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Abstract

Newcastle disease is considered the most contagious poultry disease and may cause
severe economic loss in the poultry industry, The first report in which NDV was
consider as zoonotic disease and a human pathogen that was published by Burnet, in
1943. The aims of this study was to detect HN gene of two NDV lIraqi isolates (Najaf
APMV1/ Chicken/ Irag-najaf/ ICCMGR/2012and Baghdad ICCMGR) by
designing specific priemrs for the Iraqgi isolates. DNV isolates propagated in
embryonated chicken eggs and showed to kill embryos in different times intervals (
more than 40 hours and less than 72 hours) with marked sever hemorrhage in infected
embryos and it was similar in the two isolates, agglutination activity reflect titer
(1024) for Najaf isolate and (512) for Baghdad isolate. The present study
successfully detected part of (HN) gene by using specific primers designed for one-
step RT-PCR undertaken to use them on molecular diagnosis of the hemagglutinin-
neuraminidase (HN) gene in the Iraqgi isolates and can be used for NDV virus
detection in Iraq.
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Introduction: gene transcription (3). Newcastle

) . Disease can be divided into three
Newcastle disease (ND) is a

highly contagious and fatal disease of
chickens, It is distributed worldwide
and has the potential to cause large
economic losses in the poultry
industry( 1).

strains  based on severity and the
virulent of the disease in chicken to
velogenic ,mesogenic and lentogenic
strains (4).

The virus belongs to the
Avulavirus genus within the family
Paramyxoviridae, subfamily
Paramyxovirinae, of the order
Mononegavirales and is designated
avian paramyxovirus-1 (APMV-1) (2)

The HN protein of NDV plays an
important role in inducing immune
protection against virus infection, and
is therefore susceptible to immune
pressure to generate antigenic variation
more easily (5) The expressed HN

The genome contains six open protein that cloning from E- coli were
reading frames (ORF) which encode similar to native HN protein
the nucleoprotein (NP), the antigenically (6) .

phosphoprotein (P), the matrix protein ) ) )
(M), the fusion protein (F), the The first report in which NDV was

haemagglutinin-neuraminidase ~ (HN) described to be a human pathogen was

and the large protein (L). At least one published _by_ _Burnet, _in 1943’_ and
additional, non-structural protein (V) reported significantly higher antibody

and possibly a second one (W), are titres to ND\_/ _in peop!e who  had
generated by RNA editing during P known associations with poultry.
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Therefore, Newcastle disease is one of
a few chicken zoonotic diseases (7).

In Iraq, Allawi (8) isolated the
virus from lachrymal secretion from
veterinarian doctor, (9) wused a
Newcastle disease virus lraqi isolate
for treatment of different types of
cancer in vitro and in experimental as a
oncolytic agent (10) used competitive
ELISA with high specificity show
antibody titer in the sera of human and
chicken, In same time was isolate M
gene for NDV by used RT-PCR..

Newcastle disease viral replication
is the most rapid among the
paramyxoviruses, the virus able to
overtake host cell protein synthesis
within six hours (11).

Molecular diagnosis based on
polymerase chain reaction (PCR)
involves the direct detection of nucleic
acids of viral genomic RNA(12). This
work aimed to design specific assay for
NDV Iraqi isolates rapid detection
using PCR technology to help control
this disease.

Materials and Methods:
Virus propagation and HA test:
A) Newcastle Disease Virus Isolates

Tow isolate kindly provided by Iraqi
center for cancer and medical genetic

research ICCMGR (Najaf APMV1/
Chicken/ Irag-najaf/
ICCMGR/2012and Baghdad

ICCMGR), The samples were stored
at -20°C for further use.

B) Embryonated chicken eggs:

198

were supplied by  Al-gimmash
hatchery, Al-hilla city, Irag at (11)
days old.

C) Washed chicken RBC(red blood
cells) 1%:

Fowls erythrocyte washed three times
with  PBS and the appropriate
concentration in PBS solution 1% was
prepared.

Viral RNA preparation and RT-
PCR in one -step:

The NDV RNA was extracted
directly from allantoic fluid using a
viral RNA purification kit according to
the manufacturer’s instructions
(Anatolia gene works®, turkey). The
primers for RT-PCR were designed by
aliening multiple sequences of NDV
HN genes using the ApE software
(http://biologylabs.utah.edu/jorgensen/
wayned/ape/). The conserved regions
in the HN genes among the NDV
isolates were selected for primer
design. The primers were synthesized
by (Biocorp company, Canada ).

The partial HN gene of each isolate
was amplified using the primers
(primers 1:FWNDV -ACG GGA GGT
TAG GGT TTG ATG; RYNDV- CTG
CGG GAT ATG CTG CTG AAT)
(primers 2: FW NDV- CAA TGG
TGC ACG GGA GGT TA;Rv NDV-
TGC TTG GCA AGG GAC ACT AC)
and (primers 3: FW NDV-ACA CAT
GCC CCG ATA AGC AA; RV NDV-
CAT TGT CCC GAA GAC CCC TC)
used to amplify a fragments of 721
bp,566 bp and 499 base pairs (bp),
sequentially. In the RT-PCR test, 5 uL


http://biologylabs.utah.edu/jorgensen/wayned/ape/
http://biologylabs.utah.edu/jorgensen/wayned/ape/
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RNA was denatured and used as a
template. The RT-PCR reactions were
carried out according to procedures
provided by (Agilent Technologies
Stratagene , United States). Briefly, the
RT-PCR reactions were performed in
50 pL in (Agilent 8800 gradient PCR)
containing RNase -free water 17.5 pL
, Herculase 1l RT-PCR 2x Mster Mix
25 pL, forward primer 1 pL and
reverse primer 1 pL, AffinityScript
RT/RNase Block 0.5 pL. Reverse
transcription was carried out at 45°C
for 5 min and one initiate
denaturation cycle at 72°C for 1 min
PCR reactions were subjected to 40
cycles consisting of denaturation for 20
seconds min at 92 °C, different
annealing temperature for 20 seconds
at 49.5°C,49°C and 48.5°C
,sequentially. extension for 30 seconds
at 72°C and one final extension cycle
at 72°C for 3 min. At the end, 50 pL of
reaction mixture with 5 pL loading dye
then loaded onto a 1% (w/v) agarose
gel, containing 3 pL ethidium bromide,

visualization ultraviolet

transillumination.

by

Results and Discussion

Virus propagation in embryonated
chicken eggs :

Two isolates were inoculated in to the
allantoic sac and harvested from it ,
which was showed that isolated viruses
Kills embryos in certain times ( more
than 40 hrs and less than 72 hrs ) with
marked sever hemorrhage in infected
embryos and it was similar in two
isolates, Najaf and Baghdad isolates in
contrast to control uninfected embryos
that were not inoculated remained a
live for more than 96 hrs post
inoculation . Embryonic death within
24 hrs post inoculation was considered
non-specific, ~ that  caused by
contamination and embryonic death
after 24 h and up to 4 days that's must
be harvested , as reported by earlier
workers (13). Effect of the virus on
embryos showed in figure (1), and the

for electrophoresis and subsequent number of dead embryos was
explained well in table (1).

Table (1): embryos death no./hrs in two stains:

No.of Total no. of dead embryos / hrs
strains inoculated Total no. of
48hrs 60hrs 72hrs | dead embryos

egas

APMV1/  Chicken/

Irag-najaf/ 14 6 4 4 14

ICCMGR/2012

Baghdad isolate 9 4 3 2 9

ICCMGR.
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Hemagglutination test :

The propagated virus isolates were
tittered using fowl RBCs 1% and
the agglutination activity that reflect
(1024) for
APMV1/  Chicken/  Irag-najaf/
ICCMGR/2012 and (512) for strain
of Baghdad ICCMGR The
Hemagglutination test is necessary to
the  NDV activity by

determine the Haemabsorption (HA)

titer strain of Najaf

determine
for HN gene activity , which are
involved in protein-protein interaction ,
where the virus adsorption in specific
receptors on red blood cells to form a
lattice network between the cells as
referred to (14; 15) .

Newcastle disease HN gene isolation:

routine vaccination

outbreaks of ND have

Despite
programs,
frequently occurred in Irag ,The
disease remains a constant threat to
commercial poultry and leads to huge
economic losses (16). Thus, the present
study was proposed to detect and
pathotype the circulating viruses in the

region by studying HN gene

200

Primer designing for partial HN

gene isolation:

Two isolates of NDV were examined
by designing primers from the
by wused APE

program ,this study was planned to

conserved region
choosing the perfect designed primer
pairs that targeting to produce partial
HN gene sequence for lIraqi, The

designed  primer  pairs was
successfully capable to amplifying part
of HN gene of NDV genome in the
three different annealing temperature
by using gradient PCR to obtain the
optimum temperature for these primers
and gene amplified that showed in

figure (1) gel electrophoresis bands .

The

techniques reverse transcription-PCR,

development of molecular
as a routine and reliable laboratory

procedure, offers significant

advantages over the conventional
methods of NDV genome detection

(17).

And by RT-PCR is the possibility

of sequencing PCR products and
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consequently extensive evaluation of
and molecular
by
having specific designed primers for

genomic  changes

epidemiology (18). However,
local isolates will enhance speed of
accurate diagnosis for Iraqi strains, In
earlier studies (19; 20 ) isolated HN
gene of NDV by used one step reverse
transcriptase PCR was performed using

specific primers , as well as (21)

PIN P1B

P2N P2B

where studied ( 6 ) strains by
designed specific primers for HN gene
in Iran by using one step reverse
transcriptase. In conclusion, the results
proved that designed primers were
specific and can be used to diagnose 2
virulent Iraqgi isolates of Newcastle
disease virus that isolated from 2

different outbreaks in middle of Iraq

P3N P3B

Figure (1) : Agarose gel electrophoresis of PCR product (50v/90 minute ) showing band

of HN gene using primer pairs by RT-PCR assay. Lane M: ladder marker (100-10000).

Lane N1 and B1: Najaf and Baghdad strain by using Primer pair 1 , Lane N2 and B2:

Najaf and Baghdad strain by using Primer pair 2, Lane N3 and B3: Najaf and

Baghdad strain by using Primer pair.
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