DOI Number: 10.37506/v20/i1/2020/mlu/194421

Molecular characterization of Eae and Stx; genes for
E. coli O157:H7 isolates from Calves

Jassim Mohamed Suleiman !, Omar-Althani Shareef Saed!, SMA AL-Kubaisi2, Mustafa Salah Hasan 2,
Maher Saber Owain ! , Mohammed Ali Hussein 2, Ahmed Sami Jarad?

! Department of Internal and Preventive Medicine, College of Vet. Med., University of Tikrit, Iraq,
’Department of Internal and Preventive Medicine, College of Vet. Med., University of Fallujah, Iraq

Abstract

This study aimed to detect eae and Stx genes of thirty two E. coli O157:H7 isolates recovered from calves.
These isolates were isolated and identify by traditional methods of culturing and latex agglutination test
from fecal swabs of four diarrheic calves and twenty eight apparently healthy calves. The eae and Stx
genes were detected by a realtime PCR applied on the extracted bacterial DNA. The results showed that 19
isolates had stx1 gene, 10 isolates had stx2 gene and 17 isolates had eae gene. It is concluded that molecular
characterization by using real time PCR is a good test for confirming infection with E. coli O157:H7 and

detection of their eae and Stx genes .
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Introduction

Escherichia coli regarded as one of the main cause
of calf diarrhea in newborn livestock, by causing high
economic losses, the prevalence of enterohemorrhagic
E.coli (ETEC) in calves with diarrhea ranged between
70 — 75.6 % (. It has been stated that cattle may act as
reservoir for EHEC ®. Also, Osman et al.® reported a
prevalence of O157 serotype in 63.6% of their studied
calves.

Escherichia coli strain O157:H7 is one of the most
significant bacteria that convey by the food, it mostly
cause a series of clinical signs , such as diarrhea,
haemorrhagic colitis and hazardous problematics in
other body organs or systems. It have many virulence
factors, most significant one was Stxs ), therefore, the
strain nomenclatured as shigatoxic E.coli (STEC) ©).

It infects adult cattle even the calves (©); human being
@, ovine ®); canine ®- 'V and other animals , and may
cause fatal disease in human being and other animals,

The most significant confirmatory tests used
for detection of ETEC and STEC are PCR (? or
realtime PCR (RT- PCR) ¥ which is considered as an
appropriate, dependable way for confirmatory diagnosis
of E. coli O157:H7 .

The aim of the presented study was to corroborate
the eae and stx genes of virulent £. coli O157:H7 isolated
from calves by using realtime PCR.

Material and Method

Source of bacteria : A number of 32 isolates of
virulent E. coli O157:H7 were used in this study and
obtained from college of veterinary medicine / University
of Fallujah and were confirmed previously by ).

Bacteriological Method: All 32 isolates were
identified as shown in a previous study (¥ prior to the
PCR test to confirm the presence of Eae, Stx1 and Stx2

genes.
Serotyping was made as mentioned in 14 and (1),
PCR assay:

This test was performed on the thirty two virulent
E. coli O157:H7 strains, a bacterial DNA extraction
was done by using Geneaid kit, USA. The assay of
RT- PCR was done via using Applied Biosystems™
RapidFinder™ STEC Screening Assay in Sacace Real-
Time PCR System. A twenty eight micron of water
free nuclease was added to two micron of DNA. The
conditions of RT- PCR were adjusted as follows: hold at
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95 °C for 2 min., then denature at 95°C for 1 second and lastly, anneal/ extend at 60 °C for 20 seconds, for 40 cycles.

Results and Discussion

The RT- PCR assay of the examined virulent isolates exposed that nineteen isolates had stx1 gene and 10 isolates
had stx2 gene , while 17 isolates had eae gene and this is compatible with previous results of Yousif and Hussein,
2015 who found the same results by using conventional PCR on the same isolates (Fig. 1).
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Figure (1) Results of RT-PCR, positive samples were Cycle Threshold (CT) less than 35

It has been reported that RT-PCR is a screening and
effective method for detecting shigatoxigenic E. coli
from fecal samples (19,

The current results were in compatible with results
of Rebekka et al. ! who reported that real-time PCR
has a high sensitivity and accuracy for recognition of
EHEC and they mentioned that RT- PCR is a quick
method for detection presence or absence of EHEC.

RT- PCR method described as a “golden test”
for identification of EHEC (®. Other studies reported
similar results, where Abbasi et al. 1) reported that the
RT- PCR conventional form is the quicker and more
accurate assay and it doesn’t need any other ways for
confirming the diagnosis when it used to detect the
incidence of virulence factors of E. coli isolated from
diarrheic children, as well as , Mondani ez al. % used
RT-PCR for detect STEC, they found that this test
have many advantages from these: reduction the time
and reducing the limitations which found in alternative
traditional tests.

Also , a study done to estimate the efficacy of RT-
PCR test in testing the presence or absence the virulence

genes rfbO157, Stx1,5tx2 from pediatric stool samples,
out of fifty nine samples that positive for PCR, a twenty
nine samples were +ve for Stx and they concluded that

this test is quick way for diagnosis STEC in pediatric
@,

Conclusions

The Real time PCR test is an exact method for
specific recognition of EHEC O157:H7 and their cae
and Stxs genes.

Ethical Clearances: The Research Ethical
Committee at scientific research by ethical approval of
both environmental and health and higher education and
scientific research ministries in Iraq

Conflict of Interest: The authors declare that they
have no conflict of interest.

Funding: Self-funding

References

1. El-Seedy F R, Abed A H, Yanni H A & El-Rahman
S A. Prevalence of Salmonella and E. coli in



790

Medico-legal Update, January-March 2020, Vol.20, No. 1

neonatal diarrheic calves. Beni-Suef University
Journal of Basic and Applied Sciences, 2016; 5(1):
45-51.

Lupindu A M. Epidemiology of Shiga toxin-
producing Escherichia coli O157: H7 in Africa
in review. Southern African Journal of Infectious
Diseases, 2018; 33(1): 24-30]

Osman K M, Mustafa A M, Elhariri M &
Abdelhamed G S. The distribution of Escherichia
coli serovars, virulence genes, gene association
and combinations and virulence genes encoding
serotypes in pathogenic E. coli recovered from
diarrhoeic calves, sheep and goat. Transboundary
and emerging diseases, 2013; 60(1): 69-78]
Thévenot J, Cordonnier C, Rougeron A, Le Goff
O, Nguyen H, Denis S, .... & Blanquet-Diot S.
Enterohemorrhagic Escherichia coli infection has
donor-dependent effect on human gut microbiota
and may be antagonized by probiotic yeast
during interaction with Peyer’s patches. Applied
microbiology and biotechnology, 2015; 99(21):
9097-9110]

Talaro K and Chess B. Foundations in Microbiology.
Ninth Edition. McGraw-Hill Education, New York,
2013: 617.

Hasan M S, Hussein M A and Yousif A A &
Alwan M J. Confirmatory Detection of Escherichia
Coli O157:H7 in Diarrheic and Non-Diarrheic
Calves by using Real Time PCR with Studying
the Antimicrobial Susceptibility of these Bacteria.
Journal of Global Pharma Technology, 2018;
10(08):90-96]

Tarr G A, Shringi S, Phipps A I, Besser T E, Mayer
J, Oltean H N, ... & Rabinowitz P. Geogenomic
Segregation and Temporal Trends of Human
Pathogenic Escherichia coli O157: H7, Washington,
USA, 2005-2014. Emerging infectious diseases,
2018; 24(1): 32]

Cornick N A, Pitzer J, Helgerson A F, Madsen M L,
Kurth K T, Xiao Q & Minion F C. Use of signature-
tagged mutagenesis to identify genes associated
with colonization of sheep by E. coli O157: H7.
Veterinary microbiology, 2017; 201: 177-182]

Yousif A A, Hasan M S and Alwan M J. Clinical
and molecular study of E. coli O157:H7 isolated
from Diarrheic and non diarrheic dogs. MRVSA,
2016; 5(2): 1-10.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Hasan M S, Yousif A A & Alwan M J. Detection
of virulent genes in E. coli O157: H7 isolated
from puppies and adult dogs by polymerase chain
reaction. Res. J. Vet. Pract, 2016; 4(1): 1-6]

Yousif A, Hasan M, Najim T and Hussein
M. Detection of virulence and antimicrobial
susceptibility testing of Escherichia coli O157:H7
isolated from pets and stray dogs. Journal of
Entomology and Zoology Studies, 2017;5(4):573-
578.

Aranda K, Fabbricotti S, Fagundes-Neto U
and Scaletsky I C. Single multiplex assay to
identify simultaneously enterophatogenic, entero-
aggregative, enterotoxigenic, enteroinvasive and
Shiga toxin-producing Escherichia coli strains.
FEMS Microbiology Letters,2007; 267: 145-150.

Stefan A, Scaramagli S, Bergami R, Mazzini C,
Barbanera M, Perelle S and Fach P. Real-time
PCR and enzyme-linked fluorescent assay methods
for detecting Shiga-toxin-producing Escherichia
coli in mincemeat samples. Canadian Journal of
Microbiology, 2007; 53: 337-342.

Yousif A and Hussein M. Prevalence and molecular
detection of intimin (eacA) virulence gene in E.
coli O157:H7 in calves. Res. J. Vet. Pract., 2015;
3(3): 47-52.

Markey B, Leonard F, Archambault M, Cullinane A
and Maguire D. Clinical Veterinary Microbiology.
Second edition, 2013: 246-249.

Jenkins C, Lawson A, Cheasty T and Willshaw G.
Assessment of a real-time PCR for the detection and
characterization of verocytotoxigenic Escherichia
coli. Journal of Medical Microbiology, 2012;
61:1082-1085.

Rebekka R, Artz L, Davey L and Ken K. Potential
pitfalls in the quantitative molecular detection
of Escherichia coli O157:H7 in environmental
matrices. Can. J. Microbiol., 2006; 52: 482-488.

Chui L, Lee M, Allen R, Bryks A, Haines L and
Boras V. Comparison between ImmunoCard
STAT!(®) and real-time PCR as screening tools
for both O157:H7 and non-O157 Shiga toxin-
producing Escherichia coli in Southern Alberta,
Canada. Diagn. Microbiol. Infect. Dis., 2013;
77(1):8-13.

Abbasi P, Kargar M, Doosti A, Mardaneh
J, Ghorbani-Dalini S and Dehyadegari M.
Characterization of Shiga-toxin producing E. coli



20.

(STEC) and enteropathogenic E. coli (EPEC) using
multiplex Real-Time PCR assays for stxl, stx2,
eaeA. Iran. J. Microbiol. 2014; 6(3):169-174 .

Mondani L, Delannoy S, Mathey R, Piat F, Mercey
T, Slimani S, ... & Roupioz Y. Fast detection of
both O157 and non-O157 shiga-toxin producing
Escherichia coli by real-time optical immunoassay.
Letters in applied microbiology, 2016; 62(1):
39-46.

Medico-legal Update, January-March 2020, Vol.20, No. 1 791

21. Qin X, Klein E, Galanakis E, Thomas A, Stapp
J, Rich S, Buccat A and Tarr P. Real-Time PCR
Assay for Detection and Differentiation of Shiga
Toxin-Producing Escherichia coli from Clinical
Samples. J. Clin. Microbiol., 2015; 53(7):2148-53.



