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Abstract

This study is designed to evaluate molecular detection of virulent genes (sxt-1, sxt-2 and eae)
in shiga — toxin producing Escherichia coli. The results showed that 20 out of 200 samples (10%)
collected from camels and 5 out of 50 samples (10%) collected from awners (30 children and 20
adults) producing STEC 0157: H7 and give positive genes (stx -1, stx-2 and eae) from both STEC
0157: H7 isolated from cattle and human (awners)
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1. Introduction

Shiga toxin producing Escherichia coli ( STEC ) are
described by their ability of producing one or more
shiga like toxins.Shiga toxin were firstly described in
shigella dysenteriae, the organism cause bloody
diarrhea (1).at the end of seventh decade of
twentieth century it was found that the culture
filterates of some E.coli strains might be neutralized
via antisera to shiga toxin of shigella dysenteriae (2)
this observation indicated that a pathogenic strains
of E.coli produce shiga like toxins (3) resemble shiga
toxin produced by shigella disentriae and the genes
for shiga toxin are located within DNA of E-coli when
infected by bacteriophage, The DNA become
inserted into the genome of the host bacterium
allowing the production of shiga like toxin ( stx ) by
E-coli (4). and STX family cover two immunologically
non — cross — reactive groups titled stxl and stx |l
coded via stx1 and stxll genes both stx1 and Stx11
are able to induce toxic effect to vero cell (5) shiga
toxin 1 may be divided into three subclasses stx la,
stx lc (6) and stx Id (7) its protein is extremely
preserved and has a homology of more than 98% to
stx of shigella dysentriae ( type 1) (8) while stx2 is
divided into eight subclasses on root of change in
the amount of amino acid (9) These are stx 2a (10),
stx 3c (11). stx2d (12), stx2dictivable,stx 2e(13) the
extremely divergent stx 2f(11) and stx2g (13), shiga
toxin 2 had 55% homology with stx 1(9), because of
large variant amino acid arrangement of B subunit-
stx bind to the Gb3 receptor by B subunit, Gb3
receptor is found in several organs such as kidney,
liver, brain, and causing severe diseases (14)
whereas, A subunit at by constraining protein
synthesis (3,9), so lead to opoptosis due to signing
by sxt or ribocytotoxic strain response.

It is found through epidemiological studies that the
toxicity of stx-2 was more higher than stx-1 and the
strains holding stx-2 are more dangerous than that
hold ( stx-1 ( STEC) and associated with ( HUS)
hemolytic uremic syndrome (15) so the present study
aimed to identify and detecting the stx1,stx2 and
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stx1,2, eae genes, camel and human

intimin in isolated strains of STEC 0157 from camels
faeces and their awners ( adult and children ) fecal
samples.

2. Materials and methods

Molecular characterization of E. coli 0157: H7

Extraction of DNA

Genomic DNA of 0157 STEC separate was extracted
by utilizing (pressio TM Minig DNA Bacteria Kits
Geneaid U.S.A). it provides an efficient method
for purifying total DNA cultured bacterial cells.
This test was done according to the
manufactures company.

Measuring of pureness and concentrations

of DNA

Purity and concentration of extracted DNA were

measured by utilize Nano drop
spectrophotometers.
Primers

In this study five primers were obtained from Bioneer,
Korea.Two of these primers were used to detect
somatic Ags (0157 and H7) These primers were
organized agreeing to data of the corporation STX/
and Stx 2 genes primers that designed by (16) while
intimin ( eae A) gene primer was designed by (17)
PCR master mix preparation

All necessary chemicals were completely thawed and
were stored into the ice.The substance was mixed
thoroughly via inversion and spin them down
previously to pipetting PCR mater mix response was
prepared by utilizing PCR PreMix, Bioneer ( Korea )
according to corporation instructions.

Detection of wzx (O-antigen - flippase)

genes by using PCR

In order to detect O-serogroup associated with O157
STEC, an O serogroup targeting the wzx ( O-antigen
) gene was used according to (18) (1.5 ,ul of equally
forward and reversed ) were mixed with master mix
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and 5 ul of template DNA and 12 4l of nuclease
free water for completion the amplification mix to
about 20 il according to Bioneer, Korea. The pipes
containing an amplification mix were transported to
thermocycler and programs started as follow.The
amplification was conduced by original denaturation
at 95C° for about 15 min. followed by thirty series of
denaturations at 94C° for 30 sec. Primer annealing at
57 C° for about 1.5 min. followed by extension at
72 CO for about 1.5min and a final extension for 10
min at 72 C°.Amplified DNA was electrophoresed in
an agarose gel.

Detections of stx 1, stx2 and eaeA by using

PCR

Detecting of stx1,stx2 and eaeA gene via PCR was done
according to (19) The PCR amplification mixture was
done according to Bioneer, Korea which comprises

master mix, 5,ul of the model DNA,1.5 ,ul of both
forward and reversed primers and 12 il of nuclease

free water for completion amplification mix to 20 gl

then transported to thermocyclers and programs stated
as follow.Temperatures circumstances contained of an
initial 95C° denaturations steps for about 3 minutes
shadowed in 35 series of 95C° for about 20 sec.58 C° for
about 40 sec.and 72C° for about 90 sec.Last series was
shadowed via 72C° gestation to about 5 min.Enlarged
DNA trashes were resolute by gels electrophoresis
PCR produce investigation (agarose gels

electrophoresis):

It is an central for completion of PCR assay, that is

used to analyze the PCR products via agarose gels

electrophoresis as follows:

1. Two percent of agaroses gels were prepared 1X
TBE cushion and heated by hot magnetic stirrer
till each crystal was disappeared in the agarose.

2. Next chilling 3 ﬂl of ethidium bromide for each
100 ml gel solutions were added.
3. Results and Discussion

polymerase reaction results:
Extraction of genome DNA of STEC 0157:

Figure 1: Agarose gel electrophoresis image showing
the PCR product analysis of rfb 0157, fliCH7(625bp),Stx
1(180bp),stx 2(225bp) and eae-y1( 820bp) genes in
STEC isolate from camel, Where M: marker (2000-
100bp).

The DNA of isolated
2149

strains was extracted:
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concentration and purity of the extracted DNA were
measured by Nano drop spectrophotometer and the
concentration of DNA ranged from 25- 189.9 ng/ml.

i

Fig -2: Agarose gel electrophoresis image showing the
PCR product analysis of rfb0157 (259bp), fliCH7(
625bp),Stx 1(180bp),Stx 2(225bp) and eae-y1(820bp)
genes in STEC isolate from children. Where M: marker
(2000-100bp).

The prevalence of virulence genes 0157 STEC have
shown that 0157 STEC strains may carry the stx 1,2
and eae genes in both children and camels: these
results are in agreement with (20), who reported that
(60.0%) of STEC strains carried the stxl gene, carried
both stx1 and stx2 genes also this agreed with (21)
Shiga toxin | gene was also higher in a study carried
out by (22), in the study of (23), among STEC strains,
(50%) isolates carried stx1, (16.67%) stx2 and
8(33.33%) carried both. (24) reported that stx2 gene
was more prevalent than stx1 in STEC strains.Our
study indicated positive result to eaeA gene which
agreed (25,26). The majority of STEC strains
pathogenic to human beings were eaeA-positive and
eaeA has been identified as a risk factor for HUS
development (27) reported that the diarrheic calves
and cattle represent an important reservoirs of eaeA
positive.The association of eaeA-positive clinical
STEC isolates and severe diarrhea and HUS has been
documented (28) However outbreaks and cases
associated with eaeA negative STEC strains were
also reported (29)

References

Gyles,C.L.( 2006) shiga toxin producing Escherichia
coli, the big picture.J of Ani.sci 84:91-99
Konowalchuk, J.;Speirs,J.I and Stavric,S,(1977) vero
response to a cytotoxin  of  Escherichi
coli.Infect.Immunol.18:775-779.

Karmali,M; patric,M; Lim,C. Fleming, P.C; Arbus,G.S
and Lior,H.( 2004), The association between
idiopathic hemolytic uremic syndrome and infection
by verotoxin - producing Escherichia coli
J.Infect.Dis.189(3): 556-563.

United states Department of Agriculture (USDA)- FSIS. (
2010). Detection and isolation of non-0157 shiga toxin
producing Escherichia coli (STEC) from meat products.
office of public health science laboratory Guidbook
Notice of change New.MLG5B.00

Boerlin,P; McEwen,S.; Boerlin - Petzold,F;
Wilson,J;Johnson,R.P  and  Gyles,C.L.  (1999)
Assocition between virulence factor of shiga toxin
producing Escherichia coli and disease in human
J.Clin.Microbiol 37: 497-503.



HIV Nursing 2023; 23(3): 2148-2150

Zang,J; Xia,S; Chen,G; Chan,Z; Huang,P; Fu,B and
Tu,C (2002) A study on acute renal failure after an
outbreak of diarrhea in suixion country,Henon,
province Chin.J. epidemol.23:105-107.

Burk,C; Dietrich,R; Acar, G; Moravek,M; Butte,M and
Martlboner,  E.(2003).The identification  and
characterization of the new variant of shiga toxin in
Escherichia coli ONT: H19 of the bovine
origin.J.Clin.Microbiol.41:2106-2112.

O’Loughlin, E.V. and Robins- Brown,R.M (2001) effect
of shiga toxin and shiga like 0157: H7 from human
and animals MRVSA 3(2):11-18.

Sandvig,K(2001) shig toxins Toxicon 39:1629-1635
Karch,H; Janetzki-Mittmann,C, Aleksic,S and Datz,
M(1996) isolation of enterohemorrhagic Escherichia
coli 0157 strains from patients with hemolytic uremic
syndrome by immunogenitic separation DNA -
based methods and direct culture J-Clin.
Microbiol.34:516 -519.

Schmit,C.K,Mckee,M.L.and O'Brien,A.D (1991) two
copoies of shiga like toxins Il related gene common
in enterohemorrhagic Escherichia coli strains are
responsible for the anti-genic heterogeneity of 0157:
H strain E 32511. Infect.Immun.59: 1065-1073
Pierard,D; Muyldermans,G.Moriau,L; Steven,D; and
Lauwers,S(1998) identification of new vercocytotoxin
type 2 variant - submint gene in human and animals
Escherichia coli isolates.J.Clin.Microbiol.36:3317-3322.
Leung,P; Yam, W,NgW and peiris,J (2001) the
characterization and prevalencee of verotoxin
producing Escherichia coli isolated from cattle and
pigs in an obattoir in Hongkong
epidemiol.Infect.126:173-179

Smith,W.E, Kane,A.V,; Campbell,S.TA Cheson,D.V
Cochrani,B-H, Stamatakis,A,RAXML version B (2014)
A tool for phylogenetic analysis and post analysis of
large phylogenic.Bioinformatics 30(9): 1312 -1330.
Pihkala,N; Bauer,N; Eblen, D; Evans,P, Johnson,R,
Webb,.J and Williams,C.(2011) DRAFT Risk profile
for pathogenic Non-0157 shiga toxin producing
Escherichia coli ( non-0157 STEC) united
states.Department of Agriculture (USDA) food safety
and inspection service FSIS,USDA.

Gannon, V.P; King,RK; KimJ,y, and Thomas
E,J.(1992) Rapid and sensitive method for detection
shiga toxin producing Escherichia coli in ground beef
using the polymerase chain reaction.Appl.Environ.
Microbiol.58:3809-3819.

Paton, AW and Paton,J.C (1998) Detection and
characterization of shiga toxigenic Escherichia coli by
using multiplex PCR assay for stx1, stx2, eac A,
enterohemorrhagic E.coli hlyA, Rfbo 111,Rfbo
0157 .J.Clin.Microbiol.36:598-602.

DebRoy,C.; Roberts,E; Valadez,A; Dudley,E.G and
Cutter,C.N. (2011) Detection of siga toxin producing
Escherichia coli (STEC) 026,045,0103,0111,0121,0145
and 0157 E-coli in feces of feedlot cattle foodborne,
Pathol.Dis.12:726-732.

Fagan,P.K. Horitzky,M:A; Bettelheim, KA. and
Diordjevic S.P. (1999) detection of shiga like toxin ( STX),
and stx2) intimin ( eaeA) and enterohemorrhagic
Escherichia coli ( EHEC) hemolysin ( EHEC hly A) genes

Molecular characterization of shigatoxin ...

in animal feces by multiplex PCRApp and
environ.Microbiol.65(2)868-872.

Mercado,E.C. Gioffre,A; Rodriquez,S.M; Cataldi,A;
Irino,K; Elizondo,A; M; Eipolla,A.L;; Romano, M.I;
Melena,R. and Mendez,M.A (2004) non 0157 shiga
toxin producing Escherichia coli isolated from
diarrhoeic calves in Argentina,J.of Vet. Med.series B-
infectious Diseases and Vet public Health -51(2)82-
88.

Prodel,N;Boukhors,K; Bertin,Y; forestier,C. and
Livrell,V.(2001) Heterogeneity of shiga toxin -
producing Escherichia coli strains isolated from
hemolytic — uremic syndrome patients, cattle and
food samples in central
France.Appl.Environ.Microbiol.67:2460-2468.
Fey,P.D; Wickert,R.S; Rupp,M.E,Saftanek T,J and
Hinrichs,S.H.(2000) prevalence of non-0157 shiga -
toxin producing Escherichia coli in diarrheal stool
samples from Nebraska.Emerg.Infect.Dis.6(5) 530-
533.

Leomil,L; Aidar-urginovich,L; Guth,B.E: Irino,K;
Vettorato,M.P; Onuma,D.L and Decastro,A.F.B(2003)
frequency of shiga toxin producing Escherichia coli
(STEC) isolates among diarrheic and non-diarrheic
Cattle in Brazil.Vet.Microbiol 97(1-2): 103-109.
Wani,S.A; Bhat,M.A, Samanta,L; Nishikawa, Y and
Buchh,A.S (2003) isolation and identification and
characterization of shiag toxin producing Escherichia
coli (STEC) and enterohemorrhagic Escherichia coli
(EPEC) from calves and lambs with diarrhea in
India.Lett.Appl.Microbiol:37:121-128.

Anaklam K-S; Kanankege, K.S; Gonzales, T.K; Kasper
- C.W; Dopter,D. (2012) Rapid and reliable detection
of shiga toxin producing Escherrchia coli by real-time
multiplex PCR J-food prot.75:643-650.

KumarA,; Taneja,N; Kumar,Y; and Sharma,M(2012)
detection of shiga toxin variants among shiga toxin
forming Escherichia coli isolates from animal stool,
meat,and human stool samples India J-App-
Microbiol 113:1208-1218.

Werber,D; Fruth,A; Buchhloz,U; Prager,R, Kramer,M-H-
Ammon,A.and  Tschape,H (2003).strong association
between shiga — toxin producing Escherichia coli and
virulence genes stx2 and eae as possible explanation for
predominance of serogroups 0157 STEC in patents with
hemolytic uremic syndrome Euro.J of Clin.Microbiol and
infect Dis.22:726-730.

Brooks,J-T; Sowers,E.G; Wells,J.G;
Greene,K.D,Griffin,P.M;Hoekstra,R.M and
Strockbine,N.A(2005): Non 0157 shiga toxin
producing Escherichia coli infection in the united
states 1983-2002.J.Infect.Dis.92:1422-1429.
Bielaszeswka, M; Idelevich, E. A, Zhang, W;
Bouwens,A.; Schaumburg,F; Mellmann,A;Peters,G;
Karch,H.(2012) effects of antibiotics on shiga toxin 2
production and bacteriophage induction by
epidemic Escheriechia coli 0104:H4
Strain.Antimicrobial.Agent chemother.56:3277-3282

2150



