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Abstract

Introduction: Listeria monocytogenes is a Gram paositive bacterium, often found in the
environment and is responsible for sericus food-borne diseases such as perinatal infections,
- ) :ic]:lliuﬂémia and meningoencephalitis in humans and animals. For this reason, distribution of the
: ctpA (copper transport protein A) among L. monocytogenes was isolated from clinical,
environment, dairy, and poultry samples, and was investigated. Then, cipA gene was transferred
into E.coli DHS5-. :
Materials and Methods: This investigation was carried out in two steps (ctpA was

found in L. monocytogenes isolated from different sources, which was kept in culture collection
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of Adelaide University, Australia. Then ctpA gene was transferred into E. coli DH5-a. CipA
DNA from L. monocytogenes was amplified by PCR, identified on agarose gel, purified by
phenol, and ligated into pGEM-T wector. Then, it was transferred on X-gal plate containing
ampicillin. The sequencing of ctpA DNA was determined by using dye terminator kit to purify
DNA, and followed by sequencing machine.

Results: By using PCR to identify the homologous DNA in 69 isolates, 38% of tested
isolates contained cipA determinant, Our results showed that: 90% of clinical and dairy isolates;
85% of environmental isolates and 7% of 35:[:»1.|]t1';.r isolates of L. monocytogenes contained clpA
in chromosome DNA. Fortunately, the transformation of ctpA from L. monocytogenes into E.
coli DHS-x was successful.

Conclusion: Since, the existence of ctp in clinical, dairy and environmental samples was
90% and in poultry was 7%, therefore, the virulence of all strains of this bacteria are not the
same. Introducing such clone (ctpA gene) into suitable carrier siralns, -_:oujd be expected to
produce a good oral immunogen against L. monocytogenes.
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Introduction
The Gram-positive Listeria monocytogens, is a
facultative, non-spore  forming, rod  shaped  and

intracellular arganism. This bacterium is found in the

environment.  Epidemiclogical studies  of  listeriosis
outbreaks have suggested butter (1), soft cheeses (2),
pasteurized milk (3), raw wvegetables (4}, meat and
production of meat (5) as prabable vehicle of infections
in  human

Elderly patients, pregnant women and

ndviduzls with predisposing  conditions that
compromise their immunity, such as transplants, and
malignancies such as lymphomas, are at a particular
rizk, Meaningitis is the most commonly recognised form
of human listerial infection and it demonstrates the
tropism of L. monocytogenes for the cantral nervous
systern (B). In perinantal listeriosis, depending on the
time of necnatal infection, two distinct forms of clinical
syndromes are observed. The first is infection of the
fotus which often leads to abortion ar stillbith. The
second syndrome (late onsetl necnatal infection), which
results fram a later infection at or shartly after birth to
third week of life, which manifests into meningitis (7).
Francis and Thomas (8) identified a gene in L
monocytogenas (ctpA), which encodes a 633 aming
acid polypeptide with  strong  similarity  to cation
transporting  p-type  ATPases

L15554),

[Genbank Accession

MumBer: Sequaence  and  phylogenetic
analysis, indicated that CtpA was most closely related
to a class of ptype ATPase involved in copper
of L

which  was

transport in procartoyles  and  eucaryotes.

monooytogenes  infections (3, 10),
considerad as virulence faclors known to play a role in
pathogenicity. Howewver, additional factars which affect
cell wviability may also play & role in allowing the
organism to seleclively establish an infection. For
example, a significant number of L monocytogenes
strans are resistant to heavy metal cations including
cadmium (11), In this case, resistance s conferred by
the cadd determinant, & p-dype ATPase protein
involved in cadmium transport.

Paype ATPases involved in the transpon  of
cadmium or coppsr ions in other bacteria was repored
including Staphylococcus aureus cad A, cadC (12},

Synechococous pac S (13), E. hirse copA {14), H.
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pylori copA and ORF (15). These ATPases showed
significamt  similarity 1o the proteing associatad with
Menkes
disease (18] and Wilson disease (17). In Menkes

disease, the export of copper from intestinal cells is

copper metabalism  disorders in humans,

defective, and results in severe copper deficiency. In
contrast, Wilson disease resulis from a failure in
removing copper from the liver into bile, leading to
copper woxicity. Interestingly, the CtpA ATPase fram L
monocytogenes has  significant identity 1o bacterial
proteins invalved in transiocation of copper, as well as
those encoding Menkes and Wilson
dizsgasesdeterminants (10). Given L. monocylogenss 1s
ubiquitcusly  distributed  throughout the enviranment,
which suggests an important rale far the Ctph p-type
ATPase in survival of this arganism in its natural
habitat, and may invelve  maintaining copper
hameostasis through the transport of copper ions. The
aim of this study was concerned with the analysis and
distribution of a copper transport gene (clpd) from
different sources (clinical, dairy, environment and
poultry) obtained from culture collection at Adelaide
University, Australia, and then to transfer this gene into

E. coli DHS .

Materials and Methods

This investigation was carried out in 2 steps. first,
ctpf was found in L monocylogenes isolated from
different sources at culture collection laboratory in the
Microbiclogy Department of Adelaide  University,
Australia and then the ctpd gene was transferred into
E. cali DHS-x (8, 18).

All these bacteria were kept in solution of glyceral
and peptone solution at -70°C. Fresh single colonies of
Listeria weare prepared by streaking a loopful of glyceral
stock onto Brain Heart Infusion agar and  were
incubsted overnight at 37°C. For routine use, cullures
weare maintained on agar plate at 4°C.

First, chromosomal DMNA from Listeria spp. was
extracted by modification of Flamm et al. method (19)
Dxa soncentration was determinad by measuring the
oD of the DNA solution at 280 nm

spectrophotometer, Electrophorasis was performed al

using  a

room temperature on harizontal 1% (wiv) agarose gel
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in a TAE buffer solution (Tris, Acetic acid and EDTA).
The gel was followed by staining in ethidium bromide,
OMA fragments were wvisualised by transillumination
using a WY Transilluminator and photographed on
polaroid 667 positive film.

The size of fragments obDtained by restriction
enzyme, was calculated by comparing their relative
mobility to EcoR1 digested B, subtilis bacteriophage
SPP1 DA I manccylogenss.  Preliminary
experimants were done to determine optimum PCR
modification condition. Then, cipA in 69 samples was
investigaled, it was obtained from culture collection
laboratory  in Microbiology Department of  different
sources  (environment,  patients, dairy, meat  and
poultry). Plasmid pGEM-7 2 F (+) was used as vector
to clone DMA fragments of L monocytogenes (20).
Escherichia coll DHS-: was used as host strain for
recambinant clones, because cipA was not detected in
this bacteria, In this-study, clpA DNA from Listeria was
amplfied by PCR (8), then, ran on agarose gel
electrophoresis and purifierd with phenol.

Electrophoresis fragment DNA was ot without using
@ ethidium bromide or LUV, One ml phenaligram agarose
gel was wvorexed and kept at 7000 for 1hro After
centrifugation, chloroform was added and DNA was
ctiained by 1008  ethanol. Fragments  containing
porions of the clpA genss were ligated into pGEM-T
veclors, essentially by published procedures. Plasmids
containing insens were introduced into E. coli DH5-x
oy prerreating  cells with CaCl2 to render their
competent  cells.  Insert containing  plasmids  were
idertified  on nutrient agar plates  containing
palactosidase substrate and chromophore x-gal 40
o/ml White colonies were restreaked on ampicillin plate
and  ang  colony  was  picked up, then DA
chromosoms was extracted, and amplified with PCR
Dye-terminator kit was used 10 purify ciph DNA, Then,
the [DMA seguencing was performed by automatic

sgguencer [21]

Results
Preliminary experiments indicated that the optimum
conditions were using 25mi MgCI2 and the fallowing

PCR lemperature  cycling: 940G (templated
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denaturation) for 3 min (1cycle), 55°C (annealing) for
30 seconds, 72°C (extension) for 3 min {30 cycles),
V250 (stabilization) for 4 min (Toycle) and then halding
at 4°C [1oycle) (223, Of 69 L monocytogenss isolates,
in 38% cases, 258 bp amplification producis was
detectad, The results showed that 0% of clinical and
dairy isclates, 85% of envircnmental isolates and 7% of
pouliry isolates of L. monocytogenes contained ctpA in
chromoesome DOMA. PCR analysis indicated, that ctpa
homaologous DMA was restricted to some strains of L
monocyiogenes,

Hpa-1  digestion of ampliied DMNA  fragment
produced two products: 176 bp and 382bp (0.558
kbp), when compared with DMA of SPP1 on agarose
gel electrophoresis. After ligated chromosomal DNA
fragment into pGEM-T and transforming into E. ool
DHS-r competent cells, at least 200 white transformed
colonies inttially screened by blugfwhite differentiation
in x-gal plates appeared. FPositive clones  [white
colonies) were  idertified during  growth on media
containing  x-gal by therr  abilty  te produce
galactosidase. White caolonies contained plasmid DNA
were picked up and cultured on nutrient agar plates
which  containged  ampicilling Then, DM&A  from  the
transferred bacteria was isolated, amplified by PCR and
purified by agarose gel By using dye-terminator ki,
ctpd was purfied and sequencing was perfarmed by
autamatic sequencer. our results indicated that the
complete nuclectide sequences of ctpho N transferred
E. cali was exaclly the sams as the cipA in L.
maonooytogenes,  Theretore  the  tansformation was
successful. In Fig 1, ctpA bkand detecied on agarose

gel electrophoresis is shown.

Discussion

Copper iz an essential nutritional requiremant for
living cells yet it is very toxic whan prasent in exnoess.
It iz likely that the bacteria have essential copper
transporl systems responsitle for mantaining copper
s &l oa relatively constant low level (23). Proteins
imvalved in transporting copper of cadmium in some
other bacteria was reported (11, 15). Duing infection,
eukaryolic host cells are exposed to dramatic changes

in trace elemeant concentration in the serum (24), For




example  copper  ion concentration  in orat lwer
significantly decreased during parasitic infection (25,
28), Gtpas may therefore, play a crtical role in the
selective adaptation of L monocytogenes fo vaning
ervironments ncluding the intracellular location of an
infacted host. For survival in this environment, L
maonascytogenes may have acquired the mechanism 1o
sequester copper from infected cells by ctpA function,
Cipa is necessary for L momaocylogenes 1o persist
in organ tissue of infected mice (18], In view of the
significance  of  ctpA  in bacterial  infections,  we
invastigated the distibution of the clpA among L
monocylogenes isolates from  envirenment,  clinical,
dairy and pouliry samples, which was kept in culture
collection latoratary in Microbiclogy Department  of
Adelaide University, Australia. Using PCR 1o identify
homaologous DNA in B9 isolates, 38% of the tlested
isolates contamedd the ctod determinant, Howewver, DNA
homologous to ctpd was not detectad in all strains,
antinictics have  effectively been used 1o frest

human  listeriosis  (27),  Ampicilin,  amoxicillin . and
gantamicin were considered the primary choice for
reatmeant of human listeriosis, but antiviotics such as
chloramphenicel  and  azlecillin had  no  effect
Meverthelzss, it is acknowlsdged that up to 30% of the

patients who have previously had drug therapy, will stil

MNerozi
succumb to listena infection (28), It is likely that the
intracellular habkit of L monocylogenss protects the
organisms from exposure to antibiotics. Consequenthy
a number of researchers sought 1o develop a L
maonocylogenes vaccing that provides a high degree of
protection with minimal or no side effects, against
infection. The intracellular habit is effectively uliized by
L. monocytogenes against antibody mediated defense
mechanisms. Therefore, a cell mediated response is
reqguired  for amimicrobial  protection. Protective
immunity is best created by live vaccines, whergas
zoluble proteins, and killed vaccines are genarally not
sufficient {29). Presently, anly two live vaccines active
against  intracellular pathogens  are in uses
Mycobacierium bovis, BOG {Bacillus Calmeatte- Guerin)
bypin Ty2la
providing protection from typhoid fever (30},

against  tuberculosis  and  Salmonela

In this investigation, transformation of cipd from L
monocytogenes inte E. coll was successful. After
expression of clpA in Ecoli (produced protein), tha
antibody was raised against E.coll that harbor this
clone, then, the mouse modal system protection will be
cdeterming,  Introduction of such clong into suitable
carrier straing could be expecied 10 produse good oral

immunogen against L. monocytogenes.
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