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Abstract

Newcastle disease (ND) caused by virulent strain of avian
paramyxovirus-1(vAPMV-1) is a highly contagious disease of
poultry. ND remains a major problem in existing or developing
poultry industries. There are different pathotypes of NDV in
chickens: velogenic (high virulence), mesogenic (moderate
virulence), and lentogenic (low virulence).The present study was
carried out on 5 suspected outbreaks to detect and pathotype the
Newcastle disease virus from poultry in Kashmir. The detection
was carried out by amplification of 356 bp of Fusion protein gene
including F cleavage site by RT-PCR which is regarded as a major
determinant of pathogenicity. All the 5 suspected outbreaks were
positive for ND. Restriction digestion by Alul of the amplified PCR
product yielded ~284bp and ~72bp products in all the outbreaks.
The pathern of digestion was similar to that of mesogenic R2B
strain indicating the pathotype of circulating virus in Kashmir. The
technique of RT-PCR followed by restriction enzyme digestion can
been exploited to pathotype NDV.
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Introduction

Newcastle disease (ND), a poultry disease that causes severe
outbreaks resulting in huge economic losses, is caused by Newcastle
disease virus (NDV) [1]. NDV is a single stranded negative sense,
non-segmented RNA virus, which is a virulent strain of avian
paramyxovirus type 1 (APMV-1) serotype of the genus Avulavirus
belonging to subfamily Paramyxovirinae, family Paramyxoviridae,
order Mononegavirales [2,3]. The disease has a worldwide
prevalence including in India and is seen affecting many species
of birds causing huge economic losses to poultry industry due to
high morbidity and mortality associated with virulent strains of
the virus [4,5,6]. There are 9 serotypes of APMYV, but all isolates of
Newcastle Disease Virus (NDV) belong to serotype 1 (APMV-1)
[1], therefore NDV is synonymous with APMV-1. The APMV-1
viral genome, approximately 15Kb, is composed of 6 genes encoding
6 structural proteins- fusion (F), nucleoprotein (NP), matrix (M),
phosphoprotien (P), RNA polymerase (L), and hemaglutinin-
neuraminidase (HN) [7,8,9]. Two additional proteins are encoded

by RNA editing of the P protein, namely V and W. The V protein
is known to have an inhibitory effect on the alpha/beta interferon
response in avian host [10].

There are different pathotypes of NDV in chickens: velogenic
(high virulence), mesogenic (moderate virulence), and lentogenic
(low virulence) [11]. The pathogenicity of NDV is determined
primarily by cleavage of F protein by host cellular proteases
[12,13]. Molecular pathotyping for detection and differentiation
of avian paramyxovirus-1 isolates by the RT-PCR amplification
followed by Restriction Fragment Length Polymorphism (RFLP)
using restriction enzyme is one of rapid diagnostic method which
can be used to determine of NDV pathotype [14,15].

Materials and Methods

A total of 5 suspected outbreaks of Newcastle Disease virus
infection in Kashmir valley were attended. The samples collected
from the dead birds included tracheal swabs, cloacal swabs, caecal
tonsils, spleen, brain, proventriculus and Payers patches. The
samples were preserved in 50% glycerol saline at -20° C or directly
in TRIzol (Sigma, USA) at - 80° C. RNA was extracted from the
suspected samples by manual method (TRIzol). Complementary
DNA (cDNA) synthesis was carried out using random hexamer
primers and Revert-Aid First-Strand c¢cDNA Synthesis kit. A
primer set targeting hypervariable region of Fusion protein gene,
as described by Nanthakumar et al. (2000) was used to detect NDV
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by RT-PCR.PCR assay was performed in a 25 pl total reaction
volume in a 0.2 ml PCR tube on Master cycler gradient PCR
machine (Eppendorf, USA) with Nuclease Free Water 13.5ul, 10x
PCR Buffer 2.5ul, 25mM MgCl, 2.5 pl, 25mM dNTP mix 0.2 l,
Forward primers (5pM)0.5 pl, Reverse primers (5 pM) 0.5 ul, Taq
DNA Polymerase 0.3 pul, ¢cDNA (2 pg/20 pl) 5 pl. At the end of
the run, the amplification was checked by Agar gel electrophoresis.
Digestion of RT-PCR-amplified product with restriction enzymes
Alul was carried out in order to characterize Newcastle disease
viruses of varying pathogenicityat 37° C for 4hrs followed by
overnight incubation at 4°C. The digested product was analyzed
in an analytical 3% agarose gel on UV trans-illuminator. For 20ul
reaction, PCR product 10pul, NFW 7ul, Buffer 2ul and Enzyme 1pl
was used.

Result and Discussion

Suspected tissues from all the 5 outbreaks on RT- PCR amplified
a fragment of hyper variable region of F gene with the expected
size (~356 bp) and confirmed the presence of NDV in the samples

(Figure 1). RT-PCR systems are usually being used to amplify a
specific portion of the genome that contains the F cleavage site
for detection of NDV and for assessing virulence by restriction
digestion or amino acid sequencing of F| cleavage site [16]. The
PCR products on restriction digestion by Alul yielded ~282bp
and ~72bp products (Figure 2) in all the outbreaks showing
the presence of a single type of strain present in all the positive
outbreaks. RT-PCR and Restriction Digestion have been reported
by Nanthakumar et al 2000 and on pigeon paramyxovirus
serotype-1(PPMV-1) isolates by Naveen et al., 2013 [17,18]. The
pattern of digestion of the PCR products was similar to the pattern
of digestion by mesogenic R2B vaccine strains as reported by
Nanthakumar et al. 2000 [17]. Endonuclease digestion with Alu I
has also been used to differentiate vaccine and field strains [19].
Future studies involving a higher number of vaccine and field
strains will be carried out to determine whether the Alu I cleavage
difference could be used to differentiate field strains additional to
sequence analysis.

Figl: Fusion protein gene fragment (~356 bp) corresponding to the hypervariable region was amplified in the positive samples. L1 = 100 bp DNA

ladder, L2-L6 positive disease outbreaks.

Fig 2: Electrophoresis of restriction enzyme Alul digested 356bp PCR
product of field isolates in 3%gel. L1,50bp DNA ladder, L2, undigested
PCR product as control L3-L7, field isolates
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