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Real-time Fluorescent Quantitative PCR Assay of Salmonella in Seafood Using Taqman MGB Probe
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Abstract A real-time fluorescent PCR array using the optimal combination of primer and Taqman MGB probe designed from

the fimY conserved sequence of Salmonella was developed for the rapid and quantitative detection of Salmonella in seafood. Totally

24 strains of 14 serotypes of Salmonella and its 17 close relatives as well as common foodborne pathogenic bacteria coexisting

in a sample were subjected to detection using the method. Results were positive for all Salmonella strains and negative for all other

species tested with a specificity of 100%. The sensitivity of the method was sufficient to detect 13 CFU/ml of Salmonella in pure

cultures, 130 CFU/ml of S.enteritidis spiked in shell ligament or shigimi meat, and 1300 CFU/ml of S.enteritidis spiked in moon

snail meat. This method exhibited a quantification regression equation of y = 3.381418ln(x) 45.115715, R2 = 0.964878, and

could be completed within 2 h, thereby providing a useful approach for the rapid detection of Salmonella in seafood without prior

isolation and characterization of strains which are needed in traditional microbiological methods.

Key words real-time fluorescent PCR quantification Salmonella fimY sequence Taqman MGB probe seafood
TS254.1                                     A                             1002-6630(2009)20-0303-05

2008-07-31
(LK43-2007)

(1976 ) E-mail 2212097@163.com

(Salmonella)

1600 60 1880
Eberth

[1]

1991 1996
731

9.89% 39181 19.73% 40
2.44%

[2-3 ]

20ÆÚ-·ÖÎö-ÈýÐ£ÉÏ.p65 2009-11-23, 14:02303



     2009, Vol. 30, No. 20304

fimY
Taqman MGB

Genbank BLSATN

PCR [4-5]

1.1
ATCC

1

1 L.monocytogenes ATCC 15313
1 L.monocytogenes
1 S.aureus ATCC 49444
1 S.aureus
1 V.alginolyticus ATCC 17749
1 A.hydrophlia ATCC 7966
1 V.parahaemolyticus ATCC 17802
2 V.parahaemolyticus
1 V.mimicus
1 V.vulnificus
1 V.furnissii
2 E.coli ATCC 25922
1 S.enteritidis
2 S.enteritidis
1 S.enteritidis ATCC 13076
1 S.typhimuriun 50096
1 S.cholerae suis
1 S.arizona ATCC 13314
1 S.tshiongwe
1 S.paris
2 S.bonariensis
2 S.bonariensis
2 S.meleagridis
1 S.potsdam
2 S.agona
1 S.agona
1 S.typhimurium
1 S.typhimurium ATCC 49416
1 Salmonella
1 S.dublin
1 S.abaetetuba ATCC 35640
1 E.sakazakii TCC 51329
1 Shigella flexneri ATCC 12022
1 O1 V.cholerae O1 group

Table 1   Bacterial strains used in this study

DNA 1 0.1g chelex100
100ml DNA 2

D N A
5 -CCGTATGGCTGGGCGTTT-3

5 -AGTACGGCTAAAGCTTTCCGATAAG-
3 5 FAM-CAGAGGCCAGATTTT-3 (MGB)
3 M G B 5 F A M

ABI7300 PCR

1.2

1.2.1
GB/T 4789.4

2 0 0 8

1.2.2 DNA

DNA DNA
P C R

1.2.3 PCR
PCR

DNA
P C R

PCR

1.2.3.1
20 l 2 PCR 10 l

(18 mol/L) (5 mol/L) 0.5 l
18.5 l DNA 1 l

1.2.3.2
95 10min 95 20s 62

1 m i n 4 0

1.2.3.3
C t 40

Ct 35.0
35.0 Ct 40 Ct

40

1.2.4

D N A
PCR

1.2.5

OD 10 - 7

Taqman GEx
DB DNase Promega
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10 - 4 10 - 5 10 - 6 10 - 7

3
1ml

2ml 3 DNA
OD260nm/OD280nm PCR

1.2.6
DNA

PCR

1.2.7 DNA DNA DNase

1.2.1 1ml 2ml
13000r/min 3min

DNase 10U 10 DNase 100 l
890 l 36 30min

10 l 65 10min
13000r/min 3min 100 l

DNA 10min 13000r/min
3min 1.5ml 20

1.2.8

10g 100ml
1ml 3

DNA
1ml DNA

P C R

2.1 DNA

DNA 1 DNA 2
DNA 1 DNA
C t 37 40 DNA

DNA 2
DNA 2 DNA

( ) DNA (
DV810A)
2.2 PCR

2.2.1
PCR

agfA fimA hin H-li iagAB IS200 invA
iroB mkfA ompC oriC spvR viaB

IS200 invA

fimY Genbank

f imY
BLAST

fimY
1

2.2.2

20 l 2 PCR
10 l (18 mol/L) (5 mol/L) 0.5 l

18.5 l DNA 1 l 95
10min 95 20s 62 1min
F A M 4 0

2

1 atgcgcagcg taccatgcag ggaaagacac cgccgtttaa gaaatgccaa agactgcgcc
61 tgccgttatc actctccaac gccgcagata tttgatcgcc ttgagttact gaaccaacag
121 ctaaattatg ccttgccggt tggtatcatt tctcaggcaa taattacaac tgataactac
181 ctcggctatt cattgagtca ctacttattt tccggaaaac gtaccgcagc attccgctca
241 ttagatgaca tttctttgtg gattgaaaag gggtcgctca gacaactgat tgtagatatg
301 gagacgctac ctgtctcctg tattgaggcg cttaaccagc tacacgcgct cagttggcaa
361 caaagcgata tccagattta cctgctggta tcagataaaa cccccgctat agctcagttt
421 atccgtatgg ctgggcgttt ttttgtcctg tcgcgacgac aaaatctggc ctctgtacgc
481 gaagccttgt tatcagccgc cgaacctcgc ttatcggaaa gctttagccg tactgactgg
541 ttgatgattg aaactttagc gcaaggtgcc tctttaaaag aaatagcacg tcagcaaagc
601 gtaccttatc atcgtgtggt ttaccggctt aaacaactta tcaccctcct taaccttccc
661 cacaggcaaa gctttcttcg gctgatccag cagctaaacg ttactttcca cgacattttt
721  taa

fimY

Fig.1   Primers and probe sequences in the S.typhimuriun fimY
gene (Genbank Acc.no.AE014613)

Fig.2   Optimized amplification curve for Salmonella quantification
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2.2.3
24 14

17
PCR

1 0 0 % 3

(CFU/ml) Ct

1.3 108 16.64 16.63 16.87
(ATCC13076) DNase 2.2 108 16.17 16.03 16.08

Table 2   Effectiveness of DNase in elimination of nonviable
Salmonella cells prior to DNA extraction

2.2.4

13CFU/ml DNA 7pg
y= 3.381418lnx 45.115715 R2=0.964878

x y C t

4 5

2.2.5 DNA DNA DNase

DNA
DNase DNA

(ATCC 13076 1.3 108CFU/ml) DNase
1ml DNA 1ml

DNase DNA
DNase DNA

D N A C t 2

2.2.6

(ATCC 13076 1.3 108CFU/ml)
PCR 10-7

Fig.5   Regression curve for Salmonella quantification
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Fig.3   Specificity determination for Salmonella quantification
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Fig.4   Sensitivity determination for Salmonella quantification
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Fig.6   Sensitivity determination for shell ligament spiked with
S.enteritidis
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Fig.7   Sensitivity determination for moon snail meat spiked with
S.enteritidis
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PCR 10-5 1300CFU/ml
PCR

10-5 130CFU/ml

Taqman MGB
PCR

1 7

13CFU/ml
130CFU/ml

1300CFU/ml
y= 3.381418lnx+45.115715 R2=0.964878

DNase DNase
DNA DNA Ct

DNase

DNA PCR 2h

Taqman MGB Taqman

PCR

[ 6 ]

[1] . [M]. :
, 2006: 150-154; 258.

[2] . [J]. , 2004,
23(3): 226-228.

[3] . [J].
, 2004, 31(5): 257-264.

[4] HEID C A, STEVENS J, LIVAK K J, et al. Real time quantitative PCR
[J]. Genome Res, 1996, 6: 986-994.

[5] YEH K S, CHEN T H, LIAO C W, et al. PCR amplification of the
Salmonella typhimurium fimY gene sequence to detect the Salmonella
species[J]. International Journal of Food Microbiology, 2002, 78: 227-
234.

[6] MALORNY B, HOORFAR J, BUNGE C, et al. Multicenter validation
of  the analytical accuracy of salmonella PCR: towards an International
Standard[J]. Appl Environ Microbiol, 2003, 69(1): 290-296.

Fig.8   Sensitivity determination for shigimi meat spiked with
S.enteritidis
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