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Abstract
Recently, the incidence of food-borne diseases caused by Shiga toxin-
producing Escherichia coli (STEC) has increased around the world. Aim:
In this study, we have examined the methodologies and molecular
characterization techniques for assessing the phenotypic, genotypic and
characteristics of STEC O157 and non-O157 from milk samples from
different governorates in Egypt. Method: milk samples were collected
from different governorates in Egypt, Culture and isolation methods,
including selective enrichment and differential plating that enabled the
effective recovery of STEC have been performed. Following recovery,
immunological serotyping of somatic surface antigens (O-antigens) was
employed for the classification of the STEC isolates. Molecular
genotyping methods, including polymerase chain reaction (PCR), and
partial genome sequencing have been performed.
Results: In the present study, out of 33/158 samples were positive for
Stx2 gene (20.88), 1 sample was positive for Stxl and Stx2 and 10
isolates were positive for eae gene. Also in this study, 7 serogroups
were found between the isolates of E. coli (0157, 026, O111, O78,
0125, O158, 0127). 0157 (5.06%) and 026 (3.79%) were the most
frequently identified serogroups.
Conclusion: High prevalance of Stx2 in collected milk samples and high
prevalence of O157, O26 strains and other important serogroups will
provide a better understanding of risks associated with STEC and will aid in
the development of efficient and targeted intervention strategies.
Keywords:

Shiga toxin producing Escherichia coli, Raw milk, Molecular
Characterization, Serotyping.




Dedication

This thesis is dedicated to my dearest father who helped me to
complete this work and throughout my life.
He did not live to see my academic achievement.

God bless his soul.



Acknowledgment

First and foremost, I feel always indebted to
ALLAH, the Most Kind and Most Merciful.

I'd like to express my respectful thanks and profound gratitude to
Prof. Dr/ Mahmoud Elhariri, Professor of Microbiology, Faculty of
Veterinary Medicine, Cairo University for his Reen guidance, Kind
supervision, valuable advice and continuous encouragement, which made

possible the completion of this work,

I am also delighted to express my deepest gratitude and thanks

to Dr/ Dalia Anwar Hamza, Assistant Professor of Zoonoses,
Faculty of Veterinary Medicine, Cairo University, for her Rind care,
continuous supervision, valuable instructions, constant help and great

assistance throughout this work,

Last but not the least, I would [ike to thank My Family for
giving birth to me at the first place and supporting me spiritually

throughout my life.

Aya Gomaa



Contents

Title Page
Chapter (1): Introduction 1
Chapter (2): Review Article 5
Chapter (3): 41
3.1 Paper (1)
Title: Isolation and Serotyping of Shiga
Toxin Producing E.coli from Raw Milk
in Egypt
3.1.1- INtroduction..eeeeeeeeeeeeenneeeennns 42
3.1.2-Materials and Methods............... 45
3.1.3- ReSUItS.ceviinieeinaiinieneeneninnannns 47
3.1.4- DISCUSSION..uuuueeneeeeeesesesessnnnnnes 48
3.2 Paper (2) 57
Title: Molecular Characterization of
Shiga Toxin Producing E.coli from Raw
Milk in
Egypt
3.2.1- INtroduction...ccceuvverineneeniencannes 59
3.2.2-Materials and Methods............... 64
3.2.3- ReSUItS.ceueiieiiiiiiiniiiinienannnnens 72
3.2.4- DISCUSSION.ceutenrenrsareasasonsansanses 73
Chapter (4):- Discussion 88
Chapter (5):Conclusion& 95
Recommendation
Chapter (6): Summary 97
Chapter (7):References 99
Al paddd) 1




Abbreviations

Abbreviations

Abbreviation

Full Name

ABU Asymptomatic Bacteriuria

BLAST Basic Local Alignment Search Tool

Bp Base pair

CFU Colony Forming Units

Ch:l Chloroform:Isoamyl

CLSI The Clinical and Laboratory Standards
Institute

CTAB Cetyl Trimethyl Ammonium Bromide

DAEC Diffusely Adherent E. coli

DEC Diarrheagenic E. coli

DNA Deoxyribonucleic Acid

E. coli Escherichia coli

eae Intimin gene

EAEC Enteroaggregative E. coli

ECDC European Centre for Disease prevention
and Control

EFSA European Food Safety Authority

EHEC Enterohemorrhagic E. coli

EIEC Enteroinvasive E. coli

EMB Eosin Methylene Blue

EPEC Enteropathogenic E. coli




Abbreviations

ETEC Enterotoxigenic E. coli

EXPEC extraintestinal pathogenic E. coli

HACCP Hazard Analysis and Critical Control Point

HC Hemorrhagic Colitis

hlyA Hemolysin gene

HUS Hemolytic Uremic Syndrome

IMS Immunomagnetic Separation

Kb Kilo-base

LEE Locus of Enterocyte Effacement

LPS Lipopolysaccharide

Mb Megabase

MDR Multiple Drug Resistance

Mg Microgram

mg/L Milligram per liter

MIC Minimum Inhibitory Concentrations

Ml Milliliter

MLEE Multi-locus Enzyme Electrophoresis

MLVA Multilocus VNTR analysis

MNEC Meningitis-associated E. coli

NARMS National Antimicrobial Resistance
Monitoring System

NCBI National Centre for Biotechnology

Information




Abbreviations

NM Non-motile

NTEC Necrotoxigenic E. coli

PAI or PI Pathogenicity Islands

PCR Polymerase Chain Reaction

PFGE Pulsed-Field Gel Electrophoresis

pH Hydrogen ion concentration

gPCR Real-time quantitative PCR

RAPD Random Amplified Polymorphic DNA
STEC Shiga toxin-producing Escherichia coli
Stx 2 Shiga Toxin 2 gene

Stx1 Shiga Toxin 1 gene

TAE Tris-acetate-EDTA

tRNA Transfer RiboNucleic Acid

TSB Tryptone Soya Broth

UPEC Uropathogenic E. coli

USA United States

USDA United states Department of Agriculture
UTlIs Urinary Tract Infections

VFs Virulence Factors

VNTR Variable Number Tandem Repeat
VTEC Verocytotoxigenic E. coli




List of Tables

List of Tables

Table Name of Table Page
No. No.
Review of Literature
1 Summary of methods to characterize, 29

fingerprint and genotype STEC.
2 Serotypes of Shiga toxin-producing 35

Escherichia coli are associated with varying
degrees of severity of disease and
propensity to cause outbreaks in humans

3 Characteristics and/or associated functions 38
of virulence genes.

Thesis Paper 1

1 The prevalence of O157 E. coli and non 48
0157 E. coli serotypes in raw milk samples.

Thesis Paper 2

1 List of primer pairs and cycling conditions 66
for the Sxt1, Sxt2 and eae genes used in this
study.

2 The result of PCR, Bacterial identification 72
and Serotyping in this study.

3 The result of 4 sequenced samples in this 73
study.




List of Figures

List of Figures

Figure . Page
No. Name of Figure No.
Review of Literature

1 Culture and isolation methods for efficient 25

STEC recovery.

Thesis Paper 2

| DNA electropherotic profile of Shiga toxins | 67

gene (Sxt2)

2 DNA electropherotic profile of intimin gene | 67
(eae)

3 Greenish metallic sheen colonies of E. co i 68
on EMB

4 Slide agglutination test for O157 E. coli 70




