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Introduction:-

Newcastle disease (ND) is one of the most serious and lethal avian diseases, resulting in heavy losses within the
poultry industry worldwide (Aldous and Alexander 2001). Its causative agent, virulent Newcastle disease virus
(NDV), is classified as the Avulavirus genus within the paramyxovirinae subfamily of the paramyxoviridae
(Fauquet and Fargette, 2005). It is a negative-sense, single stranded, non-segmented, enveloped RNA virus
(Alexander and Senne, 2008). The NDV genome is composed of six genes and encodes their corresponding six
structural proteins: nucleoprotein (NP), phosphoprotein (P), matrix (M), fusion (F), hemagglutinin-neuraminidase
(HN), and the RNA polymerase (L) (Lambs and Parks 2007).

The primary molecular determinant for NDV pathogenecity is the amino acids sequence at F protein cleavage site or
restriction sites of the F gene and the ease by which cellular proteases cleave the fusion protein Thus, The
differences in F gene sequences that correlate with different virulent phenotypes have been prime targets for
molecular approaches to identify and characterize NDV isolates (De Leeuw et al., 2005). Along with biological
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virulence determination, OIE accepts reporting of the F protein cleavage site sequence of NDV isolates as a
virulence criterion (Berinstein et al., 2001).

Emergence of new virulent genotypes from epizootics and year to year changes in sequence of NDV of low and high
virulence implies that distinct genotypes of NDV are simultaneously evolving at different geographic locations
across the globe (Miller et al., 2010).

The main objective of the current study is molecular identification and characterization of NDV field strains isolated
from breaks in Egypt.

Material and Methods:-

Samples:-

- Field tissue samples including different internal organs (Trachea , cecal tonsil, spleen, proventriculus, gizzard and
intestine including contents) were collected from 50 different broiler flocks in some egyptian governorates (El-
Qaliubia, EI-Giza, EI-Behira, EI-Menufia, EI-Fayoum, El-Sharqia, EI-Dakhalia and EL-Gharbia) showing signs and
post mortum lesions characteristic to NDV.

-The preparation of sample was carried out according to (Burleson et al., 1994).

RNA extraction:-

-Viral RNA was extracted using SV total RNA isolation system (Promega) according to the manufacturer’s
instructions with minor modifications (seal et al., 1995).

Nested PCR:-

A-The nested PCR was carried out by application of RT-PCR using M1 sense primer and F1 antisense primer (Mase
et al., 2002) as indicated in (table 1) with cycling protocol (table 2).

Table (1):- Sequence of different primers used in nested PCR.

Primer sequence

M1 sense 5-TTC-TCT-AGC-AGT-GGG-ACA-GC-3

F1 antisense 5-CAT-CTTCCC- AAC-TGC-CAC-TG -3

M2 sense 5-TGG-AGC-CAA-ACC-CGC-ACC-TGC-GG-3

F2  antisense 5-GGA-GGA-TGT-TGG-CAG-CAT-T-3

Table (2):- Cycling protocol for amplification of 921 bp using external primers (F1 and M1).

Step Temperature Time cycles

(1) RT 50°C 15 min. 1
(2) Pre PCR 95°C 2 min. 1
(3) Denaturation 95°C 30 sec.

(4) Anneling 52°C 30 sec. 40
(5) Polymerization 72°C 1 min.

(6) Final extension 72°C 5 min. 1
(7) Cooling 4°C Il 1

B- Second cycle of PCR using the first cycle PCR product as template, M2, F2 primers and thermo PCR master mix
with cycling protocol (table 3).

Table (3):- Cycling protocol for amplification of 766 bp fragment using internal primers (F2 and M2).

Step Temperature Time cycles
(1) Pre PCR 94°C 1 min. 1
(2) Denaturation 94°C 30 sec.
(3) Anneling 54°C 30 sec. 35
(4) Polymerization 72°C 45sec.
(5) Final extension 72°C 7 min. 1
(6) Cooling 4°C 1l 1
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The PCR products were analyzed using agrose gel electrophoresis according to (Sambrook et al., 1989) and eluted from
gel and sent to gene analysis unit, Vacsera, Agouza, Giza, Egypt for sequencing using ABI PRISM 310 automated DNA
sequencer. The sequence data and phylogenetic trees for NDV were constructed using BioEdit software and version 4 of
MEGA program, respectively.

Results:-

1- Results of RT-PCR on extracted viral RNA for amplification of 921 bp product of F and M genes NDV
(first product of amplification)

The RT-PCR assay revealed visible bands in unexpected site about 200-300 bp of samples 8, 10 (obtained both from
El-Behira 2009), 14 (obtained from El-Fayoum 2009), 15, 17, 19 (obtained from EL-Gharbia 2009), 25 (obtained
from Giza 2009) and other samples showed negative results. Samples 17, 25 showed strong bands and the positive
control vaccinal strain Lasota gives 921 bp products (expected site).

As no enough products were obtained secondary amplification was performed as a second step.

2-Results of second PCR assay for amplification of 766 bp covering 420 bp of F gene

The results of the second PCR revealed that 7 samples out of examined samples were positive for amplification of
the expected band after separation on 1.5% agrose stained with ethidium bromide these samples were designated as
shown in (table 4).

Table (4):- Designation and accession numbers of positive samples.

Sample No. Designation Gene bank Accession No.
9 (Behaira) NDV/11/Behaira/VRLCU*/9/09 HQ455806
17 (Gharbia) NDV/1I/ Gharbia /VRLCU*/17/09 HQ455807
18 (Gharbia) NDV/11/Gharbia/\VVRLCU*/18/09 HQ455808
19 (Gharbia) NDV/11/Gharbia/\VVRLCU*/ 19/09 HQ455809
23 (Giza) NDV/11/Giza/VRLCU* /23/ 09 HQ455810
24 (Giza) NDV/11/Giza/ VRLCU*/24/09 HQ455811
27 (Giza) NDV/11/Giza/l VRLCU*/27/09 HQ455805

* Virology Research Lab. Cairo University (faculty of veterinary medicine).

Figure 1 Figure 2
PCR product with 766 bp molecular size of the PCR product with766 bp molecular size of sample
positive control vaccinal strain Lasota (P) along 17 along with the 100 bp molecular weight marker

with the 100 bp molecular weight marker (M) gives (M), gives band at 766 bp (Second amplification).
band at 766 bp (Second amplification).
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(19) (23) (M) (27) (18) (9) (249)

Figure (3):- PCR products with 766 bp molecular size of samples 24, 27 revealed strong bands but weak bands of
samples 9, 18 , 23 and 19 along with 100 bp molecular weight marker (M) (Second amplification).

3-Results of sequencing of final PCR product

The 7 positive samples were subjected for sequence analysis. 300 bp fragment of the amplified product were
sequenced. After sequence editing and trimming all sequences were analyzed using Bioedit program for alignment
(figure 4 and figure 5).
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Figure (4):- Nucleotide alignment showing differences (similarities shown as dots) in comparison with Lasota strain
(Accession No. AF077761.1) as representative for genotype 1l generated by BioEdit Bioinformatics program version
7.0.5.
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Figure (5):- Amino acid alignment showing differences (similarities shown as dots) in comparison with Lasota
strain (Accession No. AF077761.1) as representative of genotype Il generated by BioEdit Bioinformatics program
version 7.0.5.

3.1. Nucleotide and amino acid changes of local NDV isolates compared to Lasota strain
Comparison of obtained local NDV isolates with Lasota strain demonstrated changes in nucleotides and amino acid
in all isolates (Table 5).

Table (5):- Nucleotide and amino acid changes of the 7 local NDV isolates compared to Lasota strain.

Local NDV isolates No. of nucleotide changes No. of amino acid changes
NDV/Behaira/\VVRLCU/9/09 23 nucleotides 21 amino acids

NDV/ Gharbia /VRLCU/17/09 12 nucleotides 7 amino acids
NDV/Gharbia/VVRLCU/18/09 52 nucleotides 24 amino acids
NDV/Gharbia/VRLCU/ 19/09 69 nucleotides 43 amino acids
NDV/Giza/VRLCU /23/ 09 6 nucleotides 2 amino acids

NDV/Giza/ VRLCU/24/09 10 nucleotides 3 amino acids

NDV/Giza/ VRLCU/27/09 40 nucleotides 24 amino acids

3.2. Homology percent of local NDV isolates compared to Lasota strain
Comparison of obtained local NDV isolates with Lasota strain, high similarity was observed (Table 6).

Table (6):- Homology percent of nucleotide changes of the 7 local NDV isolates compared to Lasota strain.

Local NDV isolates Percent to Lasota
NDV/Behaira/\VRLCU/9/09 99%
NDV/ Gharbia /VRLCU/17/09 99%
NDV/Gharbia/\VRLCU/18/09 93%
NDV/Gharbia/\VRLCU/ 19/09 92%
NDV/Giza/VRLCU /23/ 09 98%
NDV/Giza/ VRLCU/24/09 95%
NDV/Giza/ VRLCU/27/09 96%

4-Result of Phylogenetic tree of NDV local isolates with different ten known global genotypes

The determined nucleotide sequences of the seven isolates (partial fragment about 300 bp) were aligned using
BioEdit Bioinformatics program after sequence trimming. The aligned fragments were utilized with different global
NDV genotypes for construction of phylogenetic tree using MEGA program version 4 by neighbor joining method,
which revealed that all local NDV isolates were clustered with genotype I1.
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Figure (6):- Result of Phylogenetic tree of NDV local isolates with different ten known global genotypes.
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5-Result of Phylogenetic tree of NDV local isolates with different strains of NDV genotype Il (first

probability)

Construction of the phylogenetic tree by neighbor joining method using MEGA 4.0 program of different strains of
genotype Il with seven NDV local isolates revealed that out of the seven local NDV isolates, 6 were clustered
together and related to NDV Lasota L-11 (Accession number AF077761) (Lasota like strain) while one isolate (NDV
Giza/ VRLCU/ 09/ 23) was related to APMV1-Ch-Shandong-SRZ-03 strain (Accession number DQ417112).
Although both (NDV/ Giza /VRLCU/ 09/ 23) and (NDV/ Giza/VRLCU/ 09/ 24) were obtained from one
governorate but the former isolate was mutated and clustered as a separate isolate with less nucleotide changes than

the latter isolate.
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Figure (7):- Neighbor joining phylogenetic tree of seven local NDV isolates in comparison with NDV strains of
genotype Il (first probability).

6-Result of Phylogenetic tree of NDV local isolates with different strains of NDV genotype Il (second
probability)

Construction of the phylogenetic tree by neighbor joining method using MEGA 4.0 program of different strains of
genotype Il with seven NDV local isolates revealed that six of the seven NDV local isolates were related to Egyptian
strain (NDV/Chicken/Egypt/2005/FJ939313.1) and increased pathogenicity than Lasota strain while one isolate
(NDV Giza VRLCU 09 23) was related to clone 30 strain (Accession number Y18898.1).
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Figure (8):- Neighbor joining phylogenetic tree of seven local NDV isolates in comparison with NDV strains of
genotype Il (second probability).

Discussion:-

This study highlighted NDV outbreaks through collection of 50 different broiler field samples obtained from diverse
governorates in Egypt. RT-PCR was standardized to ensure identification of amplified regions of F and M genes
either in one or two steps and the obtained results demonstrated bands in expected size when analyzed in agrose gel
stained with ethidium bromide and this confirmed specificity of used primers. In this respect, Jestin and Jestin
(1991) developed the first RT-PCR for identification of NDV to amplify a 238 bp of F gene and reported positive
results that confirmed by restriction enzyme, the reaction was highly specific as there was no reaction with other
avian viruses. For further sensitivity, Jestin et al., (1994) firstly described nested RT-PCR for identifying NDV. A
175 bp of F gene was amplified directly from infected tissues of experimentally and field infected birds. In
accordance with this technique Singh et al., (2005) applied RT-nested PCR directly on 30 field tissue samples and
vaccine strains (F, LaSota, R B) were taken as positive control. All samples and vaccine strains yielded a band of
356 bp on amplification of F gene NDV and three more field samples yielded a band of 216 bp with nested PCR
these findings according with results obtained in the present study. In contrast, sensitive and specific semi-nested
RT-PCR was developed not only to detect different strains of NDV but also 13 strains class | NDV can be
characterized which was feasible by the conventional methods (Zhang et al., 2010).For further characterization of
the NDV, sequence was applied following RT-PCR. Similar conclusions were also obtained by Aldous et al.,
(2003) in which sequence of 375 nucleotides included the cleavage site of F gene. The isolates divided into six
distinct groups Considerable genetic heterogeneity was detected within avian NDV. In Egypt, complete genome
sequence of virulent NDV was determined and phylogenetic analysis showed that Egyptian strain (Accession
number FJ939313) was closely related to NDV strain isolated in China and the sequence of F gene cleavage site of
Egyptian strain was identical to that of the NDV strain recently isolated in Mali (Mahmoud et al., 2009).

In agreement with the results obtained in the present study, local NDV isolates obtained in 2009 were related

phylogenetically to genotype 1l (Lasota Accession number AF077761), Marin et al., (1996) stated about Nine
NDV isolates that were analyzed for sequence variation. The viruses could be grouped phylogenetically with the B1
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vaccine-type but not 100% similar to B1 or Lasota NDV strains, indicating that minor genetic heterogeneity occurs
among lentogenic field isolates of NDV.

Furthermore, Gribanov et al., (1999) determined complete nucleotide sequence of HN and F gene of BOR74 and
BORS82 strains of NDV the BOR strains were grouped phylogenetically with the asymptomatic strains.

The same findings were obtained by Zi-shu et al., (2004) who detrmined complete nucleotides sequence of
avirulent heat-resistance HB92 strain of NDV (Accession no. AY225110).Sequence analysis revealed that
nucleotides homology of HB92 strain with virulent strain ZJ | were 83.9 % and the homology compared with
avirulent vaccine strain Lasota and B1 were 94 % and 93% respectively.

The same remarks were also noticed by seal et al., (2005) who determined full sequence for three NDV isolates.
The isolates had F protein cleavage site sequence of low-virulence viruses that phylogenetically separated with other
unique NDV isolates designated as a lineage 6 genotype.

As NDV infects wide population of avian species, it may have the potential to become virulent after circulation
within chicken. This was investigated by Tsunekuni et al., (2010), Who determined complete sequence of avirulent
NDV isolate Goose/ Alaska/415/91 and its virulent variant strain 9abSband suggested that in addition to the F
cleavage site sequence, these two amino acids in HN protein are also related to the pathogenicity of NDV in
chickens.

Conclusion:-

As the collected samples were obtained from breaks and vaccinated with live vaccines against NDV field infection
with use of more than one type of vaccine provides selective immune pressures of the host leads to evolution of
newly strains that may be virulent and exaggerated breaks (may be due to mutation) and this leads to conflict
diagnosis between field lentogenic strains and viral field infection.

These field lentogenic strains may lead to evolve of new genotypes; this requires further classification of NDV
genotypes across the world and may be source of infection by other pathogens.

This study emphasizes importance of NDV surveillance and reevaluation of vaccination programmes to control ND
since novel genotypes or sub genotypes with panzootic potential may arise in the future.

Overall, the current study reports the first nucleotide sequence of lentogenic strains circulating among broiler
chickens in the field in Egypt as associated with breaks.
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