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Development of a loop-mediated isothermal amplification assay for visual

detection of Staphylococcus aureus
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Abstract; To develop a loop-mediated isothermal amplification
(LAMP) assay for visual detecting Staphylococcus aureus, 2 sets of
specific primers were designed and 6 primers targeting the nuc gene
was selected. The method could detect Staphylococcus aureus within
45 min at a constant temperature of 63 ‘C. The sensitivity of the
method was 1 pg/pl, and had no cross reaction with other patho-
gens. The result indicated that the LAMP assay was a rapid, specific
and simple tool for field diagnosis of Staphylococcus aureus.
Keywords: Staphylococcus aureus; loop-mediated isothermal amplifi-

cation; visual detection
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Table 1 Sequences of primers
GE7] JF¥3(57—=>3")
nuc-F3 AACAGTATATAGTGCAACTTCAA
nuc-B3 CTTTGTCAAACTCGACTTCAA
Hue FIP ATGTCATTGGTTGACCTTTGTACATAAAT-
TACATAAAGAACCTGCGA
e BIP GTTGATACACCTGAAACAAAGCATCATTT-
TTTTCGTAAATGCACTTGC
nuc-LF GTATCACCATCAATCGCTTT
nuc-LLB GGTGTAGAGAAATATGGTCC
femA-F3 TTTAACAGCTAAAGAGTTTGGT
femA-B3 TTTTCATAATCRATCACTGGAC
femA-FIP CCTTCAGCAAGCTTTAACTCATAGTTTTTC-
AGATAGCATGCCATACAGTC
femA-BIP ACAATAATAACGAGGTYATTGCAGCTTTT-

CTTGAACACTTTCATAACAGGTAC

56

1.5 LAMP{EREL

LAMP WK % 25 pl, A0 45 : F3.B3 ¥ J&F Sk 0. 2 pmol/L,
FIP.BIP ¥4 1. 6 pmol/L,LB.LF ¥ & & 0. 3 pmol/L(JCIF 5]
PrIMLZE KA AT L 2 X B Z% i ik 12. 5 pll,8 U Bst DNA
KA1 pL, DNA BAR 2 pl, B S (R 5= F 63 °C e i S b
45 min, SZHFPE G LAMP J2 b i & dr i SYTO-9 556 44 ¥
0.5 pL, 7€ SZ i 2% 6 a2 & PCR A I 58 W & s 2 68 3k
3 mmol/L HNB 0.5 pL, 78 T2UE IR Fog s .

1.6 REESH

H 100 ng/plL fy 45 ¥ €4 7% %5 Bk 14 5 I 4 DNA #4710
6 BE T B, i 15 v BE B8 B2 MK 3R 100,10, 1, 0. 1,0. 01,
0.001,0.000 1 ng/pL, LA RHHARIEAT LAMP 974 . SFAT
HEAT PCR VAl 4 2 €0, 798 %5 Bk 04 R BLRE A 3 3, X LG 43 B
Wl 3 A R R B RE . PCR 35 W A &R« 2 X Premix Tag
12.5 pL, 514 nuc-F3/nuc-B3(10 gmol/L)4% 0.5 pl.,100 ng
DNA g, #h K E WK E 25 pl, R BRF R 94 C
5 min; 94 °C 30 s,58 C 30 5,72 C 30 s 347 35 NG H
#&J5 72 °C 5 min,

1.7 fRESH

RIS i LAMP 3655 3 2 o 3 R i9 56 K 41 DNA i
TP 8 BAEA Ty B R St . [t & W A Bk
AP LAMP £ I 2k % 4% B GB/T 4789. 10—2010 1y J5 %
TR A R 2 A ) A A R 4 B9 A B 0 BT AR R bR R AT 36 E
R, AT AT % 8 PCR A .
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2 IR SRARRR  LL4  6  45 BRI DNA 5 . 2
2 £ LAMP 51943 53| #E47 SE 0 5¢ ' LAMP § 34, Lh 3 H 4
BRI E R WA S B 1 g iE s . B
Bl 1R Sl onuc, femA 51 Y409 3 0 06w 8] 4359 O 11,7,
31.6 min, T nuc FIYA T I FOCEE I B & T femA 5]
WA, B EEE nue 51 A AT G A5
2.2 LAMP 5 PCR &% R4 & L&

TE LR | A HNB 525 LAMP #7317 59 45 75 57, AR 4
HNB #2778 1 R 7 25 R 0 € B P 2 R 0, AV 2 2
2, nuc BIWIAL DL4 O B ERTH DNA g idi , %
B K AT 10 f5 R AV R, 43 34T LAMP (PCR 4G
Pogse i R, A5 R WKl 2. B I8 2 AT, LAMP 36
PCR ¥ R S A A W] #B AT LAk 3] 0. 001 ng/pL,{H PCR

(=2 NN =RE S )

2,4

PR HE
Fluorescence(x 10%)
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1. nuc Gl Y 25 2. nuc YA A X R
Pt g 4 femA 514l H IR
Bl w@Eil#iFit

Figure 1 Screening the best primers
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R4 40 O A BRI LAMP a4 4k R s i J % (4 2 ST

(a) ATALALLAMPASIN 2
M1 2 3456 7 8

400 bp—»
200 bp—»

(b) EEPCRA L
M. DL 1000 DNA Marker 1. %5 Xf 8 2~8. 100,10,1,0.1,
0.01,0.001,0.000 1 ng/pL
B2 %R HRALMNIHELER

Figure 2 Detection sensitivity of Staphylococcus aureus
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Table 2 Results of LAMP specific amplification

B T e
B Ko kU _—
LAMP #: PCR

B B (87 4 BRI 1 ATCC 6538 1 1
ERGES AR 1 CMCC(B)50115 0 0
iﬁ?fj&% 1 NCTC 12900 0 0
R R T 1 ATCC 19115 0 0
KWt Ay IR B 1 ATCC 25922 0 0
e o L A6 AT 1 CMCC(B)63303 0 0
5 065 i3 T P 1 ATCC 29004 0 0
R 25 AR 4 T 1 ATCC 27853 0 0
B ¥ il 5 BR 1 CMCC(B)32210 0 0
PR R T 1 ATCC 13124 0 0
£ 7B 1 ATCC 29212 0 0
RIRES IR RN s 1 ATCC 17802 0 0
BB 1 CMCC(B) 51592 0 0
1 5 7 4 BR TR u/ 14 14

3 W

ABFGE A 520 52 06 LAMP 3 X 4 # (6 4 %5 B 1 1
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S A B L6 6 A A 10 S R %
o T L B B . AR R N T 4 9 9 2 BR 1 T R A
LAMP % 1 fk % . K U 5 0% H 0. 001 ng/pl. 55 i PCR
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AT T 4 9 (A A BR T R4k e A WO 7 TE
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