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Abstract

In the current study, 74 field samples were collected from Egyptian farms during 2017 to
2019 demonstrating Highly Pathogenic Avian Influenza. Viruses were detected and
characterized as HPAI H5N8. Full HA and NA genes of detected viruses were sequenced
followed by phylogenetic analysis of 11 selected viruses. The obtained phylogenetic tree
revealed that H5N8 field viruses were clustered in clade 2.3.4.4b, with amino acids identity
ranged from 96.8% - 99.3% between them, whereas the amino acids identity between H5N8 field
viruses and the currently used H5N1 vaccines ranged from 88.1% - 91.3%. Notably, the
phylogenetic trees of both HA and NA genes showed that Egyptian HPAIVs H5N8 of this study
is closely related to H5N8 viruses recently isolated in Europe in 2020. Sera collected from
chicken immunized by one commonly used commercial vaccine and two experimentally
prepared vaccines from local H5N8 strains were evaluated for their cross reaction against the
antigens of H5N8 field isolates using cross HI test. The obtained results indicate no significant
difference between the H5N8 isolates each other whereas results of cross HI with antigens of the
three vaccines, showed high cross reactivity toward the Egyptian strains. Similarly, the study
showed high antigenic relatedness between the H5N8 isolates each other and the three vaccines
which ranged from 63.2% to 94.2% that indicate no subtype difference or a minor subtype
difference. In the present study, we investigated the pathobiology of two H5N8 HPAI isolates,
belonging to the clade 2.3.4.4, with different origins (chickens and Ducks). Mortality, clinical
signs, viral shedding levels and histopathological changes were recorded following intranasal
inoculation of the virus in 4-week-old commercial chickens. inoculation with chickens’ origin
virus (Russian like) resulted in 100% with 2.47 pathogenicity index, while ducks’ origin virus
(Europe like) resulted in 90% mortality with 2.05 PI. Accordingly, Both HPAIVs were highly
virulent, but chickens’ origin HPAIV produced a higher pathogenicity index and mortality rate in
chickens than ducks’ origin HPAIV, as well as a shorter Death time. Our results concluded that
HPAI H5N8 is the predominant currently circulating Avian Influenza within Egyptian poultry
flocks and the viruses circulating in Europe in late 2020 shares common ancestor with the
Egyptian viruses 2019. Pathobiology experimental study of HPAI H5N8 isolates showed high
severity. Vaccines of clade 2.3.4.4 is recommended to replace other used commercial vaccines of
different clades, which give higher protection against HSN8 viruses as mentioned in previous
studies. Additionally, Further studies are required to clarify the unusual patterns of mortality
caused by H5N8 HPAI viruses.

Keywords: HPAI H5N8, HPAI H5N8 genetic characterization, HPAI H5SN8 antigenic relatedness,
HPAI H5N8 pathobiology.




List of Contents

Subject No.
1.Introduction 1
2.Review of Literature 4
3.Materials and Methods 26
4.Results 51
5.Discussion 121
6.Summary 134
7.References 136

8.Arabic Summary




List of Tables

Table No.
Table 1: Results of RT-gPCR for Highly Pathogenic Avian Influenza H5NS8 in 52
samples of examined farms.
Table 2: Summary for history and locality of examined farms. 57
Table 3: Seasonal incidence of HPAI H5N8 of examined farms during 2017-2019. 60
Table 4: Results of hemagglutination (HA) and Hemagglutination inhibition (HI) 63
tests of positive HSN8 HPAI RT-gPCR samples.
Table 5: Designation and accession number of HA and NA genes of the identified 67
isolates.
Table 6: Amino acid and Nucleotide sequences identity of HSN8 HPAI isolates. 73
Table 7: Amino acid substitution sites in the HA gene of H5N8 HPAIV compared to 78
Alchicken/Israel/1048/2016(H5N8).
Table 8: Amino acid characteristics of the HA glycoproteins of the Egyptian H5N8 81
isolates compared to previously characterized H5N8 viruses.
Table 9: Amino acid and nucleotide sequences identity of NA gene of obtained 90
H5N8 HPAI isolates.
Table 10: Amino acid substitution sites in the NA gene of H5N8 HPAIV compared 93
to A/chicken/lIsrael/1048/2016(H5N8).
Table 11: Cross heamagglutination inhibition (HI) test between six field isolates and 96
three vaccines.
Table 12: Antigenic relatedness value and interpretation between six field isolates 99
and three vaccines.
Table 13: Antigenic and genetic relatedness value between six H5N8 isolates and 100
three vaccines used in antigenic analysis study.
Table 14: Mortality % of HPAI H5NS8 isolates in chickens inoculated with the selected 104
two viruses with different origins
Table 15: Pathogenicity index of A/chicken/Egypt/S30/2019 HPAI H5N8 isolate 106
inoculated in 4-weeks old chickens:.
Table 16: Pathogenicity index of A/Duck/Egypt/SMG4/2019 HPAI H5N8 isolate 106
inoculated in 4-weeks old chickens:.
Table 17: Mean viral shedding curves of HPAI H5N8 isolates 111

Table 18: Histopathological lesions scores for the selected two isolates.

113




LIST OF FIGURES

No. Name of Figure Page
1 Geographic map showing the distribution of outbreaks of HPAIV 58
H5N8 in poultry in Egypt, 2017-2019
2 | Seasonal incidence of HPAI H5N8 during 2017-2019 61
3 | Gel electrophoresis of amplified HSN8 of HA gene . 65
4 Complete nucleotide sequences alignment of amplified fragment 68
of HA gene
5 Complete amino acid alignment of amplified fragment of HA 71
gene of the identified H5N8 isolates
6 Phylogenetic relationship of H5N8 local field isolates to other 75
selected AlV isolates
Phylogenetic relationship of Egyptian HPAIV H5N8 selected for
7 | Pathogenicity Index is colored in purple and indicated with a | 77
black dot, the recently isolated HPAIV H5N8 in the Netherlands
Phylogenetic relationship of Egyptian HPAIV H5N8 selected for
8 | Pathogenicity Index is colored in purple and indicated with a | 77
black dot, the recently isolated HPAIV H5N8 in the Netherlands
Peaks identifying potential antigenic sites within the mutations of
9 | amino acide sequence of HA gene of H5N8 isolates and three | 83
vceines.
10 Complete nucleotide sequences alignment of amplified fragment 87
of NA gene
11 Complete amino acid alignment of amplified fragment of NA 89
gene
12 Phylogenetic relationship of the HSN8 local field isolates to other 91
selected AlV isolates based on nucleotide sequence of NA gene
Phylogenetic relationship of Egyptian HPAIV H5N8 selected for
13 | Pathogenicity Index is colored in purple and indicated with a | 92
black dot, the recently isolated HPAIV H5N8 in the Netherlands
Phylogenetic relationship of Egyptian HPAIV H5N8 selected for
14 | Pathogenicity Index is colored in purple and indicated with a | 92
black dot, the recently isolated HPAIV H5N8 in the Netherlands
15 Cross reactivity of antisera and antigen of HSN8 HPAI isolates 97
and three vaccines
The antigenic cartography of Egyptian HSN8 HPALI field isolates
16 ; 102
and three vaccines
Survival of four-weeks-old —chickens origin S30/2019 chicken
17 | (doted red) and survival of four-weeks-old —ducks origin | 105

SMG4/2019 (doted black)




No. Name of Figure Page
18 | Organs shows post-mortem gross lesions 108
19 | Viral shedding titre curves (mean) of HPAI H5N8 isolates 111
20 Histopathological lesions for A/Duck/Egypt/SMG4/2019(H5N8) 114
isolate on 2" day post inoculation

21 Histopathological lesions for A/Duck/Egypt/SMG4/2019(H5N8) 115
isolate on 3" day post inoculation

29 Histopathological lesions for A/Duck/Egypt/SMG4/2019(H5N8) 116
isolate on 4™ day post inoculation
Histopathological lesions for A/Duck/Egypt/SMG4/2019(H5NS)

23 | . th . . 117
isolate on 7™ day post inoculation

o4 Histopathological lesions for A/chicken/Egypt/S30/2019(H5NS) 118
isolate on 2" day post inoculation

o5 Histopathological lesions for A/chicken/Egypt/S30/2019(H5NS) 119
isolate on 3" day post inoculation

26 | Histopathological lesions for Control Negative group 120




	1.cover
	supervision sheet - Copy
	2.abstract
	1.cover
	LIST OF Contents
	LIST OF TABLES
	LIST OF FIGURES
	3.ACKNOLEDGEMENT tarek
	الفواصل
	4.introduction
	الفواصل
	5.reiew t3del
	الفواصل
	6.Material&Method
	الفواصل
	7.MT result amended2
	الفواصل
	8.discussion - Copy
	الفواصل
	9.Summary fiinal
	الفواصل
	10.refrence final (u2)
	الفواصل
	الملخص11.
	الفواصل
	12.المستخلص العربي (1)
	supervision sheet - Copy
	13.Arabic Cover
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

