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Table 1 Bacterial strains and the detection specificity of various primers
PCR results
Bacterial species Strain No. No. of strains
FS10 FS12 FS21 FS23 139-141

Salmonella typhi CMCC50098 1 + + + + +
Salmonella choleraesuis AS1.1190 1 + + + + +
Salmonella paratphi A CMCC50001 1 + + + + +
Salmonella paratphi B CMCC50004 1 + + + + +
Salmonella hirschfeldii CMCC50017 1 + + + + +
Salmonella enteritidis CMCC50335 1 + + + + _
Salmonella gallinarum CMCC50770 1 + + + + +
Salmonella typhimurium AS1.1174 1 + + + +
Salmonella typhi Laboratory strain 1 + + + + +
Salmonella paratphi A Laboratory strain 1 + + + + +
Salmonella spp. Laboratory strain 5 + + + + —
Salmonella spp. Laboratory strain 29 + + + + +
Listeria murrayi AB97017 1 - _
Listeria seeligeri AB97018 1 - - _ - _
Listeria grayi AB97019 1 - - - - +
Listeria monocytogenes Laboratory strain 1 - - - - _
Shigella sonnei CMCC51334 1 - - _ - +
Shigella dysenteriae AS1.1869 1 - - - - —
Shigella flexneri AS1.1868 1 - - - — +
Shigella spp. Laboratory strain 1 - — _ _ _
Staphylococcus aureaus Laboratory strain 3 - - _ - _
Escherichia coli Laboratory strain 1 - - - — +
Escherichia coli Laboratory strain 1 — _ _ _ +
Proteus mirabilis Laboratory strain 2 - - - - _
Citrobacter spp. Laboratory strain 1 - - - - +
Enterobacter cloacae Laboratory strain 1 - - - — +
Vibrio vulnificus Laboratory strain 1 - - - - _
Vibrio fluvialis ATCC33810 1 - - - - —
Vibrio parahaemolyticus ATCC17802 1 - _ _ _
Vibrio alginolyticus Laboratory strain 1 _ _ — _ _
Vibrio mimicus Laboratory strain 1 - - - - _
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* Results of PCR positive (+) & negative (-) indicate the presence and absence of amplification products against various primers; 139—141 is a
set of control primers which was commonly used previously.
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Table 2 Primers and its sequences used in this study

. - Sequence location Amplification
Primers Length /bp Sequences(5“-3 4 of targets product/bp
FS10 20 CGCCTGTATTCCTGAGCAGA 895533~897532 821
20 CTTGATGCAGTGGTCGAGTT
FS12 20 GCCATTTGCGTCAGGAAGTT 1696205~1698701 606
20 GACGCTATGCGGTAACGAGA
FS21 20 TGGCTATCCGGTCGATACTC 2706996~2708995 522
20 TCTCCTTAATCGGCAAAACG
FS23 20 GGCGTTAACCCACTCCAGTA 1696205~1698701 492
20 TTACTGTGGGGAGAGCAACC
139-141 26 GTGAAATTATCGCCACGTTCGGGCAA 2991894~2994069 284
22 TCATCGCACCGTCAAAGGAACC

* Sequence location of targets is the sequence numbers of the target start and end sites in S. choleraesuis SC-B67 genome (AE017220.1).
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Detection Specificity of PCR for Salmonella and non-Salmo-
nella strains using primer FS23. Lane 1~7: Salmonella strains. Lane
8~10: non-Salmonella strains. Lane M: 100 bp DNA ladder.
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Fig. 2 Detection sensitivity of genome DNA (A) and whole cells (B)
of PCR for Salmonella choleraesuis AS1.1190 using primer FS23. (A):
Land 1~10: 11.9 ng/pL, 1.19 ng/uL, 119 pg/uL, 11.9 pg/uL,
1.19 pg/uL, 119 fg/pL, 11.9 fg/ulL, 1.19 fg/ul, 0.119 fg/ul, and
negative control. (B): Lane 1~10: 4.9><10” cfu/mL, 4.9><10° cfu/mL,
4.9>10° cfwmL, 4.9><10" cf/mL, 4.9><10’ cfu/mL, 4.9><10” cfu/ mL,
4.9><10 cfu/mL, 4.9 cfu/mL, 0.49 cfu/mL and negative control. Lane

M: 100 bp DNA ladder.
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Table 3 Detection sensitivity of PCR for Salmonella choler-
aesuis AS1.1190 using various primers

Sensitivity of genome  Sensitivity of whole

Primers

DNA (fg/p) cells (cfu/mL)
FS10 1.19<10° 1.6>10’
FS12 119 1.6><107
FS21 119 49%=10°
FS23 11.9 4.9%10?
139-141 119 4.9%<10°

2.3 fTHEENITEM

FS23 AS1.1190

FS23 3~4
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Table 4 Detection of Salmonella choleraesuis AS1.1190 in the presence of background flora

Initial concentration of
interferefering bacteria (cfu/mL)

Sensitivity in the absence of
background flora (cfu/mL)

Sensitivity in the presence of
background flora (cfu/mL)

(N><10% 4.9%<10° 3.7%<10°
(N><10°) 4.95%10? 3.7%10°
(N><10%) 4.9%10% 3.7><10°
12 3 456 7 89 10M bp
d—1500 12h
0 N> 10* cfu/mL
492 bp — Kl 5
12 h FS23 0.37 cfu/mL
3
24 ANILiSFERmEMEEN
3 #ME12h/E, SIYFSBRMEEI S TRERE ASI.1190
HIEFYRYE 100 cfu/25 mL 5h DNA
Fig. 3 Detection sensitivity (whole cells) of PCR for Salmo-
nella choleraesuis AS1.1190 using primer FS23 after 12 h en- k823 PCR 4h
richment. Lane 1~10: 3.7x10” c¢fu/mL, 3.7x10° cfu/mL, 3.7x10° 4-A
cfu/mL, 3.7x10* cfu/mL, 3.7x10° cfu/mL, 3.7x10% cfu/mL, FS23
3.7x10 cfu/mL, 3.7 cfu/mL, 0.37 cfu/mL and negative control. sh

Lane M: 100 bp DNA ladder.
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Fig. 4 Detection for Salmonella choleraesuis AS1.1190 from
artificially contaminated samples using primer FS23 (A) after
enrichment for various hours or (B) with various levels of con-
taminates. (A): Lane 1~12: 1 h,2h,3h,4h,5h, 6 h, 7h, 8h, 9
h, 10 h, 11 h, 12 h. M: 100 bp DNA ladder. (B): Lane 1~10: 0
cfu/25 mL, 0 cfu/25 mL, 5 cfu/25 mL, 5 cfu/25 mL, 10 cfu/25
mL, 10 cfu/25 mL, 20 cfu/25 mL, 20 cfu/25 mL, 100 cfu/25 mL,
100 cfu/25 mL. M: 100 bp DNA ladder. * (A): every sample was
artificially contaminated by Salmonella choleraesuis AS1.1190
at 100 cfu/25 mL; (B): every sample has been enriched for 12h.
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Evaluation of new specific molecular targets for the PCR detection of
Salmonella spp. in foods
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Abstract: [Objective] The purpose of this study is to find new molecular targets for the detection of Salmonella. [Meth-
ods] Homology comparison of genomic sequences in GenBank among Salmonella serovars and the specificity comparison
among Salmonella and non-Salmonella strains were done with the BLAST (Basic Local Alignment Search Tool Program).
We randomly selected 15 target sequences to design and synthesize 27 sets of primers for the evaluation of specificity and
sensitivity and development of PCR methods. [Results] Primer FS23 was the best in specificity and sensitivity among
these 27 sets of primers. The 44 Salmonella strains produced a specific 492-bp amplification band, whereas 22 non-Sal-
monella strains did not using primer FS23 for PCR detection. The detection sensitivity of FS23 was 11.9 fg/uL for DNA
templates and 4.9x10° cfu/mL for whole cells. Salmonella could be detected successfully by the PCR method developed in
this study after 5 h enrichment when the milk samples were artificially contaminated by this organism at 100 cfu/25 mL.
[Conclusion] The sequences against FS23 is a new and excellent molecular target for the detection of Salmonella. The
FS23-based PCR assay is sensitive and specific, and can be used for rapid detection of Salmonella in foods.
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