http://www.pjbs.org PIB S ISSN 1028-8880

Pakistan
Journal of Biological Sciences

ANSInet

Asian Network for Scientific Information
308 Lasani Town, Sargodha Road, Faisalabad - Pakistan




Pakistan Journal of Biological Sciences 11 (11): 1497-1501, 2008

ISSN 1028-8880
© 2008 Asian Network for Scientific Information

Rapid Detection of Salmonella dublin by PCR Amplification of the
SopE Gene and its Cloning

"WMH. Mirmomeni, 'S. Kiani and ’S. Sisakhtnezhad
'Cell and Molecular Unit, Department of Biology, Razi University, Kermanshah, Iran
‘Medical Biology Research Center, Kermanshah University of Medical Science, Kermanshah, Iran

Abstract: This study is directed towards the method of amplifying and cloning the SopE gene, that encodes
Salmonella outer protein E. Strains used in this study were S. dublin collected from Kermanshah province.
Genomic DNA was extracted by the general boiling methed. Using the specific primers, a part of SopE gene was
multiplied. The PCR product was inserted into the cloning vector (pTZ57R/T). Furthermore, E. coli DH3a
bacteria were transformed to amplify the recombinant plasmid. Recombinant clones were identified by

blue/white selection. Recombinant plasmids were purified by alkaline lysis procedure. Moreover, identity of the
SopE/pTZ5TR/T product was confirmed by restriction enzyme digestion assay and sequencing. Finally, the
cloned gene was compared with that published by the NCBI Genbank (L78932). The results showed that the
obtained sequence differed in four nucleotides which resulted in two amino acid differences. The cloned SopE

was submitted to the NCBI Genbank (EU399750).
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INTRODUCTION

Salmonella 13 a worldwide pathogen and can be
found m a large number of dairy farms and m many
species of ammals including mammals, birds, msects,
reptiles and humans. Salmonella dublin (Salmorella
enterica subsp. enterica serovar dublinm) 1s a non-
typhoidal Salmonella serovar which is most frequently
recovered from cattle, to which it is regarded as strongly
host adapted. It can be transmitted to humans via meat
and dawry products. The human infections are severe
and may be fatal, especially in AIDS and other
immunocompromised persons (Kerouanton et al., 1996;
Selander et al., 1992, Rotger and Casadesus, 1999,
Mecdonough et al., 1999).

S. dublin receives much attention m the cattle
industry for several reasons. It 1s a food-borne zoonotic
bacterium that causes severe invasive infections in
humans usually after consumption of milk products that
have not been pasteurized properly or of insufficiently
cooked meat.

In cattle, S. dublin causes economic losses from
disease and death among calves and young ammals, as
well as abortion and reproductive disorders among
adult cattle, extra labow and increased veterinary
expenses (Nielsen et al, 2004; Santos et al, 2003).
Salmonellosis due to 8. dublin infection . cattle results

in high morbidity and mortality in calves and significant
morbidity in adult cattle (Rice et al., 1997).

Invasion and swvival in mammalian cells by
Salmonella enterica 1s mediated by bacterial proteins that
are delivered to the host cell cytoplasm by type IIT
secretion system. Type III secretion systems are highly
conserved in a variety of gram-negative pathogenic
bacteria. The mam finction of these systems 1s
translocation of the effector proteins into the target
eukaryotic cells. These effector proteins are Sop,, AvrA
and SptP. The Sop, are Salmonella outer proteins which
are encoded by Sop genes. Several polymorphisms of Sop
genes have been identified (Sep A-E). One such
translocated effector protein 1s SopE that contributes to
the expression of Salmonella invasion by stimulating
membrane ruffling (Jones et al., 1998; Rahman et af., 2004;
Bakshi ez al., 2000, Hapfelmeier ez al., 2003, Wooda et al.,
2004; Waterman and Holden, 2003). Although the genes
encoding the type TIT secretion system are fairly well
conserved between species, the secreted injected proteins
are for the most part umque to each bacterial species
(Schesser et al., 2000).

Because of Salmonella outer proteins, genes can
play an important role in salmonella pathogenesis and its
protein products can induce immune response in the
animals, they can also be employed as an effective
candidate to detection and intervention strategies in
infected amimals (Barrow, 2007).
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have a major effect on diagnostic of this bacteria. The
cloned SopE gene from S. dublin was submitted to NCBI
Genbank (EU399750).

REFERENCES

Bakshi, C.5., V.P. Singh, M.V. Wood, PW. Jones,
T.S. Wallis and E.F. Galyov, 2000. Identification of
SopE2, a Salmonella secreted protein which is
highly Homologous to SopF and involved in
bacterial mvasion of epithelial cells. J. Bacteriol.,
182 (8): 2341-2344.

Barrow, P.A., 2007. Salmonella infections: Immune and
non-immune protection with vaccines.
Pathol., 36 (1) 1-13.

Hapfelmeier, S., K. Ehrbar, B. Stecher, M. Barthel,
M. Kremer and W. Hardt, 2003. Role of the salmonella
pathogenicity island 1 effector proteins SipA, SopB,
SopE and SopE?2 in Salmonella enterica subspecies

Avian.

1 serovar Typhimurium colitis m streptomycin-
pretreated mice. Infect. Tmmun., 72 (2): 795-809.
Jones, M.A., MW. Woed, P.B. Mullan, PR. Watson,
T.S. Wallis and E.E. Galyov, 1998. Secreted effector
proteins of Salmonella dublin act i concert to
induce enteritis. Infect. Tmmun., 66 (12): 5799-5804.

Kerouanton, K., A. Brisabois, J. Grout and B. Picard,
1996. Molecular epidemiological
Salmonella  dublin  typing.
Microbiol.,, 14 (9): 25-29.

Mecdonough, P.L.., D. Fogelman, S. Shin, M. Brunner and
D. Lein, 1999. Salmonella enterica serotype dublin
mnfection: An emerging infectious disease for
the Northeastern United States. I. Clin. Microbiol.,
37 (8): 2418-2427,

Nielsen, LR., Y.H. Schukken, Y.T. Grohn and A K. Ersboll,
2004, Salmonella dublin infection m dawy cattle:
Risk factors for becoming a carrier. Preventive Vet.
Med., 65 (1-2): 47-62.

tools for

Immunol. Med.

Rahman, H., W. Streckel, R. Prager and H. Tschape, 2004,
Presence of sop E gene and its phenotypic
expression among different serovars of Salmonella
1solated from man and animals. Indian J. Med. Res.,
120: 35-38.

Rice, DH., T.E. Besser and D.D. Hancock, 1997.
Epidemiology and virulence assessment of
Salmonella dublin. Vet. Microbiol., 56 (1) 111-124.

Rotger, R. and I. Casadesus, 1999. The virulence plasmids
of Salmonella. Int. . Microbiol., 2 (3): 177-184.

Sambrook, J., EF. Gritsh and T. Marmatis, 2001. Molecular
Cloning: A Laboratory Manual. 3rd Edn. Vol. 3. Set,
Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, New York.

Santos, RL., RM. Tselis, A.JB. Umler and L.G. Adams,
2003. Pathogenesis of Salmonella-induced enteritis.
Braz. I. Med. Biol., 36 (1) 3-12.

Schesser, K., J. Dukuzumwemyi, C. Cilio, S. Borg,
T.5. Wallis, S. Pettersson and EE. Galyov, 2000.
The Salmonella Yopl-homologue AvrA dose not
possesses YopJ-like activity. Microbiol. Pathogen.,
28 (2): 59-70.

Selander, R K., N.H. Smith, I. L1, P. Beltran, K.E. Ferris,
D.J. Kopecko and F.A. Rubm, 1992. Molecular
evolutionary genetics of the cattle-adapted serovar
Salmonella dubiln. 1. Bacteriol., 174 (11): 3587-3592.

Sihavy, T.J., ML. Berman and L.W. Enquist, 1984,
Expeniments with Genes Fusion. Cold Spring Harbor
Laboratory, Cold Spring Harbor, New York.

Waterman, S.R. and D.W. Holden, 2003. Functions
and effectors of the Salmonella pathogenicity
1sland 2 type III secretion system. Cell Microbiol.,,
5 (8): 501-511.

Wooda, MW., C. Williams, A. Upadhyay, A.C. Gill,
D.L. Philippe, E.E. Galyova, I. Elsen and S. Baghby,
2004, Structwral analysis of Salmonella enterica
effector protein SopD). Biochimica. et Biophysica
Acta, 1698 (2): 219-226.

1501



	PJBS.pdf
	Page 1


