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[ Abstract] Objective To establish a loop-mediated isothermal amplification ( LAMP) technique for detecting
Staphylococcus aureus in laboratory animals. Methods Four primers were designed and screened specifically to recognize
the nuc gene of Staphylococcus aureus. Optimal reaction conditions were screened. Results 2 cfu extracted crude DNA
and no cross reaction with other commonly seen pathogenic bacteria was found when the conditions were 60°C for 40 min at
least, Mg’ * at a concentration of 8.0 mmol/L, dNTP 2.0 mmol/L and betaine 0. 8mmol/L. The result of reaction can be
directly observed with naked eye by adding a fluorescent SYBR green 1 dye. Conclusions This LAMP technique for
detectiong Staphylococcus aureus is sensitive, rapid and simple to perform, and can satisfy the requirements of grassroots
lab, mass samples and quick detection.
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Tab.1 Nucleotide sequences of the primers

5|4 Primers 51 (5" -=3") Sequences 594 £ (bp) Primer length
F3 AGTCGAGTTTGACAAAGGT 19
B3 CGTTGTCTTCGCTCCAAAT 19
FIP TCGTTTACCATTTTTCCATCAGCATCAAAGAACTGATAAATATGGACGT 50

BIP TCAAGGCTTGGCTAAAGTTGCTTA-TTCGCTTGTGCTTCACTT 43
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Fig. 1 Agarose gel electrophoretogram of the

LAMP-amplified DNA using specific primers
Note; M: marker DL500; 1.
ATCC25923 ;2. Staphylococcus aureus;3 : Salmonella spp. ;4.

Staphylococcus — aureus

Yersinia enterocolitica; 5; Yersinia pseudotuberculosis; 6 :

Klebsiella pneumoniae;7 . blank control.
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REME 1S 1) — BsE 10 40 Ak Mg® " W JiE &
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2.2.3 Betaine ¥ X LAMP J2 W 1952 . i K 4

Tl I, 24 betaine B JFEFE 0. 6 mol/L ~1.0 mol/L &
FEl A IRE X 7 38 B 0 1 5% e 3R S O, (H AT AT L 2
betaine ¥k J& X5 0. 8 mol/L I}, ¥ MY MR fe o
2.2.4  J R E] X LAMP B2 WY 52 06 < 78 HL K 30
min I 5 B8 WL %E 245 52 1 2787, {HAE 60 min A fEFS
BB — FE MBIk AT (E1S) .

M 1 2 3 4 5 6 17

2 dNTP ¥ XS LAMP [ 8495 Wil
Fig. 2 Effect of ANTP concentration on the LAMP reaction
Note: M: marker DL500; 1; dNTP 0.4 mmol/L;2. dNTP
0.8 mmol/L;3; dNTP 1.2 mmol/L; 4.dNTP 1.6 mmol/L;
5: ANTP 2.0 mmol/L; 6; dNTP 2.4mmol/L; 7;: blank

control.

B3 Mg WX LAMP JZJ (19 5% i

Fig. 3 Effect of Mg’* concentration on the LAMP reaction

Note; M: marker DL500; 1: Mg’* 2 mmol/L;2; Mg™*
3 mmol/L;3: Mg®* 4 mmol/L;4: Mg’* 5 mmol/L;5; Mg*"
6 mmol/L;6; Mg>* 7 mmol/L;7; Mg’* 8 mmol/L;8: blank

control.
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Fig. 4 Effect of betaine concentration on the LAMP reaction

Note: M: marker DL500; 1. Betaine 0.6 M;2: Betaine 0.7 B 6 LAMP U fa vk 45 5%
mol/L;3; Betaine 0. 8 mol/L;4; Betaine 0.9 mol/L;5; Betaine Fig. 6 Agarose gel electrophoretogram of LAMP-amplified
1.0 mol/L;6; Betaine 1. 1 mol/L;7: blank control. DNA of SA at different DNA concentration

Note: M: marker DL500;1: 1 cfu;2: 2 cfu;3: 3 cfu;4. 4

M 1 2 3 4 5 6 cfu;5: 5 cfu;6: 10 cfu;7: blank control.
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Fig. 5 Effect of reaction time on the LAMP reaction IE]EH‘ ’ F}Ej HEE?%M‘?EBHA SYBR Green I 525t 3L Y

Note: M: marker DL500;1: 20 min;2; 30 min;3; 40 min; fiﬁ%,l ~5 Ak .6 ~ 10 HiREk 11 ﬂ‘j%@*’
4. 50 min;5: 60 min;6: blank control. 55 5 e FL UK 25 SR AR TR

1’ 2¢ 3 4° 5¢ 6 7' 8 9° 1611

B 7 LAMP 35 M BRI L Uk 45 21
Fig. 7 Results of of LAMP- agarose gel electrophoresis
Note: M: Marker DL500; 1 ~5: stool samples of SPF mice processed by thermal cracking;
6 ~ 10 Thermal cracking stool samples added with Staphylococcus aureus ATCC25923 of
SPF mice processed by thermal cracking;11: Blank control;1’ ~5': Stool samples of SPF
mice processed by kit;6" ~ 10" Stool samples added with Staphylococcus aureus ATCC25923
of SPF mice processed by kit;11’; Blank control.
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