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A total of 42 Newcastle disease virus (NDV) strains were isolated from clinical 

samples obtained from chickens during field outbreaks among vaccinated broiler 

chicken's farms in the Upper Egypt in 2011 - 2012. The samples were inoculated into 

embrayonated chicken eggs and the positive samples for NDV were detected by 

hemagglutinination (HA) and confirmed by hemagglutination inhibition (HI) tests and 

reverse transcriptation polymerase chain reaction (RT-PCR). The pathogenicity of the 

isolates was estimated biologically by intracerebral pathogenicity index (ICPI) 

test and genetically by sequencing the partial fusion (F) genes. The ICPI indicated that 

40 isolates were > 1.5, which characterized velogenic strains, the remaining was 

mesogenic (ICPI = 1.4). The sequencing analysis of the nucleotides and deduced 

amino acids, 8 isolates representing the isolates from different localities, revealed that 

these isolates possess the amino acids motif 112-R-R-Q-K- R-F-117 of the velogenic 

nature and a diversity of 19 –22 and 19-21 % in nucleotides and amino acids, 

respectively, from vaccine strains (LaSota, B1, Ulster/67 and I-2) and Texas/GB. 

Interesting, that these isolates clustered into two subgroups related to the isolates from 

Jordan, Israel (2011) and China but were distant from vaccine, Egyptian (2005, 2006 

and 2010), Sudan, Saudi Arabia and Israel (2003) strains by phylogenetic analysis. In 

conclusion, a velogenic NDV prove to circulate among chickens in southern of Egypt 

although intensive vaccination programs were conducted. These isolates were 

genetically away from the vaccine strains and virulent to chickens. The necessity 

needs to continuously monitor the virus and evaluate the vaccination programs 

efficiency. 
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INTRODUCTION 
 

Newcastle disease (ND) is one of the most 

economically important and prevalent poultry 

diseases around the world including Egypt. ND can 

be divided into five pathotypes based on severity of 

the disease in chickens. These are viscerotropic 

velogenic, neurotropic velogenic, mesogenic, 

lentogenic or respiratory and asymptomatic enteric 

type (Alexander, 1997). ND virus (NDV), a member 

of the avian paramyxovirus serotype 1 (APMV-1), 

belongs to the genus Avulavirus within the 

Paramyxoviridae family and is the causative agent of 

ND (Mayo, 2002). It is enveloped, negative-sense, 

single stranded RNA and its genome approximately 

15.2 Kb in length which contains six genes in the 

order of 5'- NP – P – M – F – HN – L 3', coding 

nucleocapsid (NP), phosphoprotein (P), matrix (M), 

fusion (F), haemagglutinin- neuraminidase (HN) and 

a large polymerase protein (L). In additional to these 

proteins, V and W are generated by an RNA editing 

event that occurs during the transcription of the P 

gene (Steward et al., 1993). Various methods have 

been introduced for grouping and analysis of NDV 

including differences in pathogenicity (Alexander, 

1997), antigenicity (Alexander et al., 1987; 1997) and 

genomes (Liu et al., 2003; Wehmann et al., 2003a; 

2003b; De Leeuw et al., 2005). Several 

epidemiological studies of NDV have been carried 

out worldwide using molecular based methods 

(Aldous et al., 2003; Abolnik et al., 2004; Lee et al., 

2004; Liu et al., 2007; Bogoyavlenskiy et al., 2009, 

Umali et al., 2013). 
 

The molecular pathogenicity determinant of NDV is 

the F protein cleavage site (FPCS) sequence. The F0 

protein must be processed into the disulphide-linked 

F1 and F2 peptides to penetrate and induce the fusion 
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of the viral envelope with the cell membrane 

(Glickman, et al., 1988; Le et al., 1988). Velogenic 

and mesogenic strains contain multi basic amino acid 

residues at the site (112 R/K – R – Q – R/K –R –F 

117), which presents the F0 protein to cellular 

proteases found in a wide variety of tissues. On the 

other hand, lentogenic strains contain a few basic 

amino acid residues at the FPCS (112 G/E – K/R – Q 

–G/E – R- L 117) which limits F0 utility to trypsin-

like proteases only (Gotoh, et al., 1992; Ogasawara, 

et al., 1992; Panda et al., 2004). Molecular typing of 

the cleavage site by DNA sequencing have been used 

in pathotypes prediction and phylogenetic studies to 

determine the evolutionary relationship of NDV 

isolates (Westover, and Hughes, 2001, Mase et al., 

2002; Pedersen et al., 2004; Mohamed et al., 2011).  

 

Although NDV has been detected in Egypt since 

1948 (Daubney and Mansy, 1948), a limited 

molecular epidemiological data are available 

regarding the genotypes of ND have caused outbreaks 

among vaccinated poultry farms. Knowing the 

molecular characteristics of NDV strains affecting 

commercial poultry in spite of the application of 

intensive vaccination regimes might give important 

insights on the possible origins and genetic nature of 

these viruses. Also, this may help in formulating 

more effective ND prevention and control strategies. 

 

A little studies have been performed investigating the 

classification of NDVs in the sub-genotype level and 

clarified the epidemiological relation of Egyptian 

NDVs with other in the same continent or parts of the 

world, which may help further elucidate the global 

and transcontinental dynamics of transmission and 

spread of this disease. Therefore, in the present study, 

NDVs from different geographical regions in the 

South of Egypt were isolated during outbreaks among 

vaccinated chickens in 2011-2012. The molecular and 

biological characterization of these isolates were 

investigated. The obtained sequenced data was 

compared with NDV strains isolated from the Lower 

Egypt, Middle East, Israel and China as well as 

vaccine strains and a novel NDV strain Texas/GB 

isolated in 1948 from chicken in USA. 

 
MATERIAL and METHODS 

 
Sample collection and virus isolation 

A total of 108 samples were collected from broiler 

chicken farms at different localities (Sohag (n=52), 

Qena (n=48) and Luxor (n=8)) with case history of 

high mortality in spite of intensive vaccination 

programs against NDV in Upper Egypt during 2011 – 

2012. The organs (proventriculus, liver, trachea, 

spleen, brain, lung, intestine and cecal tonsils) were 

collected from diseased birds with respiratory, 

nervous manifestations and diarrhea during post-

mortem examination (PM) (Table 1). All theses 

samples were transferred on ice to the laboratory, 

Faculty of Veterinary Medicine, South Valley 

University, where virus isolation and characterization 

were performed. The data concerning the type of 

birds, system of farms, geographical area, type of 

samples, vaccination history, flock capacity, mortality 

rate, clinical signs and PM lesions were shown in 

table 1. 

 

The virus isolation was carried out through 

inoculation of 10 day old embryonated chicken eggs 

(ECE) via the allantoic cavity. The inoculated eggs 

were incubated at 37°C for 5-7 days with daily 

observing of the embryo viability. The allantoic fluid 

(AF) was harvested and examined for virus 

hemagglutination using the hemagglutination assay 

(HA), samples that show HA activities were 

subjected to hemagglutination inhibition (HI) test 

using an NDV specific antiserum (OIE, 2012). The 

AFs that exhibited HA activities were divided into 

aliquots and stored at -80°C for further molecular and 

biological characterization. 

 

Pathogenicity test 

The pathogenic evaluation of the isolates was carried 

out using intracerebral pathogenicity index (ICPI) in 

1-day-old chicks hatched from NDV antibody-free 

ECEs as previously described (Nabila et al., 2014). 

Briefly, a day-old chicks were inoculated intra-

cerebrally with 0.05 ml of a 1:10 dilution of AF has 

HA titer equal to or higher than 16. Chicks were kept 

under observation every 24 hrs for a period of 8-days 

and apparent clinical signs on the chicks was scored 

as normal (0), sick or paralyzed (1) and dead (2). 

Total scores were determined and the mean daily 

score was calculated to obtain the ICPI (Alexander 

and Swayne, 1998). 

 

RNA extraction and OneStep reverse 

transcription polymerase chain reaction (RT-

PCR) 
The viral RNA was extracted from the AFs using 

QIAamp Viral RNA Mini Kit (QIAGEN INC., 

Valencia, CA, USA
®
) following the manufacturer’s 

instructions. The extracted RNA was subjected to 

RT-PCR using two primers according to Lee et al. 

(2004).  the forward primer (M1055); 5'-GCT GAT 

CAT GAG GTT ACC TC-'3 and the reverse primer 

(F508); 5'-AGT CGG AGG ATG TTG GCA GC-3' to 

amplify a 695 bp fragment spanning the regions 

between nucleotide position 508 of the F protein and 

nucleotide position 1055 of the matrix protein, which 

includes the FPCS. 
 

The RT-PCR reaction was carried out using QIAGEN 

OneStep RT-PCR kit (QIAGEN INC., Valencia, CA, 

USA
®
). The reaction mixture was conducted in a final 

volume of 25 μl; 5× reaction buffer 5 µL, 10 mM 

dNTPs 1 μl, 1.5 μl (10μM) of each primer (M1055 

and F508), 1 μl of Qiagen one step RT-PCR enzyme 

mix, 5 µl of extracted RNA and 10 µl RNase-free 

water. The RT-PCR reaction was conducted in a 
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thermalcycler (A200 Gradient, LongGene, Japan). 

Positive controls were prepared using RNA from live 

LaSsota vaccine commercially available, while the 

negative control was prepared using nuclease free 

water. 

 

The RT-PCR conditions were as follows: one cycle of 

initial RT at 50°C/30 min, one cycle of initial 

denaturation at 95°C/15 min, followed by 30 cycles 

of denaturation at 94°C/30 sec, annealing at 55°C/30 

sec and extension at 72°C/1 min. One cycle of final 

72°C/10 min allowed for additional extension time. 

The PCR products were separated by gel 

electrophoresis using a 1% w/v  agarose gel stained 

with ethidium bromide (0.5 μg/ ml) and visualized 

under ultraviolet illumination (Vilber LOUR Mat, 

France)
 
and photographed using gel documentation 

system (Micro-DOC, Cleaver scientific, UK) with 

canon digital camera. 

 

Sequencing and phylogenetic analysis 
The amplified PCR products were purified using the 

QIAquick PCR purification kits (QIAGEN, USA) 

according to the manufacturer’s instructions. Then the 

purified products were sequenced by an Applied 

Biosystems prism 310 (Molecular biology unit, 

Assuit University) automated DNA Sequencer using 

a BigDye terminator v.3.1 cycle sequencing kit (ABI, 

Foster city, CA, USA). The nucleotide sequence 

analysis and prediction of deuced amino acid 

sequences for the partial F genes were conducted with 

CLUSTAL W, Ver. 1.4 using BioEdit package, Ver. 

7.2 software. The phylogenetic tree was constructed 

using the Maximum Composite Likelihood method 

supported by 1000 bootstrap replications (Saitou and 

Nei 1987) and Mega 5.0 software (Tamura et al., 

2011). The nucleotides and deduced amino acids of 

the partial F gene sequences of the present isolates 

were compared with those sequences of the NDV 

isolated from Middle East (Egypt (2005, 2006, and 

2012), Sudan, Jordan and Saudi Arabia), vaccine 

strains, Texas-GB, China and Israel selected by 

BLAST homology. The sequences obtained in this 

study were deposited in GenBank under accession 

numbers as shown in table 2. 

 

RESULTS 

 
The isolation and characterization of NDV from 

clinical samples 
Out of the 108 examined clinical samples 42 AFs 

were HA positive through virus propagation in the 

ECEs. The positive AFs were confirmed as NDVs by 

HI test using specific NDV antiserum. The 

pathogenicity of the NDV isolates in this study was 

estimated in 1-day-old chicks by ICPI test. The 

results revealed that 40 isolates had ICPI greater than 

1.5 therefore were velogenic strains while 2 isolates 

had ICPI equal to 1.4 and 1.46 which corresponding 

to the mesogenic strains. The results of one step RT-

PCR of the extracted RNA from the positive AFs 

using primers targeting the 695 bp fragment between 

nucleotides 1055 of the M gene upstream and 

nucleotides 508 of the F gene downstream the FPCS 

indicated that all 42 AFs were positive for the 

presence of the amplified fragment as shown in Fig 1. 

Eight out of the 42 NDV positive isolates were 

selected from different localities (5/28 Sohag, 2/12 

Qena and 1/2 Luxor) based on the number of isolates 

obtained from this area, at different time (2011 (4/42) 

and (4/42) 2012), age, flock capacity, clinical signs, 

PM lesions and mortality rates (Tables 1 and 2). Also, 

the biological features of this 8 isolates including HA, 

HI and ICPI were determined as shown in table 2. 

The isolates were subjected to further molecular 

characterization by sequencing the obtained fragment 

(695 bp). The deduced amino acid sequence of the F 

proteins cleavage site of all of these velogenic strains 

was the 
112

R-R-Q-K-R-F
117

 motifs which 

characteristics the virulent NDV strains (Table 2 and 

Fig. 2). 

 

Comparative analysis of nucleotide and deduced 

amino acid sequences of the partial F genes 
The nucleotide similarities of the 420 nucleotides 

fragment, between the start codon and the cleavage 

site of the F gene, and predicted amino acid 

sequences of 139 residues of the 8 NDV isolates were 

compared with the corresponding sequences of the 

LaSota, the frequently used vaccine strain in Egypt, 

Texas/GB and Egyptian isolates (2006 and 2012) 

from northern Egypt (Table 3). The identities among 

the obtained isolates showed 98-100% and 97-100% 

in nucleotides and amino acids, respectively (Table 

4). In the other hand, the 8 isolates showed a 

divergent of 20-22% (identities 78-80%) for the 

nucleotide sequence and 21% (identity 79%) for 

amino acid sequence in compare to LaSota strain. 

These dissimilarities to Texas/GB and Egyptian 

NDV/chicken/3/2006 (abbreviated to 3/2006) were 

19-22%, 19-20% for nucleotide sequence and 16-18%, 

14-16% for amino acid sequence, respectively. The 

present isolates and Egyptian NDV/chicken/ 

VRLCU138/12 (abbreviated to VRLCU138/12), 

isolated in northern Egypt in 2012, showed identities 

of 99% and 99-100% for nucleotides and amino 

acids, respectively (Table 4). 
 

The analysis of 139 deduced amino acids of the F 

gene sequences of the 8 isolates revealed that they 

had the amino acid motifs 
112

R-R-Q-K
116

 at the C-

terminus of the F2 proteins and phenylalanine (F) at 

amino acid residue 117 (Fig 2 and Table 2). Among 

the 8 strains unique amino acid(s) was detected such 

as NDV/CK/EG/129/12 had proline (P) instead of 

leucine (L) at position 13 (Fig 2), due to a substitution 

of nucleotide cytosine instead of thiamine at position 

38 as transition mutation and isoleucine (I) instead of 

valine at position 43 (Fig 2) as a result of substitution 

of nucleotide adenine instead of guanine at position 

130 as transition mutation. Also, the isolate 
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NDV/CK/EG/101/12 had a unique amino acid (L) 

instead of serine (S) at position 54 (Fig 2) due to 

transition mutation of thiamine instead of cytosine at 

position 163. 
 

Phylogenetic analysis 
The phylogenetic tree based on sequence analysis of 

the first 420 nucleotides of the F gene open reading 

frame of the 8 NDV strains was constructed with the 

represented sequences obtained from the Genbank 

(Table 3) of vaccine strains (LaSota, B1, I-2 and 

Ulster 67), Middle East, Egyptian (2005, 2006, 2010 

and 2012), Israel (2003 and 2011) and China (2003) 

as shown in Fig 3. Based on the topology of the tree 

the isolates have been located in a separated genotype 

far away from the vaccine strains and the novel NDV 

Texas/GB. The isolates were clustered into two 

groups; one group contains NDV/CK/EG/83/11, 

NDV/CK/EG/13/11, NDV/CK/EG/146/12, NDV/ 

CK/EG /101 /12, NDV/CK/EG/135/12, NDV/CK/ 

EG/20/11 as one clade and NDV/CK/EG/129/12 as 

another clade which are closely related to the 

Egyptian isolate (NDV-EG-567F-2012) as shown in 

Fig 3. The second group contains NDV/CK/EG/67/11 

that is located nearby NDV isolated from Israel 2011 

(Chicken/Israel/555/2011). The 8 isolates were 

clustered together with isolates from Jordan, Israel 

and northern Egypt 2012 but were distant from those 

originated from China, Saudi Arabia and Sudan (Fig 

3).

 

Table 1: The collecting data of some of the biologically and molecularly characterized NDV isolates from 

vaccinated chickens in Upper Egypt. 
 

ID 
Type of 

Chicken 

Age 

(day) 

Farm 

system 

Flock 

capacity 
Year 

Type of 

sample 

Mortality 

rate (%) 
Clinical signs PM lesion 

NDV/EG/CK/13a/11b Broiler 30 
Deep 
litter 

2500 2011 Organs 35 -80 
Respiratory signs 
Greenish diarrhea Button like ulcers 

in small intestines 

Hg in cecal tonsils 

Hg tracheitis 
Congested lung 

Petechial Hg spots 

on proventricular 
glands c 

NDV/EG/CK/20/11 Broiler 36 
Deep 

litter 
4500 2011 Organs > 90 

Respiratory signs 

Greenish diarrhea 

NDV/EG/CK/67/11 Broiler 32 
Deep 

litter 
2800 2011 Organs > 90 

Respiratory signs  

Greenish diarrhea 

NDV/EG/CK/83/11 Broiler 55 
Deep 

litter 
1500 2011 Organs 40-55 

Drowsiness  
Respiratory signs  

Greenish diarrhea 

NDV/EG/CK/101/12 Broiler 39 
Deep 

litter 
2000 2012 Organs 40-55 

Nervous signs 

Whitish watery 
diarrhea 

As in c 

Congestion in the 
brain 

NDV/EG/CK/129/12 Broiler 24 
Deep 

litter 
3200 2012 Organs > 90 

Respiratory signs 

Greenish diarrhea 
As in c 

NDV/EG/CK/135/12 Broiler 36 
Deep 

litter 
4000 2012 Organs > 90 Drowsiness 

Respiratory signs 

Nervous signs 

As in c 

Congestion in the 

brain NDV/EG/CK/146/12 Broiler 27 
Deep 
litter 

12000 2012 Organs > 90 
 

EG=Egypt CK=chicken  
a The strain number 
b The isolation year 
c The same PM lesions as that was previously described above 

 

Table 2: The hemagglutinating activity, pathogenicity properties and cleavage site motif of the selected NDV 

isolates from field outbreaks during 2011 – 2012. 
 

ID HA titer a HI titer a ICPI value F gene cleavage site NDV Pathotype Location 
Accession 

numbers 

NDV/EG/CK/13/11 128 128 1.54 112R-R-Q-K-R116F117 Velogenic Sohag AB871426 

NDV/EG/CK/20/11 128 512 1.8 112R-R-Q-K-R116F117 Velogenic Sohag AB871425 

NDV/EG/CK/67/11 128 256 1.96 112R-R-Q-K-R116F117 Velogenic Sohag AB871428 

NDV/EG/CK/83/11 512 128 2 112R-R-Q-K-R116F117 Velogenic Luxor AB871422 

NDV/EG/CK/101/12 64 256 1.53 112R-R-Q-K-R116F117 Velogenic Sohag AB871427 

NDV/EG/CK/129/12 64 128 1.99 112R-R-Q-K-R116F117 Velogenic Sohag AB871423 

NDV/EG/CK/135/12 128 2048 1.64 112R-R-Q-K-R116F117 Velogenic Qena AB863742 

NDV/EG/CK/146/12 64 2048 1.58 112R-R-Q-K-R116F117 Velogenic Qena AB871424 

 

a The HA and HI titers expressed as the reciprocal of the highest dilution given a positive result 
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Table 3: The data about the isolates obtained form Gen Bank for alignment and phylogenetic analysis. 
 

 

 

    a The genotype not determined 

 

Table 4: The identity of nucleotides and deduced amino acids of the F gene sequences
 a 

of the isolated NDVs in 

compared to LaSota, Egyptian (2006 and 2012) and Texas/GB strains. 
 

ª The identity of nucleotides (upper half) and deduced amino acids (lower bold half)  
b The isolates’ names were abbreviated by adding only the strain number and isolation year. The isolates obtained in this 

study are in bold 
 

 
  

Fig. 1: The RT-PCR products (695bp) of NDV RNA using two primers targeting nucleotides 1055 of the M gene sequence 

upstream the F gene start codon and nucleotides 508 of the F gene sequence downstream the cleavage site in 1% agarose gel 

stained with ethidium bromide (0.5µg/ml) after electrophoresis and photographed using gel documentation system (Micro-

DOC, Cleaver scientific, Ltd, UK) with Canon digital camera. 

Lane M: 100 bp DNA ladder  

Lanes (1 – 8): positive samples for NDV isolates 

PC: positive control (live LaSota strain) 

NC: negative control (RT-PCR master mix without template RNA) 

Strain Country Host 
Accession 

numbers 
Genotype 

Ulster/67 N. Ireland N. Ireland Chicken AY562991 I 

Strain I-2 Australia Chicken AY935499 I 

LaSota China Vaccine DQ195265 II 

Strain B1 USA Vaccine AF309418 II 

Texas/GB/1948 USA Chicken GU978777 II 

NDV/Chicken/Egypt/1/2005 Egypt Chicken FJ939313 - a 

NDV/Chicken/2/2006 Egypt Chicken FJ969393 II 

NDV/Chicken/ 3/2006 Egypt Chicken FJ969394 II 

NDV/Chicken/4/2006 Egypt Chicken FJ969395 II 

NDV/Ostrich/Ismailia/2010 Egypt Ostrich JN193503 II 

Chicken/China/YMF3/2003 China Chicken AY390313 VII 

NDV/chicken/VRLCU138/ /2012 Egypt Chicken JX885868 VII 

NDV-EG-567F-2012 Egypt Chicken JX647839 VIId 

chicken/Israel/998/2011 Israel Chicken KC484655 VII 

Chicken/555/2011 Israel Chicken JN849577 - 

Chicken/Israel/1258/2003 Israel Chicken JF795623 - 

apmv1/chicken/Jordan/2011 Jordan Chicken JQ176687 VIId 

chicken/Saudi Arabia/AV 237/2000 Saudi Arabia Chicken AY135754 - 

chicken/Sudan/BSDCK72176/1972 Sudan Chicken AY135753 - 

Strain b LaSota 135/12 83/11 67/11 101/12 13/11 20/11 146/12 129/12 VRLCU138/12 3/2006 Texas/GB 

LaSota  
80 

79 79 79 79 79 80 78 80 82 95 

135/12 79  99 98 98 98 98 100 98 99 84 81 

83/11 79 100  99 99 99 99 99 98 99 84 81 

67/11 79 100 100  99 99 99 98 99 99 84 80 

101/12 79 99 99 99  99 99 98 99 99 84 80 

13/11 79 100 100 100 99  100 98 99 99 84 80 

20/11 79 100 100 100 99 100  98 99 99 84 80 

146/12 79 100 100 100 99 100 100  98 99 84 81 

129/12 79 98 98 98 97 98 98 98  99 84 78 

VRLCU138/12 79 100 100 100 99 100 100 100 98  84 81 

3/2006 79 86 86 86 85 86 86 86 84 86  83 

Texas/GB 94 81 81 81 80 81 81 81 80 81 82  
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Fig. 2: Alignment of deduced amino acid sequences of the partial F genes of NDV field isolates in compare to 

LaSota, Texas GB and Egyptian isolates in 2006 (NDV/Chicken/3/2006) and 2012 

(NDV/chicken/VRLCU138/12). The identical amino acids are shown in dots while those are different either 

from LaSota or from each other indicated in letter. The position of unique amino acids for the present isolates 

(bold) as well as the start and the end of aligned amino acids are shown. The F protein cleavage site of the 

LaSota (open box) and those of the present isolates (shaded box) are indicated. 

 
Fig. 3: Phylogenetic tree based on partial F gene nucleotide sequences (420 bp) of NDV isolates in the present 

study shown in bold (open triangle in 2011 and closed diamond in 2012) and the sequences of NDV isolated in 

Middle East (Egypt, Sudan, Saudi Arabia and Jordan), Israel, China and vaccine strains were obtained from Gen 

Bank (Table 3). The evolutionary history was inferred using the Neighbor-Joining method and the evolutionary 

distances were computed using the Maximum Composite Likelihood method. The numbers at each branch 

indicated bootstrap values > 40%. All positions containing gap and missing data were removed. The 

phylogenetic analysis was performed in MEGA 5.0 software. The scale bar indicated 0.01 nucleotide 

substitutions per site. 
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DISCUSSION 

 
ND is one of the destructive viral diseases threaten 

the poultry industry. In the last decades the poultry 

industry speedy grow up in Upper Egypt as a source 

of the animal protein and income for farmers. 

Although NDV has been confirmed among chickens 

in Egypt since 1948 (Daubney and Mansy, 1948) the 

outbreaks caused by NDV infection among chickens’ 

farms are occurring. In the previous study the 

endemic status, isolation and pathotyping of NDV 

among the backyard and broiler chickens in southern 

of Egypt was reported (Nabila et al., 2014).  

 
In the present report the molecular characterization 

and phylogenetic relationship among the NDV 

isolates from vaccinated broiler chickens and NDV 

strains originated from different regions were 

investigated. These isolates were biologically virulent 

for chickens by ICPI test with indices from 1.4 to 2 

these ICPI variations reported and used as a 

biological tool for NDV characterization (Cattoli      

et al., 2000; Capua et al., 2002; Ananth et al., 2008).  

 
The RT-PCR amplification of the viral RNA genome 

fragment of the AFs showing HA and HI activities 

confirmed that the NDV are present in all 42 samples 

(Fig 2). The sequencing analysis of the F gene is 

considered as rapid method for pathotyping of NDV 

and given invaluable data for the molecular 

epidemiology of the virus including its origin, spread 

and evolution (Aldous and Alexander, 2001). The 

sequence analysis revealed that the 8 isolates shared 

78-81% and 79% identity in nucleotides and amino 

acids, respectively with LaSota strain (Table 4). The 

mismatching (21%) between the isolates and LaSota 

may contributed to vaccination inefficiency and 

occurrence of NDV infection among vaccinated 

chickens. The cleavage of the precursor glycoprotein 

F0 into F1 and F2 proteins by cellular proteases is 

essential for virus virulence. Fig. 2 shows the 

alignment of the F protein cleavage site and those of 

the vaccine and other strains. A consensus amino acid 

motifs of  
112

R-R-Q-K-R-F
117

 is present in velogenic 

strains, while 
112

G/E-K/R-Q-G/E-R-L
117

 is 

characteristic for the low virulent strains (Li et al., 

2002; Panda et al., 2004). The presence of (F) amino 

acid residue at 117 position may be contributed to the 

nervous manifestations on birds (Kattenbelt et al., 

2006). The genetic characterization of the NDV 

isolates in this study revealed that all 8 NDV strains 

possess the amino acid sequence 
112

R-R-Q-K-R-F
117 

as velogenic strains (Table 2 and Fig 2). The 

genotype VII divided into 5 sub-lineages; VIIa 

isolates originated from Indonesia in 1988 and 

Europe in 1990, VIIb contained isolates from Europe, 

South Africa and Mozambique in the late1980 and 

1990, VIIc composed isolates from Taiwan, Japan 

and China in 1984 and VIId isolates obtained from 

Far East Asia (Taiwan, Japan, China and South 

Korea) in the middle 1990 and 2002. The amino acid 

residues lysine (K), serine (S) and isoleucine (I) at 

positions 101, 107 and 118 are characteristic to 

genotypes VI and VII (Lee et al., 2004). The unique 

amino acids valine (V) instead of (I) at position 52 

(
52

V/
52

I) and arginine (R) instead of (K) at position
 
71 

(
71

R/
71

K) substitutions characteristic to sub-genotype 

VIId (Liu et al., 2003), all the sequenced 8 NDV 

strains in the present study had these amino acids as 

in Fig 2 which indicated that these isolates belongs to 

sub-genotype VIId. This genotype were responsible 

for ND outbreaks in goose flocks in southern China 

(Liu et al., 1999) although the goose is resistant to the 

most virulent strains of NDV for chickens (Alexander 

1997).  

 
The phylogenetic tree located the obtained isolates in 

a sub-lineage away from those isolated from Sudan 

and Saudi Arabia and close to isolates from Jordan 

and Israel (Fig 3) indicated the circulation of more 

than one sub-genotype in the Middle East although 

further large scale investigations are necessary. Also, 

the Egyptian isolates were located into three sub-

lineages based on the time period where those in 2005 

and some of 2006 were close to genotype II while the 

other 2006 isolates were cluster in sub-lineages 

distant from those in 2012 (Fig 3). This indicated 

continuous mutation among the NDV strains 

circulated in Egypt. The present data revealed that 

among the 8 isolates amino acid variations up to 3% 

were detected (Table 4) with unique amino acids 

characteristic to these isolates (Fig 2). 

 
CONCLUSION 

 
NDV isolates from vaccinated chicken in the South of 

Egypt were sequenced and analysed. The isolates are 

low similar with the LaSota vaccine strain and shows 

molecular markers of virulent NDV genotype VIId. 

The isolates were different from those isolated in 

Egypt 2005 and 2006 as well as Sudanic and Saudi 

Arabia isolates. Also, amino acid differences were 

observed among the isolates. This data may 

contributed to the understanding of the molecular 

epidemiology and improving the control 

measurement of NDV in Egypt.  
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إٌفٛق اٌحمٍى ثيٓ ِضاسع دعبط  حذٚسأخٛرح ِٓ اٌذعبط خلاي ِٓ فيشٚط ِشض إٌيٛوبسً ِٓ اٌعيٕبد اٌّعزشح  53رُ عضي 

. حيش رُ عضي اٌفيشٚط ِٓ ٘زٖ اٌعيٕبد عٓ غشيك اٌحمٓ فى اٌزغٛيف 3123 – 3122اٌزسّيٓ اٌّحصٓ فى عٕٛة ِصش فى 

اٌزأوذ ِٓ خلاي اعشاء اخزجبس رلاصْ وشاد اٌذَ اٌحّشاء ٚ ٚاٌخبصيخ اٌجيٌٛٛعيخاٌسمبئى ٌٍجيط اٌّخصت ٚاٌزأوذ ِٓ رىبصش اٌفيشٚط 

ثزضجيػ رلاصْ وشاد اٌذَ اٌحّشاء ٚاخزجبس اٌجٍّشح اٌّزسٍسً اٌعىسى. رُ رمييُ اٌمذسح اٌّشظيخ ٌٍعضلاد ثيٌٛٛعيب ثبسزخذاَ ِؤشش ِٕٗ 

بد الأذِبط ـضئى ٌغيٕـإٌيٛوٍٛريذاد اٌغ اٌمذسح اٌّشظيخ داخً اٌذِبغ فى اٌىزبويذ عّش يَٛ ٚاحذ ٚعضيئيب عٓ غشيك رحذيذ رسٍسً

(F genes) ٚ٘ى ِّيض ٌٍسلالاد شذيذح اٌعشاٚح ٚثبلى  2.6عضٌخ وبٔذ اوضش ِٓ  51اخً اٌذِبغ أٚظح اْ د. ِؤشش اٌمذسح اٌّشظيخ

بض الاِيٕيخ (. رحٍيً رسٍسً إٌيٛوٍٛريذاد ٚالاح2.5ّاٌسلالاد وبٔذ ِزٛسطخ اٌعشاٚح )ِؤشش اٌمذسح اٌّشظيخ داخً اٌذِبغ = 

( R-R-Q-K- R-F-117-112سلالاد ِٓ ِٕبغك ِخزٍفخ, اٚظح اْ وً اٌسلالاد ٌٙب عٕبصش الاحّبض الاِيٕيخ ) 8إٌبرغخ ِٕٙب , 

% عٍى اٌزٛاٌى عٓ سلالاد 32-21% ٚ 33-21اٌّّيضح ٌٍسلالاد شذيذح اٌعشاٚح ٚاخزلاف فى إٌيٛوٍٛريذاد ٚالاحّبض الاِيٕيخ 

. ِٓ اٌّضيش ٌلا٘زّبَ اْ ٘زٖ اٌعضلاد رغّعذ فى ِغّٛعزبْ راد Texas/GB( LaSota, B1, Ulster/67 and I-2ٚاٌزحصيٓ )

, 3116عٓ رٍه اٌّسزخذِخ فى اٌزحصيٓ ٚاٌّعضٌٚخ فى ِصش ) ٖٚثعيذ ( ٚاٌصي3122ٓصٍخ ثزٍه اٌّٛعٛدح فى الاسدْ , اسشائيً )

سجك يضجذ اْ  ( ثبسزخذاَ رحٍيً إٌشٛء ٚاٌزطٛس اٌغيٕى. ِّب3114( , اٌسٛداْ , اٌٍّّىخ اٌعشثيخ اٌسعٛديخ ٚاسشائيً )3121, 3117

فيشٚط ِشض إٌيٛوبسً شذيذ اٌعشاٚح ِٕزشش ثيٓ اٌذعبط فى عٕٛة ِصش عٍى اٌشغُ ِٓ الاسزخذاَ اٌّىضف ٌٍمبحبد. اْ ٘زٖ 

يشٚط ٚرمييُ وفبءح ثشاِظ اٌعضلاد ِخزٍفٗ عيٕيب عٓ سلالاد اٌزحصيٓ ِّٚشظخ ٌٍذعبط. ٕ٘بن ظشٚسح ٍِحٗ ٌٍزمصى اٌّسزّش ٌٍف

 اٌزحصيٓ اٌّسزخذِخ.
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