LR, BX PCR &R B R, 845 TWIEL CTX-
M-like B[4, 76 Kp49 i iy AR A K,

ISEcpl1B I J5 45 R 48 7, 36 A ¥ 71 i% # CTX-M & ES-
BLs, i F CTX-M-G1 734 1%y DNA Jr B R . A A7 35 W8 o iy
B OIAn 5 51 W BEAT §RE, M) 45 R B8 & K 876 bp, &
blacrxw AH L . 7E 825 bp A FH 1 DM H R AR, S8 1 4> 2 5
FRANIE] 265 275 437 eh i 2 R AR 48 2 Bk ik (GenBank % fili 5
EF446126) . 3 13 ¢ 51 4347 & B« blacrs v 19 _E 7 4 ISEcplB
KB AETC PR, T R4 A 51 19903 Y 4 57 15 91 20 i 52 4 % 1
T (GenBank # [ifi 5 : EF446127) ,

i AJF 51 ISEcpl B(K-FF 1 655 bp) iy ISEcpl fiiE ik . &
3 AN AL AR 35 T oAb 9 IS o, FL 5 e Y R LR Y A 5
IS1380 ¥ ) F ik R 25% (M [R)IE H: . ISEcplB A 45 B 48 &
HEWr 5 ISEcpl B &% FEEGAH LA 1 A2 BERR QL79R B8 11 2 i
mpA FER A 2 ARG M E I 18 bp S 1m) 5 &2 751 (4 A5
BLD o e o7 Tl BE A8 U5 52 1] B 52 7 47 O A A e AR TR 1 R A N
BRAEH . TEF 2 R BERR AL 5% % 16 b & 39 “DDE” £ 5t [6] #: 77
#E T ISEcplB ¥ JEf rp ™ . 47 SCHRHGE , 78 CTX-M B i fil 32
R IA i AT ) ISEcplB 5 18903, 2 5 Tiif 24 5 5 ) 3 8, 14 1)
JROBLI R AT . U ) 4R 7 3k 48 5 D 1 e B 1T B HR A
J7 5 5 TS

t EF446127 JE 548 Hi AT 41 . ;= CTX-M # ESBLs T g o4
B B W T IE S8 A T 4% JE B A 98 AT 31 ISEcpl B 4 5 [X.
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