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INTRODUCTION

Velogenic Newcastle disease virus (vVNDV) or avian
orthoavulavirus-1 (AOAV-1) genotype VII.1.1 is one of the
most economically important diseases, causing high
mortality and morbidity in susceptible broiler chickens in
many countries (Miller & Koch, 2020). Recent classification
of AOAV-1 depending on complete F gene sequence fusion
divided it into two classes, class | (non-virulent) viruses,
which have 3 genotypes, and class Il (virulent and non-
virulent) viruses, in which 20 genotypes (I to XXI) have
recently been identified. This classification merged all sub-
genotypes of AOAV-1 or vNDV genotype VII viruses into
VII.1.1, VII.1.2, and VII.2 (Dimitrov et al., 2019).

In Egypt, ND was first identified in 1947 in the
governorate of Kafr Elsheikh (Daubney & Mansy, 1948).
Currently, at least 4 NDV genotypes of class Il are circulating
in Egypt including Il, V1.2 (PPMV-1), VII.1.1, and XXI.2.2
(former VIi). Several co-infections of NDV with infectious
bronchitis and avian influenza (Al) viruses, especially low
pathogenic AI-HIN2, have also been reported in Egypt
(Radwan et al., 2013; Rohaim et al., 2016; Moharam et al.,
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2019; Shehata et al., 2019: Mansour et al., 2021; Naguib et
al., 2022; EIbahnasawy et al., 2023 & Yehia et al., 2023).

Several records clarified the economic impact of
vNDV-VII.1.1 in the Egyptian poultry industry and detected
this virus in various outbreaks in both vaccinated and
unvaccinated commercial poultry and wild birds since 2011
(Abdel-Glil et al., 2014; Awad et al., 2015; Saad et al., 2017;
El Naggar et al., 2018; Abd El-Hamid et al., 2020; Abd
Elfatah et al., 2021 & Abozaid & Abdel-Moneim, 2022). In
addition, Amer et al. (2018) and Moharam et al. (2019)
recorded that vNDV-VII.1.1 circulating in Egypt has the ability
to be transmitted over long distances between neighboring
farms and mentioned several pathogens as co-infections. It
is well known that the F protein cleavage site, which
determines the virulence of NDV strains, is commonly
displayed as a dibasic amino acid sequence motif at the C-
terminus of the F2 protein and a leucine amino acid at the N-
terminus of F1 protein (i.e. 112GRQGRL117) in avirulent or
lentogenic strains and as a polybasic motif with
phenylalanine amino acid at the N-terminus of F1 protein
(i.e. 112RRQKRF117) in virulent (mesogenic and velogenic)
strains (Zhao & Peeters, 2003; Samal, 2008; Miller & Koch,
2020).
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Previously, the circulation of AOAV-1 or vNDV-VII.1.1
in birds in the governorate of Matrouh had not been studied
in detail. Therefore, this work aimed to make a survey and

molecularly characterize vNDV-VIL.1.1 strains from

commercial broiler chickens and wild birds.

MATERIALS AND METHODS

Sample collection: The investigated 36 broiler chicken flocks
were aged 23-46 days-old, vaccinated against NDV with
double live and single inactivated vaccines, and suffered from
increased mortality (0.5-6.25% in the last 3 days before
sampling), as well as respiratory and enteric signs. Pooled

tracheal swabs from live diseased, and tissue samples from
lung, kidney, and spleen of freshly dead chickens (n = 5/each
flock), as well as 15 cloacal swabs from 6 wild bird species
(pooled from 5 birds/each swab) were collected during
January 2021- January 2023, according to WOAH (2021)
(Table 1). The total number of the commercial broiler flocks
ranged from 6000 to 16000 birds, while the total number of
the 6 wild bird species were 75 including 15 wild pet or fig
birds (orioles), 5 wild Japanese quails (Coturnix japonica), 45
wild marbled ducks [Marmaronetta angustirostris (n = 35)]
and wild northern shoveler ducks (n = 10), 5 wild falcons
(Falco tinnunculus), and 5 wild European turtle doves.

Table (1): History of suspect NDV samples (2021-2023)

Sample v Type of Total Mortality 6 (last 3 Hi.-s(ur.y of
Number ear Locality hirds Number Age (days) days before Vaccination for
sampling) NDV

1 Marsa Matrouh 6000 41 3% |

| 2 | El-Negela | 6000 34 0.6 % | |
_ 3 | El-Negela | 6000 28 0.7 % | |
_ 4 | Marsa Matrouh_| 10000 32 0.5 % | |
5 | Marsa Matrouh_| 10000 32 0.5 % | |

& | El-Dabaa | 12000 38 6.25 % | |

_ 7 | El-Negela | 6000 36 0.7 % | |
_ 8 | El-Negela | 6000 36 0.7 % | |
9 | Marsa Matrouh_| 7000 26 0.7 % | |

_ 10 |  zoz21 Marsa Matrouh_| 6000 46 4.5 % | |
_ 11 | Marsa Matrouh_| 7000 30 4.3% J |
_ 12 | Marsa Matrouh_| 12000 31 1.25 % | |
_ 13 | El-Negela | 6000 41 0.7 % | |
_ 12| Marsa Matrouh | 6000 30 2.5% | |
_ 15 | Marsa Matrouh | 10000 40 5.4 % | |
16 | Marsa Matrouh_| 10000 40 5.4 % | |

| 17 | Marsa Matrouh I 6000 26 1.5 % | Hitchner vaccine at |
[ 18 | Marsa Matrouh Cﬂﬁﬁﬁfial 11000 38 0.9 % | (g;:g 7 ;E‘[ig:gcd) |
19 Marsa matrouh | i o 6000 27 2.8% | Bl days |

20 El-Dabaa I 10000 25 0.9 % I + Clone 30 vaccine I

| 21 | Marsa Matrouh I 6500 26 0.5 % J atday 18 |
| 22 | El-Negela | 6000 41 1.8 % | |
23| El-Alamin | 10000 33 1.2 % | |

_ 24 | Marsa Matrouh | 6000 38 1.2°% | |
25 | El-Negela | 14000 23 0.8 % | |

_ 26 | Marsa Matrouh_| 6000 31 0.7 % | |
27 | Marsa Matrouh | 16000 28 2.8% | |

| 28 | Marsa Matrouh_| 8000 30 3% | |
_ 29 | Marsa Matrouh | 12000 23 0.5 % | |
30 | Marsa Matrouh | 7000 33 4.2 % | |

| 31 | Marsa Matrouh | 6000 26 2% | |
3z | 2022 Marsa Matrouh_| 7000 35 1.2 % | |

_ 33 | Marsa Matrouh_| 6000 30 1.5 % | |
34 | El-Daba | 10000 38 0.6 % | |

35 | Marsa Matrouh_| 10000 30 0.6 % | |

_ 3 | Marsa Matrouh 10000 30 0.6 % | |
[ 37 | | |
s | | | Wild pet birds or Fig birds {Orioles) | |

30 | I J I

40 | | Wild Japanese quails (Coturnix Japonica) | |

[ 41 | | | |
|4z | I Migrating from I I I
43 J | Europe and | | |

44 |  capturedin | | Non-vaccinated |

45 I Matrouh l Wild mar%l?clldd;l]ckcis (h;'}arn;amn:]:{a a{igusﬁmstrj‘s) I I

. 6 | | governorate | i u (Northern shoveler) | |
|47 | | | | |
|48 | 2023 | | I I
|49 | | | I
_ 50 | | Wild falcons (Falco tinnunculus) | |
51 | I Wild European turtle doves I |
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Virus isolation and propagation:

Tissue homogenates and/or pooled swabs were inoculated
via the allantoic sac of 10-day-old specific pathogen-free
embryonated chicken eggs (SPF-ECE) (Kom Oshem, SPF Farm,
El Fayoum) at 3 eggs/sample (WOAH, 2021). The harvested
allantoic  fluid of each sample was tested for
haemagglutination (HA) activity by slide, and plate HA test
after each passage. Confirmation of a negative HA test (no
haemagglutinating agent) was considered after the 3™
passage (Terregino and Capua, 2009).

Real time polymerase chain reaction (rRT-PCR) detection:

All samples with positive HA titres were tested for velogenic
NDV using primers and probe targeting the F gene (Metabion,
Germany) according to Moharam et al. (2019). All the
positive VNDV-VII.1.1 samples were also tested for other
respiratory viruses using rRT-PCR (DTlite 4, DNA Technology,
Moscow, Russia) according to the manufacturer’s
instructions. The used oligonucleotide primers and probes
(Metabion, Germany) were used for Al (Hoffmann et
al.,2016), for infectious bronchitis virus (IBV) (Acevedo et
al.,2013), adenovirus (Giines et al.,2012). Furthermore, the
positive VNDV samples were tested for infectious bursal
disease virus (IBDV) (Tomds et al., 2012). For viral RNA
extraction, 200 pl of bursal homogenate supernatant from
each pooled sample was mixed with 1 ml of GENEzol™
Reagent (Geneaid, New Taipei City, Taiwan).

Extraction of viral RNA:

Total viral RNAs were extracted from all HA-positive allantoic
fluids using GeneAll° EXGENE™ Viral RNA/DNA extraction kits
(GeneAll Biotechnology Co., LTD, Seoul, South Korea)
according to the manufacturer’s instructions. A one-step rRT-
PCR master mix kit (SMOBIO TagMan-Rox, Beijing, China) was
also used according to the manufacturer’s protocol.

Partial sequence analysis of F-gene of vNDV:

Partial F gene sequencing (aa 1-149) was performed for 2
vNDV-VII.1.1 positive field isolates, one from commercial
broilers (No. 20) and the other from wild marbled ducks,
Marmaronetta angustirostris (No. 44), using primer sets
designed by Selim et al. (2018). Purification using QIAquick
Gel Extraction Kit (Qiagen, Germany) and one-step rRT-PCR
reaction were performed according to the manufacturer's
instructions. Big Dye Terminator V3.1 cycle sequencing kit
(PerkinElmer, CA, USA) and Applied Biosystems 3130 Genetic
Analyser (ABI, USA) were used for sequence analysis.

Bioinformatic and phylogenetic analysis:

Comparative sequence of the F gene of 2 selected vNDV field
isolates with previously published NDV reference strains
available in the public database (BLASTn, NCBI, USA)
(http://www.ncbi.nlm.nih.gov/BLAST), using Bioedit software
version 7.2.4°. Nucleotide similarity and divergence were
performed in the MegAlign programme of the Laser Gene

package (DNASTAR Inc., Madison, WI, USA). Molecular
evolutionary genetics analysis using MEGA11 (version 1°) was
applied to construct a phylogenetic tree for the F gene
nucleotide and amino acid sequence alignments of both
isolates (Kumar et al., 2018). Algorithms were applied to a
matrix of pairwise distances estimated using the maximum
composite likelihood (MCL) approach and the Tamura-Nei
model (Tamura et al., 2013).

Pathogenicity evaluation of one selected vNDV isolate:

The intracerebral pathogenicity index (ICPI) was performed
on 10 one-day-old SPF chicks to evaluate the pathogenicity of
vNDV-VII.1.1 isolate no. 44. Fresh pure infective allantoic
fluid, with a HA titre of 9 log2 was diluted 1/10 in sterile
isotonic saline and 50 pl of the diluted virus was injected
intracerebrally. The chicks were daily for 8 days and at each
observation, they were scored: 0 if normal, 1 if sick, and 2 if
dead. ICPI was calculated as the mean score per bird per
observation over the 8-day period. Any score of > 0.7 was
considered virulent WOAH (2021).

RESULTS

Virus isolation, HA, and rRT-PCR

Embryos from inoculated eggs were died between 2 and 4
days after inoculation in 7 samples. Those 7 out of 36 (19.4%)
samples, 5 from broilers (5/36 = 13.8%) and 2 from wild
marbled ducks (2/15 = 13.3%), showed HA positive titres
ranged from 4 log2. All the 7 haemagglutinating allantoic
fluids were positive for vNDV-VII.1 by rRT-PCR. Six out of these
7 vNDV isolates were mixed viral infections with one or more
of the tested viruses (Table 2).

Table (2): Positive samples for vNDV and other mixed
infections

Sample | Slide HA activity | Plate HA TRT-PCR results

Number | after egg inoculation | titer (logz) | vND | H5 | H9 | IB | Adeno

14 + 4

17

a0

2l

28

43

+ |+ [+ |+ [+ |+
| R | W e |

44

- The red colour indicates to positive results, the green
colour indicates negative results

The annual migration routes of wild marbled ducks from their
breeding grounds in Europe and Asia (autumn migration, from
15 August to 1 November) to their wintering grounds in Africa,
including Egypt, to escape the cold weather, and then the
spring or return migration to their breeding grounds along the
same routes from 15 March to 25 May are shown in Figure 1.
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Figure 1: The annual migratory journey of wild marbled ducks.
Red lines indicate the central migration route from western
and central Europe to the Mediterranean Sea, across the
Sahara to central and southern Africa, while, purple lines
indicate the eastern migration route from eastern Europe and
Asia through the Middle East down to eastern and southern
Africa. Blue lines indicate the western migration route
through Italy and Spain, across the Straits of Gibraltar, over
the Atlas Mountains and the Western Sahara into West and
Central Africa.

Partial sequence analysis of fusion protein, molecular
pathotyping and phylogenetic tree of some vNDV isolates:

The partial-length F protein aa sequences obtained from 2
vNDV field isolates in 2022 (No. 20 and 44) were submitted to
GenBank under accession numbers OR778089 and OR778090,
respectively. Their BLASTN analysis showed 97.9-100%
similarity with previous Egyptian isolates of vNDV-VII.1.1 for
the same part of the sequenced F protein. Both isolates were
identical (100%) to the F gene sequence of AOAV-1 chicken
isolates NDV/chicken/Egypt/Dakahlia27/2016 (KY075890),

NDV/Ch/Egypt/BeheiraB36/2017 (MK984236),
NDV/Ch/Egypt/BeheiraR78/2018 (MK984238),
NDV/Egypt/Gizal0/2020 (OM243951). 96.5-98.6% to

genotype VII.1.1 of old Chinese and Japanese isolates from
1998-2009 (AB853927, EF589133 and KC542905), 92.4-93.1%
to Chinese genotype VII.1.2 (AY028995, DQ227246,
GQ338309) and Congolese variant genotype VII.2 strains
(MW363931 and MW363929). 88.9-89.6% to genotype VI
(EU293914 and AY562989), 85.5-86.2% to genotype V
(AY562986 AY562987), 88.9% to genotype IV (Herts/33,
AY741404), 88.9% to genotype Il (Mukteswar, JF950509),
82.7% to LaSota (JF950510) and clone-30 (Y18898), 82% to
Avinew (KM056356) and 81.3% to B1 (AF309418) of genotype
Il and 82% for both V4 (AF217084) PHY-LMV42 (DQ097394)
and 77.9% to Ulster (NC075404) of genotype | (Figures 2 and
3).

AY741404 IV/Hexts/Methex. /2004

2
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Figure 2: Phylogenetic analysis of the 2 obtained vNDV-VII.1.1 field isolates (no. 20: OR778089 and 44: OR778090)
(black dots) and other NDV isolates resembling genotypes I-VII.
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Figure 3: Comparative percent similarity between the 2 obtained vNDV-VII.1.1 field isolates (20: OR778089 and 44:
OR778090) and other NDV isolates resembling genotypes I-VII.

Comparative alighment of the deduced amino acid of the 2 R78K, K101R and K145N. The fusion peptides (aa 117-136)
VNDV-VII.1.1 isolates (OR778089 and OR778090) at positions showed similar aa sequence to all sequences of vNDV-VII.1.1
112 to 117 (the cleavage site motif) clarified the presence of except V121l and A132S compared to VII.1.1 of Egy/BSU-
multiple basic amino acids (RRQKRF) along with conserved 24/2021 (OK533423), Egy/El-Fayom2015  (KY042134),
amino acids of K101R and V121l, both of which are features Egy/Helwan/2015 (KY042130) and Camel/Dubai/2015
of more virulent AOAV-1 viruses, molecularly confirming the (MK673997). Both isolates sequenced in this study
velogenic pathotyping of both isolates. Some deduced amino (OR778089 and OR778090) contained 5 conserved aa-
acid substitutions were also identified in the 2 vNDV-VII.1.1 neutralizing epitopes important for the function of the fusion
isolates, such as L13P, 119V, T221, R27C, N30S, V52I, R71K, protein at positions D72, E74, A75, R78, A79. The detailed aa

alignments are shown in Figures 4a and b
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Figure 4a: Amino acid (aa 5-84) alignments between the 2 vNDV-VII.1.1 isolates obtained (20: OR778089 and 44:
OR778090) and other NDV isolates resembling genotvpes I-VII.
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Figure 4b: Amino acid (aa 85-149) alignments between the 2 vNDV-VII.1.1 isolates obtained (20: OR778089 and 44:
OR778090) and other NDV isolates resembling genotypes I-VII.

Intracerebral pathogenicity index (ICPl) of vNDV-VIL.1.1
isolate (Accession No OR778090):

The ICPI score of vNDV-VIl.1.1 wild duck isolate no. 44
(OR778090) was 1.82.

DISCUSSION

Newcastle is an enzootic disease in many countries and

variable outcomes and consequently variable
economic losses according to several factors, particularly
vaccination and the host’s immunity (Miller et al., 2015). To
date, 20 different genotypes of AOAV-1 class Il have been
identified (Dimitrove et al., 2019), including both virulent and
non-virulent viruses. Velogenic NDV genotype VIl has been
associated with recent outbreaks in Asia, Europe, Africa, the
Middle East, and South America (Lomniczi et al., 1998; Miller
et al., 2009; Khan et al., 2010; Zhang et al., 2011 & Perozo et
al., 2012). Genotype VIl can be further subdivided into 3
major subgenotypes according to amino acid substitutions
(VI.1.1, 1.2 and 2) (Dimitrove et al., 2019). In Egypt, a highly
pathogenic AOAV-1 (genotype-VIl) is still causing several
outbreaks in poultry since 2011 (Radwan et al., 2013). All
genotype VIl of vNDV that so far detected in Egypt have been
clustered into one sub-genotype (VII.1.1) (Radwan et al.,
2013; Abdel-Glil et al., 2014; Awad et al., 2015; Orabi et al.,

shows

2017; Saad et al., 2017; Amer et al., 2018; El Naggar et al.,
2018; Moharam et al., 2019; Abd El-Hamid et al., 2020;
Mansour et al., 2021; Abozaid and Abdel-Moneim, 2022 &
Eid et al., 2022).

A total of 7/51 (13.7%) of vNDV-VIL.1.1 positive
samples were confirmed by rRT-PCR. Five of them were
isolated from commercial broiler chickens that were
vaccinated against NDV with genotype IlI-based vaccines and
2 of them were isolated from wild marbled ducks
(Marmaronetta angustirostris) for the first time in Matrouh
governorate. This may indicate the potential role of these wild
birds in the transmission of vNDV to commercial chicken
farms, especially under poor biosecurity measures. The wild
marbled duck (Marmaronetta angustirostris) is known to be
farmed in southern Spain, southern Italy, north-west Africa,
and the wider Levant. Further east it survives in southern Iraq,
Iran, Armenia, Azerbaijan, southern European Russia, western
India, and western China (Bird Life International, 2017), so we
can say that vNDV-VII.1.1 could be transmitted from and to all
of these countries.

Previously, El Naggar et al. (2018) genetically
identified a total of 3.6% (4 out of 112) positive samples
collected from different families of wild birds arranged as
follows: 2/19 from Anseriformes (A. crecca or Eurasian teal),
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1/24 from Galliformes (coturnix quails), and 1/40 from
Pelecaniformes (Bubulcus ibis or cattle egret), while all the 29
samples from Passeriformes (Passer domesticus or house

sparrow) revealed negative results.  Furthermore,
Mohammed et al. (2020) investigated the prevalence of NDV
circulating in wild birds within live bird markets in 3 different
cities in Egypt. They reported that 6/159 (3.77%) samples (5
from Damietta and 1 from Matrouh) were collected from
eight different wild bird species and tested positive for NDV
genotype | (non-virulent strains). Interestingly, wild
Anseriformes accounted for the largest percentage of
detections (5/6 samples, 2 from Pintail and 3 from Northern
Shoveler) and one sample was isolated from wild
Columbiformes  (Laughing Dove). In addition, the
experimental study by Elbestawy et al. (2019) investigated
the role of domestic ducks as efficient vectors for vNDV-
VII.1.1 and demonstrated that Muscovy ducks that were
infected with velogenic NDV (AOAV-1) genotype VIld (vNDV-
VII.1.1) via the intranasal route, could transmit the virus to
their in-contact chickens, resulting in clear characteristic signs
of ND and 20% mortality. In addition, these in-contact
chickens continued to shed the virus in their oropharyngeal
and cloacal excreta for up to 11 days after exposure to
infected ducks.

The results obtained also clearly indicate the
continuous VNDV-VII.1.1 challenge to commercial broiler
chickens despite the vaccinations used, especially genotype II-
based vaccines. In Egypt, Shakal et al. (2022) molecularly
identified a v NDV strain (with polybasic amino acid
sequences in the F gene cleavage sites) that was isolated from
a vaccinated commercial broiler flock with a mortality rate of
35.8%. Interestingly, this flock had received 2 live vaccinations
with LaSota. In a previous study of Abd EI-Hamid et al. (2020),
the authors reported a high prevalence of AOAV-1 genotype
VII.1.1in Egyptian chicken flocks despite intensive vaccination
with live and killed NDV vaccines based on genotype II.
Moreover, the authors recommended that the use of
genetically related vaccines to genotype VII.1.1 will reduce its
multiplication and environmental shedding and minimie the
spread of this devastating viral infection among poultry flocks.

The partial F gene sequences (1-149) of 2 obtained
vNDV (OR778089 and OR778090) showed 100% identity with
the previous isolates of vNDV-VII.1.1 in Egypt during 2016-
2020, sharing the same cleavage site motif of RRQKRF at
positions (112-117 aa), and had 77.9-82.7% similarity with the
genotypes | and Il that are used as commercial vaccines in
Egypt. Recently, an attractive research work that was done by
Elbestawy et al. (2023) showed superior efficacy of
apathogenic genotype | (V4) over lentogenic genotype Il
(LaSota) live vaccination against vNDV-VII.1.1 in broiler
chickens that were vaccinated with a pathogen-associated
molecular pattern HIN2 inactivated vaccine. They confirmed
the theory explained by Tabatabaeizadeh (2021), who
mentioned that the higher the match of linear and
conformational neutralizing epitopes of F and HN proteins (n

=15) of the vaccine strains and vNDV-VII.1.1 (V4 = 14 > LaSota
=7), the higher obtained protection in the vaccinated birds.

In addition, the comparative alignments of the
cleavage site motif of the F1-2 gene in the vNDV-VIl.1.1 isolate
(OR778090) isolate revealed the conserved amino acids at
positions K101R and V121l of the F protein as a unique feature
of genotype VII, in agreement with Lien et al. (2007). The
presence of Q in the cleavage site motif of RRQKRF of vNDV-
VII.1.1 here enhances and increases the virulence (Wang et
al., 2017). All signal peptides in both vNDV-VII.1.1 sequences
(OR778089 and OR778090) contained the same amino acid
features for vNDV-VII.1.1 sub-genotypes representing viruses
of the 4™ panzootic at positions 19, A11, R18, C25, whereas
the 5™ panzootic of AOAV-1 infections belonged to viruses of
sub-genotype VII.1.2 (Miller et al., 2015 & Liu et al., 2019).
Again, a signal peptide region N30 present in both isolates is
the same as in genotype Il of vaccinal strains (LaSota, clone-
30, and B1), which is different from the previously studied
Egyptian strain vNDV-VII.1.1 that recorded a substitution
S30N (Orabi et al., 2017). During NDV replication, FO is
synthesized as an inactive precursor and subsequently
cleaved by cellular proteases into a disulfide-linked F1-F2
complex (Sergel-Germano et al., 1994). The F1 subunit
containing the fusion peptide FP from position 117-136 aa
had a similar aa sequence between both isolates in this study
and all vNDV-VII.1.1 except aa V121l and A132S in comparison
to VIL1.1 of Egy/BSU-24/2021 (OK533423), Egy/El-
Fayom2015 (KY042134), Egy/Helwan/2015 (KY042130) and
UAE/Dubai/2015 (MK673997).

According to the WOAH (2021), the virulence of NDV
strains is mainly based on 2 points: 1- The presence of the
112R/K-R-Q-R/K-R-F117 motif with two pairs of basic amino
acids and a phenylalanine at the N-terminus of F1 (residue
117). 2- The ICPI of AOAV-1 in one-day-old chicks, if the score
is equal or greater than 0.7, it is classified as a virulent
pathotype. In the current study, the velogenic motif of
multiple basic amino acids (RRQKRF) was detected by partial
F gene sequence analysis. The ICPI value for the confirmed
vNDV-VII.1.1 No. 44 that isolated from wild marbled ducks
(GenBank accession No. OR778090) was 1.82, indicating its
virulent pathotype nature. Previously, the ICPI scores of most
of the Egyptian AOAV-1 genotype VIl viruses were reported to
be between 1.66 and 1.98 (Saad et al., 2017; El Naggar et al.,
2018; Selim et al.,2018; Moharam et al., 2019; Abd EI-Hamid
etal., 2020).

CONCLUSION

This study clarifies the potential role of wild marbled ducks
in the transmission of vNDV-VII.1.1 to commercial poultry
flocks. Also, it highlights the continuity of isolation of vNDV-
VII.1 .1 from commercial broiler flocks despite extensive
vaccination programs (genotype Il based live and inactivated
vaccines) in Matrouh Governorate. In addition, there is a need
to change the vaccines used into more genetically and
antigenically matched vaccines to reduce virus replication and
spread of this devastating viral infection between poultry
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flocks. Finally, the full sequences of F and HN genes will be the e.T22680339A110054350. doi:
following study in order to identify any other AA mutations. 10.2305/IUCN.UK.20171.RLTS.T22680339A1100543
50.en.
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