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Establishment of detecting method of NDM-1 gene by
the Helicase-dependent isothermal DNA amplification
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Abstract: In this paper,a new method, which based on Helicase-dependent isothermal DNA amplification
(HDA) to detect NDM-1 ( metallo-beta-lactamase 1 gene) of sample was established. A highly specific set of
primers was synthesized to target the NDM-1 and amplificating temperature , amplificating time were optimized
so as to establish Helicase-dependent isothermal DNA amplification method. Specific and sensitivity were
tested which were compared with PCR method. The results shows that the sensitivity of HDA was 10 fg/ul of
vector DNA which was higher than the result of PCR method. Detecting NDM-1 with HDA is specific and
sensitive as well as PCR method and has lower instrumental requirement.

Key words: Super bactiria; metallo-beta-lactamase 1 gene; detection; Helicase-dependent isothermal

DNA amplification

58 PCR, %95 PCR ¥ fl LAMP 45100 53
PCR FISZHF 945 PCR K 7 845 e Sk, R
B = IR (T 2L A% 5 0t i PCR A, Al
H AT i 24 35 PR ) 5 00 7R 36 T AR R s LAMP AR 2 & R WL fE g 1 B

il

1 5]

« G IH - B R T AR, th H R LR E R AR RGN BOR——HDA (e fE R A R 548 ) TS



53 4

B % IET HDA ROHZLANETEZG SR NDM-1 R ik 2 153

A DL TFA 20T, 78 DAHAG I 52 4, A HR B4
WREEEE R 5, R A2 ) KA DN 52 75 Bk
ELIRTER , Pl X R 45 3 bR 35 B N DR B K
ELR R, BT A2

i JRE T 5 R LR 15 (HDA ) 4G I 2 AR B i
IARHET FIROF G . HDA J2&— R+ fif fié i
(EE PCR ()56 PR S 3 i, e JR 32 R
KIAFFBE UveD fift € it 1) it J5E D) BE /£ 4T DNA AL
UENE () R EE , P45 & DNA RA R0 A LI EE, 76
fE IS 1F T e IR o BER Y st f B i
THAT L SR fTHE ARk SR e Al
PCR £ AN LAMP HOR BEH, HRTE R3] 78
PP K o % B E N T — 2 SR
(ARG, {EL 0 A D R FH HDA 3k G 00035 5 400 1
it 24 2 PH A R 3

AL AD86S TR Bk NDM-1 JE[R (5 5%
HM853678. 1) A A A5 I #E 3 A, 35 14 S5 M 5
Yy, FE N7 PLHR I NDM-1 (%) HDA A& 7 12,
0B T TR B AN B S S AR I = R

A 4 AR
2 HE5HE®

2.1 HWE
AHFFE T NDM-1 JFoRE DNA F L B B
BRUNZR 1 . iR S350 1 1 5K Bl R Ry o
PRI 0 (ATCC ) F1 LA 24 b A= 31 o sz s B
(NCBDIP) ; 7B RIS FIASSE B % 7 B M BT
#1 SHEKRRERR
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Fig. 1 HDA detection for Vector DNA of NDM-1
Note: M :DNA Marker;1 : Blank control ;
2-4.VectorDNA of NDM-1;
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Fig. 2 The optimized time of HDA detection system
M. Marker;Lane 1 ~6:45 min 60 min.75 min |
90 min . 105 min 120 min
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Fig. 3 The optimized temperature of HDA detection system
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K14 HDA kil NDM-1 (554
7 :M:DNA Marker;1:NDM-1 ki DNAT ;
2. NDM-1 Jiki DNA 2; 3. NDM-1 Jfiki DNA 3;
4. WEEINE G S KIBATFIE 1 6. RIBFFIR 25
7. SE ORI 18 &8 OH A KR 2;
9. S OMAERE 3;10. ITREA 1;
1 REEALD TR 12, W] 25
13. g B pfa T 15 14. S s o i 2
Fig. 4 The specificity of HDA detection
system in detection of NDM-1
Note: M :DNA Marker;1: Plasmid 1 of NDM-1;
2. Plasmid 2 of NDM-1;3; Plasmid 3 of NDM-1;
4. Vibrio alginolyticu;5: Escherichia coli 1;
6. Escherichia coli 2;7: Staphylococcus aureus 1;
8 . Staphylococcus aureus 2; 9. Staphylococcus aureus 3 ;
10; salmonella 1;11; Salmonella choleraesuis;
12 salmonella 2 ;13 Pseudomonas aeruginosa 1;

14 Pseudomonas aeruginosa 2
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M:DNA Marker;1:100 pg/ L AR ;2 :10 pe/ wL AR ;
3:1 pg/ WL BN 54 :100 fo/ WL BEHH 5
5:10 fg/pL BRI 360 1 fo/ wL ABEARIK
Fig. 5 The sensitivity test of HDA for NDM-1
M:DNA Marker;1:100 pg/wWLDNA solution;

2:10 pg/wLDNA solution ;3:1 pg/uwLDNA solution;
4:100 fg/WLDNA solution;5:10 fg/wWLDNA solution;
6:1 fg/WLDNA solution
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2000bp

1000bp
750bp

w500bp

250bp

100bp

6 NDM-1 F41 5k DNAPCR A&l 52 5 141 i
M:DNA Marker;2000;1:100 pg/ L AR ;
2:10 pg/pL BRI ;3 : 1 pg/ wL BRI ; 4:100 fg/pl
FEBES 10 e/ L BERTH 61 e/ L KOG
Fig. 6 The sensitivity test of PCR for NDM-1
M:DNA Marker;1:100 pg/wLDNA solution;
2:10 pg/wLDNA solution;3:1 pg/wWLDNA solution;
4:100 fg/wWLDNA solution;5:10 fg/wWLDNA solution;
6:1 fz/WLDNA solution
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