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Abstract

The study was conducted to develop a rapid method for the detection of Listeria monocytogenes in
foods via polymerase chain reaction (PCR) technique using hemolysin gene (hlyA) primers. Specificity
and sensitivity of PCR, optimal conditions for PCR and application of hlyA gene primers for the detection
of L. monocytogenes from milk and beef were investigeted. Each of the 20 L. monocytogenes strains
gave a single 713 bp band, but other Listeria Spp- and other bacteria did not show any bands. As few
as 1 pg of L. monocytogenes DNA or 2.4X 10° L. monocytogenes cells could be detected with hlyA
gene primers. PCR product was most improved at 20~30 cycle in terms of removal of tailing and
sensitivity. Also, the sensitivity was significantly improved by the further 10~ 15 cycle after 20 cycle
PCR amplication. Milk (10 mlL) and beef (10 g) samples were inoculated with L. monocytogenes at
the concentrations ranging from 0 to 10° CFU/mL or g to determine the best sensitivity of PCR for
the rapid detection of L monocytogenes. PCR assay could detect 2 cells in milk with repeating PCR
amplication and 2.6X10” cells in beef sample after 24 hr enrichment growth at 35°C in LEB.
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Al ol A14-3F FF+= Table 13} Zv}. 3-A1 = Listeria
monocytogenes, Listera spp. 2 78t 55 25T T
St A FoA Helgt #FE AMHEse 2 ARSA tryptic
soy broth(TSB), listeria enrichment broth(LEB) % tryp-
tic soy agarell 43 Adju]efale] A}g3sHch

Genomic DNA &

PCR HF$o| #33 Listeria spp.8t o8& T5
chromosomal DNAE #2]3}7] $13}e} 2 ¥F& 10 mL
2] BHI(brain heart infusion, Difco, USA, Detroit)ell &
Z-849] 2w 35°Col| A 244]7F vkt 3 3,000 X g2 10+
74 A Eelsted FAE AAA AN 2 A A B-& A AT

<+ A= 1%(w/v) SDS2} 100 pg/mL2] Proteinase

Table 1. Bacterial strains used in this study

No. Bacterial species Strain

1 L. monocytogenes ATCC 19111

2 L. monocytogenes ATCC 19114

3 L. monocytogenes ATCC 19115

4 L. monocytogenes Scott A

5~20 L. monocytogenes Isolated in foods

21 L. ivanovii ATCC 19119

22~23 L. seeligeri Isolated in foods

24 L. innocua ATCC 33090

25~31 L. innocua Isolated in foods

32 L. welshimeri ATCC 43547

33~34 L. welshimeri Isolated in foods
Bacillus cereus IFO 3836

Other  Escherichia coli ATCC 25922

bacteria Staphylococcus aureus ATCC 25923

species Streptococcus pyogenes ATCC 12348
Klebsiella pneumoniae IFO 3321

K’} %" TE 943910 mM Tris-HCl, 1 mM/L
EDTA; pH 7.8) 9.5 mLell #fA132! oh-& 37°CellA 1 A]
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3} 242 o) 2087} wkx] 3t o}, F=%2] chloroform-iso-
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3 o179 AlyA primer ELMHLYF % ELMHLYR 7+
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Fig. 1. Specificity test for detection of L. monocytogenes in the PCR assay using the hly A gene primer.

Pannel A Listeria sp. Amplication products.

Lane M : Lambda DNA/HindIll Marker, 1: L. monocytogenes ATCC 19111, 2: L. monocytogenes ATCC 19114,
3: L. monocytogenes ATCC 19115, 4 : L. monocytogenes Scott A, 5~20' L. monocytogenes isolates, 21 : L. ivanoui
ATCC 19119, 22~23: L. seeligeri isolates, 24 : L. innocua ATCC 33090, 25~31 : L. innocua isolates, 32 : L. weelshimeri

ATCC 43547, 33~34: L. weelshimeri isolates.
Pannel B: other bacteria amplication products.

a: L. monocytogenes ATCC 19111, b : Bacillus cereus IFO 3836, ¢ : Escherichia coli ATCC 25922, d : Staphylococcus
aureus ATCC 25923, e: Streptpcoccus pyogenes ATCC 12348, f: Klebsiella pneumoniae IFO 3321.
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713bp

Fig. 2. Senstivity test for detection of L. monocytogenes in pure cultures.

Pannel A: PCR products with extracted DNA.

Lane M: Lambda DNA/HindIll Marker, 1: 100 ng DNA, 2: 10 ng DNA, 3: 1 ng DNA, 4: 100 pg DNA, 5: 10 pg

DNA, 6 : 1 pg DNA, C : no DNA (negative control)

Pannel B : PCR products with whole cell.
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Fig. 3. PCR amplication products obtained from 2.5% 10’
cell of L. monocytogenes ATCC 19111 were sub-
jected to PCR in various cycle numbers.
Lane M : Lambda DNA/Hindlll Marker, 1 : 20 cycle,
2: 30 cycle, 3: 35 cycle.
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Fig. 4. PCR amplification products of L. monocytogenes ATCC 19111 using different DNA template method.
1~8: using DNA template to DNA extration, a~h: using DNA template to whole cell
Lane M : Lambda DNA/Hind Il Markers, 1 and a: 1% 10° CFU/mL, 2 and b : 1X10° CFU/mL, 3 and ¢ : 110" CFU/mL,
4andd: 1X10° CFU/mL, 5 and e: 1X10? CFU/mL, 6 and f: 1X10 CFU/mL, 7 and g : 1 CFU/mL, 8 and h: 0 CFU/mL

M1234567 8¢9

M1234567889

M12 34567 89

C

Fig 5. Detection limit of the PCR method using hlyA gene primer for L. monocytogenes ATCC 19111 cells inoculated

into raw milk.

Panel A 40 PCR cycle, Panel B: 24 PCR cycle, Panel C: 24 PCR cycle then again 10 PCR cycle
Lane M : Lambda DNA/Hind T Markers, 1 : 1%10° CFU/mL, 2 : 1x 10° CFU/mL, 3 : 1% 10° CFU/mL, 4 : 1 X10* CFU/mL,
5: 1x10* CFU/mL, 6: 1x10 CFU/mL, 7: 1 CFU/mL, 8: 1x10" CFU/mL, 9: negative control.
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genes®| 7 &0l #3te] 213k}, E3], Wang (15
o] A28} primerE 148 PCR 71 o] #3}od= =)
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Fig. 6. Detection limit of the PCR method using hlyA gene primer for L. monocytogenes ATCC 19111 cells inoculated

into cut beef.

Panel A: not cultured, Panel B: cultured for 24 hours

Lane M : Lambda DNA/Hind T Markers, 1: 26x 10" CFU/g, 2: 2.6x10° CFU/g, 3: 26x10° CFU/g, 4: 2.6x10°
CFU/g, 5: 26%10° CFU/g, 6: 26X 10° CFU/g, 7: 26x10 CFU/g, 8: 26 CFU/g, 9: 26X 10" CFU/g, 10: 2.6x 107

CFU/g, 11: negative control
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