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A total of 210 food samples (Fish-100, mutton-60, paneer-50) and 60 human
clinical samples (blood-40, CSF-20) were screened for the isolation and identification of
Listeria monocytogenes  using standard microbiological technique. Seven isolates of
L. monocytogenes were recovered, and subjected to PCR assay for detection of virulence
associated with hyl-A genes. The isolates under study produced strong amplification of
the products at approximately 456 bp, which was in agreement with the expected size
confirming the isolates as L. monocytogenes.
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Listeriosis, an important bacterial
zoonosis is caused by an intracellular pathogen L.
monocytogenes. Listeria is one of most virulent
food-borne pathogens with case fatality rate of
20-30% (Ramaswamy et al., 2007), which can even
go upto 50% in neonatal population (MacGowan
et al., 1991; Baron et al., 1994). L. monocytogenes
is responsible for causing abortion, septicemia,
meningitis, infertility, gastroenteritis and
conjunctivits in both humans and animals (Aureli
et al., 2000; Va’zquez-Boland et al., 2001).  Food
acts as a vehicle for 99% of human listeriosis cases
(Mead et al., 1999). During the last decade,
thousands of reports have been poured showing
the presence of L. monocytogenes in various food

products including raw and ready to eat products
(Bhileganokar et al., 1997). To monitor the incidence
of L. monocytogenes in foods, reliable and rapid
methods are need of the hour especially in the
changing context.  Norton (2002) has reviewed
nucleic acid amplification-based methodology,
specifically polymerase chain reaction (PCR)-
based assays for the detection of L.
monocytogenes in various foods and
environmental samples.  In the present study the
isolates of L. monocytogenes recovered
microbiologically were further confirmed by
amplification of hyl-A gene.

MATERIAL AND METHODS

All the seven isolates (from foods and
human clinical cases) confirmed by cultural,
biochemical, in-vitro and in-vivo pathogenicity test
(Anton’s test and monocytosis in rabbits) were
screened for their virulent and non-virulent status
by verifying the presence or absence of
Listeriolysin O (hly-A) gene. The amplification of
hly-A gene was carried out by following the
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protocol of Noterman et al., 1991a with slight
modifications.
DNA extraction

Isolates of L. monocytogenes were grown
overnight in brain heart infusion broth at 37oC.
Out of this broth culture, 0.5ml culture was
transformed to micro-centrifuge tube and
centrifuged at 12000 rpm for 10 min. The
supernatant was decanted off and pellet was
resuspended in 500µl of phosphate buffer saline
solution (PBSS) and re-centrifuged at 12000 rpm
for 10 min. The recovered pellet was resuspended
in 100µl of sterilized DNAse and RNAse free milliQ
water. The pellet was suspended in the added water
by vertexing and the lysis of the bacteria was
performed by boiling the tube for 10 min followed
by snap chilling in crushed ice. 2.5 µl of the
obtained lysate was utilized as template DNA in
amplification reaction volume of 25 µl.
PCR amplification

A pair of forward and reverse primers
(Table 1) were used for amplification of 456 bp
region of the hly-A gene in 25 µl of reaction mixture
containing 2.5 µl of lysate DNA, 2.5 µl of 10X PCR
buffer, 0.5 µl of 10mMdNTP, 2.0 µl of 25mM MgCl2,
3 µl of 10ng/µl of the primers (forward + reverse),
0.1 µl of 5U/µl Taq DNA polymerase and 14.4 µl
MilliQ water. The amplification parameters  included
an initial denaturation at 94ºC for 2 min followed
by 35 cycles each of denaturation at 94oC for 15
sec, annealing at 57oC for 30 sec, extension at 72oC
for 1.30 min and a final extension at 72oC for 5 min.
The PCR products were analyzed by submersive
agarose gel electrophoresis to resolve the amplified
DNA fragments of the target gene.

RESULTS AND DISCUSSION

Polymerase chain reaction (PCR) has been
increasingly used an important tool for the
identification of L. monocytogenes because of its
rapid, sensitive and specific detection.  PCR

facilitates exponential amplification of a pre-
selected region of DNA and thus represents a
highly specific and sensitive detection technique.
PCR based assays for the detection of L.
monocytogenes in food and environmental
channels have been successfully used by many
workers (Norton, 2002).).The genes of different
virulent markers have also been used for the
species-specific identification of L.
monocytogenes Certain virulence genes (prfA,
inlA, inlB, inlC) and virulence-associated genes
(dal, LisR, clpP) intercepted with the L.
monocytogenes genome play important role in
intracellular survival, cell to cell spread and
virulence of the otganism (Zhang, 2004). Recently,
PCR and nested PCR for the species-specific
identification of L. monocytogenes using primers
against hly-A gene was standardised with a
minimum detection level of 5 cells per reaction
(Balamrugan, 2002).  Several virulence associated
genes have been sequenced and used as PCR-
targets for the detection of L.  monocytogenes e.g.
Listeriolysin O (hly-A) gene (Rossen et al., 1991),
the Dth 18 gene (Wernars et al.,1991), the iap A
gene (Jaton et al., 1992) and the plc A gene
(Notermans et al., 1991b). Listeriolysin O encoded
by hly-A gene has been regarded as the most
important virulence factor. In the present study, all
the isolates of L. monocytogenes were confirmed
by amplification of the hly-A gene. The isolates
produced a strong amplification of the target gene
at approximately 456 bp, thereby confirming the
isolates as L. monocytogenes (Fig 1). In order to
avoid the possible failure in the detection of
virulent L. monocytogenes, a one step procedure
enabling the demonstration of three virulence-
associated genes, prf A, hly A and plc B
simultaneously in a single PCR mixture was
developed for a large scale survey (Cooray et al.,
1994). Recently, multiplex PCR targeting many
virulence genes of L. monocytogenes (plc A, prf A
and hly A genes) have been employed (Rawool,

Table 1. Details of the primers used for amplification of hyl A gene

Target gene Primer sequence Product size (bp) G+C content

hyl A Forward 5'-GCAGTTGCAAGCGCTTGG AGTGAA-3'     456   54%
Reverse GCAACGTATCCTCCAGAGTGATCG-3'   54%
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2004). In conclusion, hly-A based PCR assay serve
as an important tool for confirmation of virulent L.
monocytogenes from human, animal, food and
environmental samples giving the extract status of
this important zoonotic disease.
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Lane 1: DNA Ladder 1000 bp.
Lane 2: Positive control.
Lane 3,4,5,6,7: PCR Product.

Fig. 1. Bands revealing amplified products of hyl-A gene of Listeria monocytogenes
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