2k W3 FEN I e ol il o U e 4 Vol.2 No.3
2011 426 J Journal of Food Safety and Quality Jun. 2011

DM-1 % [ DHPLC /R i % il 2 By 57

2k kE=E, AL, B, BE, REE, ¥R, R

(1 IIFRBABEEBKEER H5  266002;
2 T HABRRAERB AT KiE 116000)

& E:NDM-1 FERE—F &8 T RN " i 2R MO 25 L 0], 26 6 T VB e TS s TR b e kel vh 25 SR S 1
o ARWFSE LLSEEN A B G AN P A A S B AR, #0255 T NDM-1 3L (%) PCR-DHPLC SR I 56 5 7 ik , R4
NDM-1 %K 51, #5631 . &8 T PCR 5% (ND-D-F F1 ND-D-R) , 343 5%+ NDM-1 Jfthki DNA K HiAth 11 MruesE kit 7
PCR #4711 DHPLC R, 25538, #5785 NDM-1 %[5 (%) fok DNA 2853 PCR-DHPLC S 37 34 HH R 57 A ot IR AT, T
AT REBR S5 A AR N 00 , 7R AR SC RIS HRIN ) PCR 5[4 HA NDM-1 35 PRURGI Ay 4o 5 5 28 B W e 285
R, AR KD B AT 35 100 fg/ L, $275 PCR-DHPLC J7 2 —FiRe 5 L R s NDM-1 LRGN 777 o

34817 : NDM-1 ; PCR-DHPLC ; #:J0]

HESFES RIS5.5 MEFRIRES A ERREFER S AN 330.47

Arapid assay for detecting NDM-1 by DHPLC
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Abstract: NDM-1 was an important particular gene of superbacteria with broad-spectrum resistance to antibi-
otic,,and make an important role in detecting pathogenic bacteria of food. For the aim at rapidly detect super-
bacteria in food,the method of detection and identification of NDM-1 by DHPLC was primarily established. A
PCR-DHPLC method was developed to detect NDM-1 gene. Specific primers were designed and synthesized
based on the gene sequence in GeneBank. The primers used in this assay were shown to be specific for plas-
mid with NDM-1 which produce special peak and other 11 standard bacteria strains. This technique was sen-
sitive with the detection lower limit of 100 fg/L. DNA. PCR-DHPLC is a specific, sensitive , rapid and highly
effective method for the detection and identification of NDM-1.
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Table 1 Strains tested and their origins
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Table 2 The sequence of primers
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ND-D-F: GCAACCGCGCCCAACTTTGG
ND-D-R: CCGAGCGACTTGGCCTTGCT ;
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2.4 SERIE PCR &R A
2.4.1 PCR P HKFR

2 x Buffer 12.5 pL,25 mmol/L MgCL2 L,
2.5 mmol/L dNTP 2 pL,5U/pLTaqDNA &4 fiff



53 4

R4 4 :NDM-1 JE[R DHPLC Uil A & iy 1 37 161

0.4 L, I 5945 1 pL(10 pmol/pL) , Ev-
erGreen e} 1.25 (20 x ) ,DNA it 1 wL,JG
WA AR 25 L,
2.4.2 PCR{EHBE

94 CHIZE M 3 min,94 CAZE 40 s; 55 CiE
2k ,40 5,72 CHEMH T min [ 40 I, e s
R4 (95 °C 15 sec,60 C 15 sec,95 °C,15 sec)
2.4.3  PCR p=¥yra yk 485 S e

BC] 1% IEIEHEEERE A TAE HL 3K 22 il
AR UK A b, DNA Marker {73 74512, 75
130 V 2545 T HL Uk 30 min, & BRI SR GH AT 55
Bro &8 1R R i By PCR =ik B R i =
AW TG BRZ \] (TAKARA ) il 7
2.5 DHPLC #5317 & 14

{0, 3% F . PS-DVB&C18 DNASep {0, i F+
(4.6 mm x50 mm,FifF 3 um) ,FEH 50 C;

TLBNAH S A A TR 50.2% |, SR TR
B ¥ 49.8% , YK 0.9 mL/min;

IS - DA AR (6T : 150 W Xenon £T 538
R 15 nm B GHEH 15,3 nm; P 350 nm)

R PCR Y5 L,
2.6 DHPLC #&ilF45R1%

W 1 SR 14 ROVAARFIL.S
53 Hr 5544247 PCR-DHPLC £l
2.7 DHPLC @il R 8

¥ 1 ng/pL E4H Uk DNA SR 4% 1:10 fi%
BEEERG LR RS, L L. 4 3 25k e 1.5 RN IA &
#47 PCR-DHPLC 5 52 1

3 5 R

3.1 PCR =M RREREE

=R AN () NDM-1 8 41 Jfiki DNA 72
B v B A FE 240 117 bp, #4900 )7 25 5 5 GENE-
BANK (/751 ] BLAST #4404 7[RI 53-#T
SRR ARG ) b i Be 5 &k 1) NDM-1 A
N R B ELAT 100% [ ] 8 M I BH 38 56 2% 51 o
i, BT 3iAs i B o H R B
3.2 DHPLC &M REE

¥ 100 pg/ L. NDM-1 kL DNA #0752
10 fERRBEAS LUAR B S5 WE, & B 1 pL B4 AT

PCR-DHPLC K, 55 i 7R , 76 4 BE A 100 fg/ pl
BTG PTRINE] PCR =4 (WLET 1 ~ B 5)
3.3 DHPLC &Mk S

FIF 514 ND-D-F #1 ND-D-R {4k PCR
FAPX Z A R TR S Y 3, WA NDM-1
S FRL DNA A 38 1) 9 G5 5 W A i 42 386
FEIN BEE D1 i Al 4 R B K G R A Bk
H I B B (K 6 ~ | 16) . Ui
#%+ ND-D-F 1 ND-D-R %} NDM-1 %L HA 1R 38
A4S, AT AR St b DX 1) NDM-1 3[R S5 HA 4
[Z:]7 8

1 2 3 4 5 6

1 NDM-1 SE40 ks DNA ZE A0 Rl 14l %
100 pe/ul. b
Fig. 1 Detection curve of NDM-1 by DHPLC
when the concentration of DNA is 100 pg/pL
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Fig. 2 Detection curve of NDM-1 by DHPLC

when the concentration of DNA is 10 pg/pL



162 FENUI o | S B B2 %
J 2 3. 4. 5. 6.
1 2 3 3 3 5
K7 KIBAFE 1 DHPLC A5 3%

€3 NDM-1 2 foks DNA SR I 1A 1%
—1 pg/pL BRI
Fig. 3 Detection curve of NDM-1 by DHPLC
when the concentration of DNA is 1 pg/uL
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Fig. 4 Detection curve of NDM-1 by DHPLC
when the concentration of DNA is 100 fg/ L
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PS5  NDM-1 S5k DNA SR ARG &1
Fig. 5 Detection curve of NDM-1 by DHPLC by
when the concentration of DNA is 10 fg/pL
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Fig. 6 Detection curve of Vibrio alginolyticu by DHPLC

Fig. 7 Detection curve of Escherichia coli 1 by DHPLC
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Fig. 8 Detection curve of Escherichia coli 2 by DHPLC
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Fig. 9 Detection curve of Staphylococcus aureus 1 by DHPLC
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Fig. 10 Detection curve of Staphylococcus aureus 2 by DHPLC
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Fig. 11 Detection curve of Staphylococcus aureus 3 by DHPLC
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Bl 12 PPITERHE 1 DHPLC 6l P
Fig. 12 Detection curve of salmonella 1 by DHPLC
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K13 FEREALYP TR DHPLC A I 141 %
Fig. 13 Detection curve of Salmonella

choleraesuis by DHPLC
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K14 PhITIRE 2 DHPLC A 5] 1
Fig. 14 Detection curve of salmonella 2 by DHPLC
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Fig. 15 Detection curve of Pseudomonas

aeruginosa 1 by DHPLC
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Fig. 16 Detection curve of Pseudomonas

aeruginosa 2 by DHPLC
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