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English Abstract

A total of 209 vesicular fluid and tongue epithelium samples
were collected from cattle and buffaloes in Sharkia (131), Ismailia
(49) and Dakahlia (29) Governorates during 2018.

Collected samples were screened for detection of FMD virus
using antigen ELISA and serotyping. Thirty three samples were
positive (15.7%) for SAT2 using antigen ELISA. Pan serotyping
primers were used in a real time PCR assay for detection of
FMDV SAT2 virus RNA in 45 samples with positive percentages
of 21.7% and no serotype A or O were detected. Real time PCR
proved to be more sensitive than antigen ELISA. FMDV is more
prevalent in cattle than buffaloes with percentages of 31.5 % and
13.6 % respectively. The highest prevalence was recorded in
Belbes, sharkia Governorate, while the lowest rate was recorded
in EI-Tal Al keeper, Ismailia Governorate with percentages of 100
and 14.2% respectively. Three FMDV SAT2 positive samples
represented as Sharkia 2018 and Sharkia 2019 and Ismailia 2020
were selected for sequencing and phylogenetic analysis of VP1.
Sequencing and phylogenetic analysis of VP1of the three
Egyptian strains demonstrated that these strains are closely
related to other Egyptian strains in gene bank as Alex 2018
(MK4933346), Ismailia 2018 (MK4933341) and Menofia 2018
(MT199283) with homology ranged from 95.8% to 98.2%.
Phylogenetic tree of FMDV SAT2 showed clustering of Sharkia
2018, Sharkia 2019 and Ismailia 2020 with Libya 2012 topotype
VII with three amino acid substitutions at the site 24, 28 and 52.
Keywords: CPE, BHK21, gRT-PCR,

UTR, FMD, WRLFMD




Table of contents

Chapter Page No
I-Introduction 1
I1-Review of Lietrature 4
1- Historical overview of FMDV 4
1.1. In Africa 4
1.2.1n Egypt 9
2-FMD and their carrier status 12
3-Transmission of FMD 13
4-Receptor specificity and replication of EMDV 15
5-Virulence factors of FMDV 18
6-Host range and Pathogenesis of FMDV 20
7-Antigenic and genetic diversity of FMDV 21
8- FMDV serotypes 22
9-FMDV structure and genome organization 24
10-Diagnosis of FMDV 26
10.1.Clinical diagnosis 26
10.2.Sample collection for laboratory diagnosis of FMD 27
10.3.Laboratory diagnosis 28
10.4.Virus isolation 28
10.5.Nucleic acid detection 30
11-Differentiation between infected and vaccinated animals (DIVA 30
test)
12- Characterization of FMDV below level of serotypes 36
13-Host immune response to FMDV 38
14-Prevention and Control of FMD 38
15-Vaccination 41
111 Materials and methods 44
1- Materials 44




1-Study area

44

2-Samples 44
3- Cell cultures (BHK21, clonel3): 45
4-Reagents for tissue culture 46
5-Materials used for FMDYV antigen ELISA 47
6- Materials used for RNA extraction 51
7. Materials used for gRT-PCR; 52
8.Material used for conventional RT-PCR 53
9.Reagents used for gel electrophoresis 55
10.Reagents of DNA purification for sequencing 56
11.Materials used for sequencing 57
12. Equipments 61
2. Methods 62
1.Preparation of Samples: 62
2.Detection and isolation of FMDV 62
2.1. In BHK21 cell culture: 62
2.2.1dentification and typing of FMDV isolates by ELISA: 62
3.Extraction of total RNA 63
4. Real time PCR for Egyptian FMDV SAT-2(FMD SAT2 -2018). 64
5-Conventional RT-PCR for Egyptian FMDV SAT-2 65
6.Method of Gel Electrophoresis: 67
7. Gel purification 68
68

8. BigDye® Terminator sequencing
9.Phylogenetic analysis of VP1 and VP3 of FMDV SAT-2 70




IV-Results 71
1-Descrpition of the FMD suspected infected animals: 71
2-Rapid detection of FMDV in vesicular fluids and tongue 72
epithelium by gRT-PCR using universal primers
3-Serotyping of FMDV distributed in 3 provinces of Egypt by 74
conventional RT-PCR using type specific primers2019-2020
4. Serotyping of FMDV distributed in 3 provinces of Egypt by 76
antigen ELISA
5- Isolation and identification of FMDV in BHK21 cell culture 78
6-Sequencing and phylogenetic analysis of VP1 gene of FMDV-SAT2 82
V-Discussion 94
VI-summary 103
VI1-Conclusion 107
VII1-Refrences 108

Al padlall




List of tables

1 Sample distribution and localities of studied area. 45

2 Sequenceof FMDV- 3D primers and probes used in gRT-PCR 53

3 Primer sequences of SUTR and VP3 gene of FMDV 54

4 Sequences of primers used for FMDV-SAT2 sequencing 58

5 Retrived VP- 1 sequence of Egyptian FMDV SAT-2 from gene bank and their 58
accession numbers.

6 Blasting of FMDV SAT-2 sequence and data analysis for vpl of FMD SAT2 2018 60-59

7 Master mix preparation of gRT-PCR 64
Master mix preparation and components of conventional PCR 65
Thermal profile of conventional PCR 66

10 Primers, probes and Cycling conditions in typing of FMD isoltes 2019-2020 by 66
conventional PCRused

11 Components of sequencing reaction of FMDV SAT-2 70

12 Rapid detection of FMDV in cattle and buffaloes using gRT-PCR 73

13 Serotypes of FMDV in cattle and buffaloes in Sharkia, Ismailia and Dakhalia 74
provinces by conventional RT-PCR

14 Serotypes of FMDV in cattle and buffaloes in Sharkia, Ismailia and Dakhalia 77
provinces by antigen ELISA:

15 Comparative results for ELISA and gRT-PCR for rapid dignosis of FMDV in 78
clinical samples.

16 Comparative results for virus isolation and gRT-PCR for dignosis of FMDV in 81
clinical samples

17 Comparison between FMD —SAT2 sharkia 2018 (MT745990) and other published 88-87

FMD strains




List of figures

FMDYV structure and genome organization

25
2 errosion and ulceration in the inner part of the lowerlip !
3 errosion and ulceration in the inner part of the upper lip n
4 6™ month buffaloes calf showed sever emaciation and lamness 72
5 Ct of 18-25 of Real time PCR for FMDV +ve samples. 72
6 Agarose gel electrophoresis of amplified SUTR gene using universal 75
FMDYV primers (326bp
7 Agarose gel electrophoresis of RT —PCR products of FMD SAT2 76
(1279bp), all lanes 1-8 PCR product of VVP1 (1, 8 strong positive bands
while 3,7 give faint bands)
8 Normal BHK21 cell, 200x inverted microscope 79
9 CPE of FMDV in BHK21 cell culture, 24hr post inoculation, 200X- 79
BHK?21 cell culture inoculated with FMDYV showed granulation, rounding 80
10 and destruction of cells 48hr post inoculation

80

1 BHK cell culture inoculated with FMDV showed CPE with destructed cell

depris after 5day post inoculation
12 Nucleotide similarity and divergence % of FMDV SAT2 Sharkia 2018 84
with other strains in gene bank

13 Phylogenetic tree of FMDV SAT2 Sharkia 2018 clustered with Libya 2012 lineage
genotype VII. 85
14 Multiple sequences alignment of the amino acids residues of the partial 86

VP1 protein sequences for FMD Sharkia -2018 and some reference isolates
15 90

Nucleotide similarity and divergence % of FMDV SAT2 Ismailia
2020, sharkia 2019with other strains in gene bank .

16

Phylogenetic tree of FMDV SAT2 Sharkia2019, Ismailia 2020 strain
clustered with lineage 2012 genotype V11

91

17

Amino acid alignment and substitutions of FMDV SAT2
Ismailia strain and other FMDV strains retrieved from gene
bank data base

92






