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Abstract

Salmonella species are the most important etiologic agents of food-borne acute gastroenteritis. The most common

serotypes isolated from humans are Salmonella enterica serotype Typhimurium (S. Typhimurium) and S. Enteritidis.
Traditional detection methods for Salmonella are based on cultures using selective media and characterization of suspicious
colonies by biochemical and serological tests. These methods are generally time-consuming and not so highly sensitive.
Recently, the polymerase chain reaction (PCR) has been used as a highly sensitive, specific, and rapid test for the presence of
pathogenic bacteria. In this study, a multiplex PCR (m-PCR) was used to detect S. Typhimurium and S. Enteritidis. We
selected m-PCR target genes, which were the spv (virulence plasmid specific for S. Enteritidis) and sefA (S. Enteritidis
fimbrial antigen) genes, fliC (H1-i antigen specific for S. Typhimurium) and a randomly cloned sequence specific for the

genus Salmonella.

With the m-PCR, random sequence was detected from all strains of Salmonella spp., spv and sefA were detected from all
strains of S. Enteritidis (100%), and f7iC was detected from all strains of S. Typhimurium (100%). This assay indicates that
the specificity of the m-PCR makes them potentially valuable tool for detection of S. Typhimurium and S. Enteritidis.
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Table 1. Synthetic oligonucleotides used as primers for PCR
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Target gene Primer Sequence (5" = 3") Size (bp) Tm (C) Reference
ST11 GCC AAC CAT TGC TAA ATT GGC GCA Soumet et al.
Random sequence - 429 55 o0r 56
ST15 GGT AGA AAT TCC CAG CGG GTA CTG G (1999)
. Fli15 CGG TGTTGC CCAGGTTGG TAA T _ Soumet et al.
fliC 620 55
Typ04 ACT GGT AAA GATGGC T (1999)
S1 GCC GTA CAC GAG CTT ATA GA Soumet et al.
Spv 250 55
S4 ACC TAC AGG GGC ACA ATAAC (1999)
tlic FIi15 CGG TGT TGC CCA GGTTGG TAA T 559 56 Soumet et al.
Tym ACT CCT GCT GGC GGT GCG ACTT (1999)
sefA 561.167 AGG TTC AGG CAG CGG TTA CT 312 56 Soumet et al.
sef478 GGG ACA TTTAGC GTTTCT TG (1999)




42 olo.9) .

Derby ¥ S. Schwarzengrund ZF 55, C1 (S. Ardwick,
S. mbandaka ¥ S, Rissen Z} 55), E1 (S. Westhampton
159, Ea (S. Senftenberg 157), L (S, Ruiru 55) 5 111FE
FTAIBHA T Ve R Re 2 A Yol A EaEel i
o R ZE S AN ST

DNA =&

A A 25 E genomic DNA 52 o]*09] ¥y of o}
2} Wizard genomic DNA purification kit (Promega,
USA)E AH&-3k3L e

Oligonucleotide primer2| g

m—PCRo| A% oligonucleotide primer? 7|4 E,
ZEAES] A7) W 2% Table 19142} Ze] random
sequence (ST11-ST15) 5 5% Genomine (Korea)ol &

3 o= st ARg-shl

m—-PCRO|| 2[gt RFXIe| ZHE
m-PCR 32 T—gradient (Biometra, Germany)Z ©]

g3t

Random sequence, fliC % spv ST Xt

Random sequence, fliC (Fli15—-Typ04) L spv 52 #}9]
FA HES Y% m-PCRE Soumet 522 WS oFF 4
A Betste] 10x PCR buffer 2.5 ul, 10 mM dNTP 2.5 ul,
template DNA 1 ul, 20 pM primer 2t 0.5 w!, Taq
polymerase (TaKaRa, Japan) 0.2 wlE 3EF3to] XI5
25 w7} EA 3k PCRS 94Co| A 58%F denaturation

Azl T 94T A 20%, 55Tl A 40%, 72Co A 18 =4
o2 F 35 cycled g ofS 72Tl A 1023t extension
=

Random sequence, fliC & sefA ST Xt

Random sequence, fIiC (Fli15-Tym) ¥ sefA %A}
=2 213 m—PCRE Soumet =229 HH & o7t 44 HQH
3o} 10x PCR buffer 2.5 u, 10 mM dNTP 2.5 ul,
template DNA 1 ul, 20 pM primer Z} 0.5 w¢, Taq
polymerase (TaKaRa, Japan) 0.2 wlE E3}F3slo] ZZao)
25 w7} EA 3k, PCRS 94°Cofl A 587k denaturation
AZL 3, 94T A 20%, 56 Toll Al 40%, 72Tl A 182 =4
o2 % 35 cycle e tf2 72Co A 1087t extension
Al e,

o

EFZLH=0] =l

PCRoll sl S E A2 o]e] ®H o 35}
loading buffer (30% glycerol, 50 mM EDTA, 0.025%
bromophenol blue in 50 mM Tris - HCl, pH 8.5 9} 2:11&
=355t 2.0% agarose (Sigma, USA) geldell loading 3}
31 TBE buffer (40 mM Tris, 20 mM boric acid, 1 mM
EDTA; Invitrogen) dloll 4 120~140 volt2 <F 1A|7F F<F
A7l 95 AAA ) Agarose (Sigma, USA) gel& 0.5
ug/ml®] ethidium bromide (Gibco, USA) & o2 A A]
71 & UV transilluminator (Hoefer, USA)E AM&3}9]
DNA 4H&& #9135}tk Marker®2+= 100 bp DNA Ladder
(Promega, USA)E AHE33 o

Table 2. Evaluation of the specificity of m-PCR using three primer pairs on different bacterial strains

Strains Serogroup No. of Positive result by m—PCR with amplified products of
strains 429 bp 620 bp 250 bp 559 bp 312 bp
S. Enteritidis D1 20 20 0 20 0 20
S. Typhimurium B 54 54 54 0 54 0
S. Agona B 5 5 0 0 0 0
S. Derby B 5 5 0 0 0 0
S. Schwarzengrund B 5 5 0 0 0 0
S. Ardwick Ci 5 5 0 0 0 0
S. Mbandaka Ci 5 5 0 0 0 0
S. Rissen Ci 5 5 0 0 0 0
S. Westhampton Ei 1 1 0 0 0 0
S. Senftenberg Ex 1 1 0 0 0 0
S. Ruiru L 5 5 0 0 0 0
E. coli - 2 0 0 0 0 0
Staphvlococcus aureus - 2 0 0 0 0 0
Total 115 111 54 20 54 20
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Figure 1. Multiplex PCR products amplified from Salmonella
strains using three pairs of primers (random sequence,
fliC and spv). M; 100 bp DNA Ladder (Promega). lane
1~5; S. Enteritidis, lane 6~10; S. Typhimurium, lane
11; S. Agona, lane 12; S. Derby, 13; S. Ardwick,
lane 14; S. Westhampton, lane 15; S. Ruiru, lane 16; E.
coli, lane 17; Staphylococcus aureus.
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Figure 2. Multiplex PCR products amplified from Salmonella
strains using three pairs of primers (random sequence,
fliC and sefA). M; 100 bp DNA Ladder (Promega).
lane 1~5; S. Enteritidis, lane 6~10; S. Typhimurium,
lane 11; S. Agona, lane 12; S. Schwarzengrund, 13;
S. Mbandaka, lane 14; S. Rissen, lane 15; S.
Senftenberg, lane 16; E. coli, lane 17; Staphylococcus
aureus.
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