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Abstract: Chicken meat is a valuable source of protein and consumption of it continues to rise day to day. The aim of
the present study was to evaluate the genetic homogeneity of Listeria monocytogenes (L. monocytogenes) isolates
obtained from chicken carcasses and human. Random Amplification of Polymorphic DNA (RAPD) PCR with three
different primers were used to analyze the 31 L. monocytogenes isolates recovered from human and chicken car-
casses. Primers were D8635, HLWL74, and OPMO1. Scanned images of RAPD-PCR products were analyzed using
Photocap software. The data were analyzed by SPSS software using Jaccard distance matrix and Ward’s hierarchical
cluster technique, isolates were clustered and displayed in dendrogram form. Molecular serotyping of the isolate
was done. Most of the isolates were grouped into two serogroup Ilb and lla. However some of them were serotyped
as Vb serogroup. In the RAPD assay, all of the primers gave amplified bands. Among these three primers, OPMO1
had the most discriminatory power due to producing polymorph bands. Totally, 75 different bands with sizes rang-
ing from 150 bp to 3300 bp, were produced. The dendrogram for Listeria monocytogenes isolates from chicken
and human showed five different clusters (designed as A to E). In this study, there wasn’t any association between
food and human isolates of L. monocytogenes. RAPD has more discriminatory power than serotyping. On the other
hand, there were different RAPD profiles among isolates of the same serotype and also, similar RAPD profile among
different serotypes were observed.
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Introduction

Listeria monocytogenes is a gram positive
bacillus, which is widely distributed in nature.
Listeria is able to infect wide variety of animals,
however ruminants and rarely pigs develop dis-
ease. Birds are generally subclinical carriers of
the organism. Direct transmission of Listeria
monocytogenes from infected animals, espe-
cially during calving or lambing [1] are very rare.
Zoonotic transmission of the disease to
humans is not clear, and contamination of
food-processing environment is of greater pub-
lic health importance [2].

Listeria contaminate different types of food
products and can survive in the environment
for a long time. However, due to its multiplica-
tion in refrigerator temperature, readily transfer

to other foods especially ready to eat ones.
Because of L. monocytogenes pathogenicity in
neonates, elderly and especially pregnant
women, became a significant hazard to public
health [3].

For a long time, food-borne listeriosis was con-
sidered as an invasive disease that affected
only susceptible population groups, which rare-
ly associated with gastrointestinal symptoms
[3]. However, later noninvasive form of listerio-
sis was observed in persons with no predispos-
ing conditions. These findings increase the pub-
lic health significance of L. monocytogenes
[4-8].

Although the morbidity of listeriosis is relatively
low, the mortality of the systemic/encephalitic
disease can be very high, with values of 20-



RAPD of food & clinical L. monocytogenes isolates

Table 1. Sequence of RAPD primers

Primer Sequence (5’-3) Reference
D8635 GAGCGGCCAAAGGGAGCAGAC [19]
HLWL74 ACG TAT CTG C [20]
OPMO1 GTTGGT GGC T [21]

30%. In Europe, the hospitalization rate is esti-
mated at more than 95% [3].

In order to characterization of food and clinical
Listeria monocytogenes strains different phe-
notypic and genotypic methods exist. Pheno-
typic methods as like as serotyping due to exis-
tence of untypable strains have low discrimi-
nating power. Therefore, genotyping method
such as pulsed-field gel electrophoresis (PFGE)
[9] and random amplified polymorphic DNA
(RAPD) [10] with higher discriminatory power
are needed.

A rapid and highly promising tool for discrimina-
tion of L. monocytogenes strains is RAPD [11].
RAPD has been widely used in epidemiological
studies [12-14]. Although, investigations on the
association of isolates from foods and clinical
incidences showed the diversity of L. monocy-
togenes was unable to cluster the causative
agent to the source [13, 15].

However, the RAPD-PCR is a suitable technique
for monitoring strains on a wide scale and for
comparison of whole genome diversity [16].

In this paper, different strains of L. monocyto-
genes recovered from chicken carcasses and
human patients were used in RAPD test, with
three different primer in order to investigate
their genetic homogeneity.

Materials and methods
Isolation of L. monocytogenes

A total of 31 isolates of L. monocytogenes were
recovered from chicken carcasses (26 isolates)
and Human (5 isolates from CSF samples).
Those isolates were detected by biochemical
method and were confirmed by molecular
method. Serotyping were carried out according
to Kérouanton et al. [17]. The human isolates
had been recovered from different area and
further analysis was done in the laboratory
(unpublished data).
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DNA isolation

DNA templates were prepared using freshly
grown Listeria monocytogenes on Oxford Agar,
a loop full of bacteria were added to 250 pL
sterile distilled water and boiled in a water bath
at 100°C for 10 min [18]. Template DNA was
stored at -20°C until used for PCR reactions.

Random amplified polymorphic DNA analysis

The 31 isolates were analyzed using RAPD PCR
with three different primers, including D8635
[19], HLWL74 [20] and OPMO1 [21], which had
been previously published. Table 1 showed the
sequence of these primers. These three prim-
ers were synthetized by Macrogen, Korea. In
each reaction 10 picomol of primer and 20
nanogram of extracted DNA was used. In fact,
all reaction mixtures were carried out in a final
volume of 25 pl and amplified by a thermal
cycler (Techne TC-512, UK).

The amplification reaction for D8635 primer
was followed by a 35-cycles program: Dena-
turation at 94°C for 4 min; Annealing at 39°C
for 45 s; and extension at 72°C for 1 min. For
HLWL74, the thermal condition was as follow-
ing: an initial denaturation step of 95°C for 4
min, followed by 45 amplification cycles of 1
min at 95°C, 2 min at 35°C, and 1 min at 72°C
and followed by a final extension of 72°C for 10
min. In the case of OPMO1 primer, the reaction
mixture was cycled through the following tem-
perature profile, 44 cycles: 94°C for 1 min, 2
min at 30°C, and 72°C for 2 min. This was fol-
lowed by a final cycle at 94°C for 1 min, 30°C
for 2 min, and 72°C for 10 min.

Four microliter of PCR products were separated
on a 1% agarose gel which was pre-stained by
ethidium bromide and visualized under UV illu-
mination. All isolates were analyzed at least
twice and controls were included in all the reac-
tions to ensure reproducibility.

Interpretation of PCR fingerprint images and
statistical analysis

Scanned images were analyzed using Photocap
software. Bands were assigned on a presence-
absence basis. The software estimated band
sizes for RAPD PCR data.

The data were analyzed using SPSS software,
ver.16. Because the data were binary, in order
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Figure 1. Dendrogram of chicken (a) and human (h) Listeria monocytogenes
isolates using three random primers. A to E showed different clusters.

to classify the isolates Jaccard distance matrix
and Ward'’s hierarchical cluster technique were
used. Isolates were clustered and displayed in
dendrogram form.

Results
Serotyping

From the 31 isolates of Listeria monocyto-
genes, 19 (18 of chicken carcasses and 1 from
human patients) of them were classified as Ilb
serogroup, which is mostly containing 1.2b and
3b serovars of L. monocytogenes. The next
common serogroup was lla (L. monocytogenes
serovars 1/2a, 1/2¢, 3a, and 3c¢) which con-
tained 9 isolates (7 of chicken carcasses and 2
from human patients). At the last was IVb sero-
group (L. monocytogenes serovars 4b, 4d, and
4e) which consisted of 3 isolates (1 of chicken
carcasses and 2 from human patients).
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as 1 and O, respectively.

The dendrogram for L. mono-
cytogenes isolates from chick-
en and human (Showed Five
different clusters (designed as A to E) (Figure
1).

All human isolates were grouped in one cluster,
cluster D (27 h, 28 h, 29 h, 30 h, 31 h). 12
(38.7%) isolates displayed a single RAPD profile
(cluster C) which all of them were isolated from
chicken carcasses (l1a, 4a, 6a, 7a, 10a, 12a,
17a, 20a, 21a, 22a, 24a, and 26a).

The second most common RAPD profile, cluster
A, accounted for 22.6% of isolates (7 of 31 iso-
lates). Also, this profile consisted of chicken
carcass isolates. However, type A appeared to
be more prevalent in two points of sampling
area. The most genetic similarity (86.7%) was
seen between 13a and 15a isolates. 14a and
15a had about 80% genetic similarity.

The remaining of L. monocytogenes isolates
(38.7%) distributed in three profiles. RAPD pro-
file, type B, consisted of 6 isolates (3a, 5a, 18a,
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19a, 23a and 25a) from chicken carcasses, but
type E consisted of only one L. monocytogenes
isolate from chicken carcass (2a).

Type D, RAPD profile, contained all human
isolates.

RAPD showed a reproducibility level of more
than 95%. Control assays, which contained no
cell lysate, yielded no detectable amplified
product.

Discussion

Molecular methods such as RAPD-PCR tech-
nique and pulsed field gel electrophoresis
(PFGE) are the two main methods used by dif-
ferent authors for bacterial strain characteriza-
tion. Typing of L. monocytogenes is very impor-
tant for identifying the sources of contamina-
tion and investigation of foodborne outbreaks
[22].

Unlike developed countries, organized studies
on the association of pathogenic L. monocyto-
genes with human listeriosis are lacked in Iran.
L. monocytogenes has been isolated from dif-
ferent sources, including foods of animal origin
and clinical cases in animals and humans
[23-25].

Medrala et al. was used RAPD-PCR to establish
the persistence of L. monocytogenes strains
isolated from products in a Polish fish-process-
ing plant. Moreover, molecular epidemiology of
L. monocytogenes strains in cheese [16], poul-
try, and pork [27] plants were investigated. In
these papers different levels of differentiation
were obtained.

World Health Organization suggested more
studies to make RAPD test as a standard meth-
od for wide scale typing of L. monocytogenes
[22].

In this study, a comparison of Chicken and
human L. monocytogenes isolates was per-
formed by RAPD PCR using three different prim-
ers. RAPD analysis of 26 isolates of L. monocy-
togenes from chicken carcasses and 5 isolates
recovered from human patients revealed five
major clusters designated as A to E.

Clusters A, B, C and E belonged to isolates of
chicken carcasses, but cluster D belonged to
human isolates.
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Cluster A was constituted of two serogroup, lla
(8a, 9a, 13a and 15a) and llb (11a, 14a and
16a) (unpublished data). Also, cluster B con-
tained 2 different serogroups. Isolates no. 5a,
18a, 23a and 25a belonged to serogroup llb
and were associated to cluster B. Also, isolate
3a belonged to these cluster and the lla sero-
group. But, cluster C include 3 serogroups, lla
(4a and 10a), llb and IVb (6a). However, identi-
cal RAPD profiles were also observed for some
isolates distinguishable by serotyping. Similar
results were obtained by other researchers [13,
21, 28].

Whereas the isolates from clusters A to C pro-
duced mixed profile pertaining to their sero-
groups, but cluster E only consists of one iso-
late (2a) belonged to serogroup Ilb (1.2b, 3b)
(unpublished data). Similar findings were also
reported by earlier studies [19].

At a genetic similarity of more than 70%, 3 dif-
ferent RAPD types (13a, 14a and 15a) were
detected and all of them were isolated from the
same area of sampling. Two of them (13a and
15a) belonged to the same serovar group i.e.
1.2a, 3a, 1.2c and 3c. Also, they have more
than 80% similarity. Strains of lactobacillus,
which had common origin in terms of their area
had identical RAPD profiles has been reported
by Corroler et al. [29].

In Current study, RAPD test offered greater dis-
crimination of isolates rather than serotyping.
Isolates no. 14a, 5a and 20a had the same
serogroup but classified in three different RAPD
type A, B and C respectively. This technique
allowed discrimination among isolates of the
same serogroup and also among isolates recov-
ered from the same sampling areas or from
those isolated from different areas [28]. This
would suggest that the regions of amplification
of DNA in the PCR are not serotype specific
[21].

Isolates belonged to Ila serogroup distributed
in different clusters of chicken isolates. It may
be related to heterogeneous nature of this
serogroup.

In addition, five isolates from chicken (isolate
no. 20a, 21a, 22a, 24a and 26a), had similar
RAPD profile (cluster C), belonged to the same
serovar group.

On the other hand, three isolates from chicken
carcasses (isolate no. 1a, 6a and 4a), had iden-
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tical RAPD profiles (cluster C), belonged to dif-
ferent serovar group (1/2b, 3b and 4b, 4d, 4e
and 1/2a, 3a) and were isolated from different
areas. Similar findings were reported in other
studies [13, 14, 20, 21, 30].

The three isolates (5a, 11a and 21a) recovered
from chicken, belonged to the same serovar
group (1.2b, 3b), but, RAPD analysis of these
isolates revealed three different profile A, B,
and C. Amount of 12 kinds of RAPD profiles
were observed for serogroup 4 [21]. In addition,
the observation of most of the L. monocyto-
genes isolates of potential serotype 1.2b is of
public health concern, as serotype 1.2b has
been one of the serotype mainly associated
with human listeriosis.

In conclusion, RAPD has certain advantages
over more-traditional typing techniques such
as serotyping, because RAPD offers greater
discrimination of isolates. So, combination of
serotyping and RAPD offer a higher level of dif-
ferentiation rather than each method used
alone. Although, the number of human isolates
was low, however, in this study, there was no
association between food and human isolates
of L. monocytogenes. On the other hand, there
were different RAPD profiles among isolates of
the same serotype and also, similar RAPD pro-
file among different serotypes were observed.
Also, OPMO1 had the most discriminatory
power among the three used primers.

This study also demonstrates the rationale for
further research into the safety of final food
products sold at restaurants or caterings. This
information may also be useful to local and
state regulatory officials responsible for food
safety.
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