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Abstract: 

Newcastle disease (ND) is one of the most important diseases of avian species across the world. 
The Game, captive and pet birds along with back yard flocks are among the sources of infections 
in poultry industry. Based on the fusion gene, a  polymerase chain reaction were developed for 
molecular detection of Newcastle disease in the above mentioned population. The assay, if it is 
coupled with sequence analysis, can also be employed for vaccinated birds, as the amplicon 
encompass the cleavage site marker. This simple assay can be used for molecular detection of 
NDV in a range of susceptible birds.    
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Introduction 
Newcastle disease virus (NDV) is most important viral disease of poultry and other bird 
species and is caused by avian paramyxovirus type 1 (PMV- 1). The virus has a wide host 
range and over 250 species of birds have been reported to be susceptible to infection (5). 
Newcastle disease virus (NDV), the causative agent of the disease, is classified in the genus 
Rubulavirus of the family Paramyxoviridae. The virus is an enveloped non-segmented,  
single-stranded RNA with genome of negative polarity (2). The genome of NDV encodes 
for six major structural and non-structural proteins. The fusion protein, along with 
haemagglutinin and neuraminidase, serves as the target for the immune response of the 
host.  Based on the severity of the disease, ND virus (NDV) isolates can be grouped into 
four pathotypes; viscerotropic or neurotropic velogenic strains which cause severe disease 
resulting in high mortality (up to 100 %), mesogenic strains that cause respiratory and 
nervous signs with moderate mortality, lentogenic strains that cause only mild respiratory 
disease and asymptomatic enteric strains (1). The molecular basis for NDV pathogenicity 
has been shown to be dependent on the F protein cleavage site amino acid sequence. Fusion 
protein, which initiates infection by fusion with the host cell membrane, is synthesized as a 
F0 precursor, which is activated only after cleavage into F1 and F2 fragments by host cell 
proteases (4). Reverse transcription - polymerase chain reaction (RT-PCR), coupled with 
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direct sequencing of the various NDV strains, has been used for determining the NDV 
pathogenicity (3).  
 
 
Materials and Methods  
 
Viruses 
In this experiment four field isolates of NDV collected from a private professional poultry 
disease clinic and two vaccinal strains, B1 and Lasota, were employed to develop the assay.  
RNA extraction 
Total RNA from tissue of for clinical cases along with two vaccine (Lasota  and B1) 
samples were extracted with Trizol, as instructed by manufacturer. The obtained RNA was 
dissolved in 70 µl of RNAse free water. 
Reverse transcription-polymerase chain reaction 
RT-PCR was standardized using purified RNA of NDV. For cDNA synthesis,  5 µl of 
purified viral RNA and 10 pmol of reverse primers, in a 20 µl reaction mixture, were 
heated at 700C for 5 min. After adding 4 µl of 5xRT buffer (250 mmol/LTris-HCl, pH 8.3, 
375 mmol/L KCl, 15 mmol/L MgCl2, 50 mmol/L DTT), 20 U RNasin (Fermentas), 50 
mmol/ dNTPs followed by incubation at 370C for 5 min. after added 200 U of MMLV-
reverse transcriptase (Fermentas), the reaction was carried out at 420C for 1 h. finally 
mixture heated  at 700C for 10 min for inactivation of the enzyme. 
PCR 
PCR primers, capable to amplify a 310 bp product, were designed based on the published 
literature. The selected primers were examined against genomic databases using blast N 
program. The typical PCR reactions were carried out in a 25-µl volume consisted of final 
concentrations of 1× PCR buffer, 200 µM deoxynucleoside triphosphate, 10 pmol of the 
forward (GGAGGATGTT GGCAGCATT) and reverse (GTCAACATATACACCTCATC) 
primers, 2 mM MgCl2, 2 µl of cDNA template, one unit Taq DNA polymerase. Ultrapure 
water was added to reach to a total volume of 25 µl. The PCR reactions were carried out on 
a Bio-Rad thermocycler at 94°C for 30 s, 57°C for 45 s, and 72°C for 2 min for 35 cycles. 
An initial denaturation of 5 min at 94°C and a final extension of 10 min at 72°C were also 
included in the PCR cycles. The PCR product were electrophoresed in a 1.5% agarose gel, 
pre-stained with ethidium bromide, and visualized by a transilluminator under the 
ultraviolet light. 
 
Results 
The predicted size of 310 bp was observed in all positive samples including four samples, 
and vaccinal strains of B1 and Lasota. No product was detected in the negative samples, 
(Figure1) 
 
Discussion  
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Newcastle disease (ND) is one of the most important diseases of avian species across the 
world. Because so many bird species including feral birds are subject to infection, 
commercial poultry flocks are at risk. The Game, captive and pet birds are also among the 
sources of infections for poultry industry. A reverse transcriptase polymerase chain reaction 
was developed for the diagnosis of Newcastle disease in wild, captive and pet birds and 
non-vaccinated chicken. The technique, if coupled with direct sequencing, can be employed 
for molecular epidemiological analysis of ND and for prediction of pathotypes of NDV 
isolates. The conventional methods for pathotyping is also laborious and time consuming.  
This RT-PCR assay is simple and easy to perform.  In commercial poultry flock this assay 
is not suitable, as these population are routinely vaccinated. However, in the case of 
molecular sequencing to analysis the nucleotide sequence of the cleavage site, this assay 
can also be employed. When confronting epidemics, this fast, sensitive and specific 
diagnostic tool enable the veterinary bodies to implement any emergent necessary action. 
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Figure 1: The figure shows the PCR product of  four 
clinical samples of Newcastle disease virus (L1-L4) 
and two vaccine samples (L7-L8) 
 
Line 1: Molecular size marker 100bp  
Line 2: sample  
Line 3: sample  
Line 4: sample  
Line 5: sample 
Line 6: Negative control 
Line 7: Positive control (vaccine strain B1) 
Line 8: Positive control (vaccine strain Lasota) 
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