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PCR Detection of Staphylococcus aureus in Meat
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FTA PCR
FTA DNA PCR
nuc PCR 279bp DNA
FTA PCR 10cfu/mL 6h
PCR 12 ~ 24h 72
GB 4789.10-94 PCR 72.2%
6h GB 4789.10-94 70.8% 5d Prfilm RSA 61.1% 18h Baird-
Parker R.P.F 69.4% 18h FTA PCR
FTA DNA
PCR FTA
(0939.99 A 1000-3061 2005 06-1009-05

Abstract In the present study an assay using Polymerase Chain Reaction PCR  was developed for the detection of
Staphylococcus aureus in meat. Based on flotation and solvent extraction technology FTA filter was used to extract S. aureus
DNA from artifically contaminated meat. Primers targeting the thermostable nuclease gene nuc were used to amplify a 279 bp
DNA fragment which was confirmed by DNA sequencing. The detection limit of PCR was10 cfu.g™' meat of S. aureus. This
novel FTA-PCR assay allows for detection of Staphylococcus aureus in meat in < 6h which is 12 ~ 24 h less than that of
conventional PCR with enrichment method. Seventy-two samples were analyzed and the detection rate using the standard
cultivation method was 70.8%  detection time was 5d. The detection rate of PCR amplification using filters was 73.6%

detection time was 6h. The detection rate of Baird-Parker R.P. F method was 69.4%  detection timewas 18h. The detection rate
of petrfilm RSA method was 61.1% detection time was 18h. Thus PCR amplification using filters provides a faster and more
sensitive method of S. aureus detection than the standard cultivation method. At the same time it provides an universal process

for preparing DNA template .
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Staphylococcus aureus Staphylococcus aureus - 26003-21
Staphylococcus aureus - ATCC25923
Staphylococcus aureus - ATCC13565
Staphylococcus aureus - ATCC14458
' Staphylococcus aureus - ATCC8095
37C
1.1.2 Baird-
Park
33% 1.1.3
45%° 1.1.4 Premix Taq DRO0O4A DNA Marker DI.2000
FTA
FTA Filter Whatman FTA Whatman
PCR SNP RT-PCR RFLP Petrfilm RSA 3M Baird-Parker R.P.F
FTA
1.1.5 PCR Whatman T Gradient
DNA FTA DXY-33A
PCR UVlpro
PCR o 2.00mm Harris Micro Punch and Mat Whatman
PCR 1.2
PCR 1.2.1
7 Sangburm Kim 4
PCR
DNA 25¢ 225mL
Petra Wolffs
PCR
4.2x 10’ cf/mL.”  HSIEN-YEE HSIH 10° cfu/mL—>10" cfu/mL
PCR v DNA
Lantzetal et al PCR 1.2.2 DNA
1 10mL 500 x g 10min
10°cfw/mL " Jinneman et al PCR 2 14000 x g
E.coli O5; H;  DNA 10 min 500pL 0.25
2 2min 17000 x g 10 min
12 ~ 24h 3 20pL
FTA 2.00mm FTA 56°C FTA
10% SDS 200 pL 10 min  FTA
nuc 2 TE 2 56C
PCR B FTA PCR
DNA PCR FTA 1.2.3 PCR
PCR 1 PCR 133
PCR Primer premier5.0 1
1 .
2 PCR 50pL 25pL. Premix
1.1 Taq 1pLL 20pumol 1pL 20pumol
1.1.1 23pL
Staphylococcus aureus — ATCC6538 10000 x g
Staphylococcus aureus —-1.800 10min 10000 x g
Staphylococcus aureus -1.1476 10min 100 pL. 10min 14000 x g 10min
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2ul. PCR
5 PCR PCR
1 DNA
Table 1 Primer Sequence and expected size of 1.2.4 PCR
the nuc PCR product .
- - Petrfilm RSA Baird-Parker R.P.F 72
Ge Primer Sequence The expected size of
ne 5'—=3’ the nuc PCR product
nuc GCGATTGATGGTGATACGGTT 279bp 2
AGCCAAGCCTTGACGAACTAAAGC
2.1
2pL 10cfu/mL
PCR DNA
3 PCR PCR 94°C 4 PCR
min 94°C1 min~58°C 0.5 min~72°C 1.5 min 35 2 10¢fu/ml,
72°C 3.5 min 1 2 3 4
4 10pL. PCR 2%
2 PCR
Table 2 Detection limits of Staphylococcus aureus in meat by PCR
concentration cfu/mL 10" 10" 10" 10° 108 107 10° 10° 10* 10° 10 10" 10°
pork + + + + + + + + + + + + -
beef + + + + + + + + + + + + -
mutton + + + + + + + + + + + + -
chicken + + + + + + + + + + + + -
“ + " means pusitive defection result by PCR “ - " means negative detection result by PCR.

bp

279

1 PCR
Fig. 1 Detection result of Staphylococcus aureus in pork by PCR
lane 1 marker DL2000 lane 2 positive control lane 3 negative control the concentration of Staphylococcus aureus from lane 4 to lane 16 is 10°cfu/ mL to

1 x 10" cfu/mL respectively ~ lanel7 marker DI2000.

bp

2 PCR

Fig. 2 Detection result of Staphylococcus aureus in beef by PCR
lane 1 marker DI2000 lane 2 positive control lane 3 negative control the concentration of Staphylococcus aureus from lane 4 to lane 16 is 10°cfu/ mL

to 1 x 102 cfu/mL respectively lanel7 marker DL2000.
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bp

279

3 PCR
Fig. 3 Detection result of Staphylococcus aureus in mutton by PCR

lane 1 marker DL2000 lane 2 positive control lane 3 negative control the concentration of Staphylococcus aureus from lane 4 to lane 16 is 10°cfu/ mL

to 1 x 10 cfu/ mL respectively ~lane 17 marker DL2000.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

bp

279

4 PCR

Fig. 4 Detection result of Staphylococcus aureus in chicken by PCR

lane 1 marker DL2000 lane 2 positive control lane 3 negative control the concentration of Staphylococcus aureus from lane 4 to lane 16 is 10° cfu/ mL

to 1 x 10”2 cfu/mL respectively lane 17 marker DL2000.
2.2 PCR
PCR DNA 3

3 PCR
Table 3 The result of identified PCR-amplified products

PCR-Amplified products sequence
GCGATTGATGGTGATACGGTTAAATTAATGTACA
AAGGTCAACCAATGACATTCAGACTATTATTGGTIT
GATACACCTGAAACAAAGCATCCTAAAAAAGGTGT
AGAGAAATATGGTCCTGAAGCAAGTGCATTTACGA
AAAAAATGGTAGAAAATGCAAAGAAAATTGAAGTC
GAGTTTGACAAAGGTCAAAGAACTGATAAATATGG
ACGTGG |C| TTAGCGTATATTTATGCTGATGGAAAAA
TGGTAAACGAAGCTTTAGTTCGTCAAGGCTTGGCT

nuc sequence
GCGATTGATGGTGATACGGTTAAATTAATGTACA
AAGGTCAACCAATGACATTCAGACTATTATTGGIT
GATACACCTGAAACAAAGCATCCTAAAAAAGGTGT
AGAGAAATATGGTCCTGAAGCAAGTGCATTTACGA
AAAAAATGGTAGAAAATGCAAAGAAAATTGAAGTC
GAGTTTGACAAAGGTCAAAGAACTGATAAATATGG
ACGTGG |T| TTAGCGTATATTTATGCTGATGGAAAAA
TGGTAAACGAAGCTTTAGTTCGTCAAGGCTTGGCT

3 PCR DNA 69.4% 18h FTA
99.6% PCR PCR
2.3
PCR Baird-Parker R.P.F petrfilm RSA
72 4
72 GB 4789.10-94
PCR PCR
73.6% 6h GB 4789.10-94 FTA PCR
70.8% 5d Prfilm RSA FTA PCR
61.1% 18h  Baird-Parker R.P. F
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preparation for rapid and sensitive PCR detection of pathogenic

parasitic protozoa. J Clin Microbiol 2000 38 6 2271 -2277

1013
4
Table 4 Detection results of Staphylococcus aureus in various foods
PCR Baird-Parker R.P.F Petrfilm RSA Standard Cultivation
Food samples numbers method
Positive negative Positive negative Positive negative Positive negative
Beef 10 7 3 7 3 6 4 7 3
Mutton 10 6 4 6 4 6 4 6 4
Pork 10 7 3 7 3 5 5 7 3
Chicken 11 5 6 5 6 5 6 5 6
Sausage 16 13 3 10 6 9 7 11 5
Other meat 15 15 0 15 0 13 2 15 0
Total 72 53 19 50 22 44 28 51 21
Detection rate/ % 73.6 69.4 61.1 70.8
Detection time 6h 18h 18h 5d
6 Dana DP Grace ] Ruth N et al. Rapid method for screening
3 dried blood samples on filter paper for Human Immunodeficiency
PCR Virus Type 1 DNA. J Clin Microbiol 1999 37 2 350-353
7 lan GW . Inhibition and facilitation of nucleic acid amplification.
12 ~ 24h Appl Environ Microbiol 1997 63 10 3741 - 3751
FTA PCR 8 Sangburm K Ronald GL  Sangryeol R et al. Inhibitory effects of
collagen on the PCR for detection of Clostridium perfringens . Appl
Environ Microbiol 2000 = 66 3 1213 - 1215
FTA 9 Petra W Rickard K. Rapid quantification of Yersinia enterocolitica
Harris 2.00mm in pork samples by a novel sample preparation method flotation
FTA prior to Real-Time PCR. J Clin Microbiol 2004 42 1042 - 1047
DNA 10 Hsien YH Hau YT . Combination of immunomagnetic separation
10% SDS FTA 10min and polymerase chain reaction for the simultaneous detection of
Listeria monocytogenes and Salmonella spp. in food samples. J
FTA Food Prot 2001 64 11 1744 -1750
11 Lantz PG Knutsson YB Radstrom P et al . Detection of pathogenic
Yersinia enterocolitica in enrichment media and pork by a multiplex
REFERENCES PCR a study of sample preparation and PCR-inhibitory components.
1 Jay JM . Modern Food Microbiology . Chapman&Hall ~New York Int ] Food Microbiol 1998 45 93 - 105
1997 12 Jinneman KC Troast PA Hill WE et al. Comparison of template
2 Doan CH  Davidson PM . Growth and production of enterotoxin A preparation methods from foods for amplification of Escherichia-coli
by Staphylococcus aureus on home style french fries. J Food Sci Ois7 shiga-like toxins type 1 and type Il DNA by multiplex
1999 64 913 — 917 polymerase chain reaction. J Food Prot 1995 58 722 -726
3 Post DE. Food pathogens  Staphylococcus aureus ~ Monograph. 13 Brakstad - OG Aasbakk K Maeland ~ JA.  Detection  of
England 1999 Staphylococcus aureus by polymerase chain reaction amplification of
4 Keith ALl Palmer AO Leroy K. Improved template preparation for the nuc gene. J Clin Microbiol 199230 1654 - 1660
PCR assay for detection of food-brone bacterial pathogens. Appl 14 Shortle DA. Genetic system for analysis of Staphylococcal nuclease .
Environ Microbiol 2000 66 10 4539 - 4542 Gene 1983 22 181 - 189
5 Palmer AO Keith AL. Extraction-free filter-based template 15 Kim CH - Khan M Morin DE et al. Optimization of the PCR for

detection of Staphylococcus aureus nuc gene in bovine milk. J Dairy

Sci 2001 84 74-83

© PEMFRBEDARMEATIRSHMIESS http://journals. im. ac. cn





