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Abstract 
Newcastle disease virus (NDV) is widely spread in Iraqi chicken that is associated 

with notable economic losses. Current study was carried out to identify NDV in the 

North of Baghdad by employing a Molecular methods based on the Real-Time PCR 

technique, the primers and the probe also were designed based on the conserved 

fragment coding matrix protein(M gene).These genes of virus show the highest level of 

conservation, and therefore the test is adaptable for detection of NDV. In the current 

study, 14 clinically suspicious birds believed to be infected with ND, had been chosen 

from 14 different commercial poultry farms in various areas of North Baghdad brought 

to the Aurok and Al-Emad Lab. Baghdad/ Iraq. The infected birds were examined and 

the tissue samples collected from ceca tonsils, spleens, trachea, lungs and brains of each 

farm. These samples were submitted to examination directly by Real-time PCR. The 

Results of the samples collected from 14 poultry flocks were showed positive results in 

ten samples with the SYBR Green I real-time PCR and the other 4 flocks failed to show 

any positive results with both gene primers. 
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 الخلاصة
سيمرربخمامر ا مياتيرر بياملبير طمارررما عرر  مسيمررعاميتكترر  مارررميوعر ي مميلأرر يليعتبر مررر لميوكيسل مر مررر م

يعامهرررمبغرربيبمب مررتابيقممت كيرراموبي ررامسمرر ممارررمرررر  ترررايممررر لميوكيسل مرر ممإورر هررباهمهررلدميوب يمررامم،يورربسي  
.متقمتيريقميوب ير ميورمتابقمارميوترايممرر ميورك  رامع ويراميو بستيرامسيوتررمتمرر م ري مكزيقميوبلر طإتف ع مملمام

(M.)لبرهمهرلدميو يرس مم، مر علارر هممر ي يامواير بامبرر لميوكيسلمأظهر ه ير يمم41معل مماهلدميوب يمأ  يهم 
يوعيكر هممأارلهارمسم مبغبيب.متقمتر يحميو يس مسر م قممأس سكراتب ميوعر بمسراتب ممإو و س مراتلفاممأ بعار م

يورير بامساويره مميلأكمر استقميمتالامميور بطميوس ي يرامرر مميلأعس ي ،سيو غ ررمسيو و  مسوسزمر ميوبر غمسيو اام
 همتلكميو  عر  مبفر ي ساميوكيسل مر موعرر طمعيكرمإي بايوكت اجممأظه هيوبلر طميلآكرمويثممإكزيقب ه زمتف ع مململام

ولوكمهرلدميوكتي رامتع يكر مر رر م يربمتمرتابيقمهرلدميوت كيراماررممر عامتررايممم،ارمساهماي مرمسالا مم عاما  
م .يلأر يل يءيهميومي  طمسيوسا يامر مهلدميوسب اياميوا  طمستمه مإ ميلأر يل

 .ململاميكزقميوبلر طميلآكرم،ر لميوكيسل م م،ترايمم زياريوللر هميورفت ويا:م
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Introduction 

Real-Time PCR method is a very fast method of analysis with very high sensitivity 

to the little amount of genetic material, these phenomena make it appropriate for wide-

ranging use in veterinary laboratories and for fast detection of viruses in the birds. 

Newcastle disease (ND) is caused by virulent strains of avian paramyxovirus type 1 

(APMV-1) serotype of the genus Avulavirus belonging to the family Paramyxo 

viridae(1, 2) these virus belong to the avian species, which have been categorized by 

serological and phylogenetic analysis into ten subtypes nominated APMV-1 to APMV-

10 (3). The virus is a single-stranded RNA negative-sense, non-segmented, the size of 

the genome reach to 15.2 kb, in addition the virus contains six structural and 

nonstructural proteins include; haemagglutinin-neuraminidase (HN) protein, RNA 

polymerase (L), fusion (F) protein, matrix (M) protein, phosphorus (P) protein and 

nuclear (N) protein (4). The HN protein of NDV plays an important role in promoting 

immune defense against virus infection and is consequently susceptible to immune 

pressure to produce antigenic difference more easily (5). Infection with NDV can lead 

to a high economic loss because high mortality rate reaches to 100% (6). Recently, the 

science has been increasing used of molecular methods to identify NDV in clinical 

samples(7), the advantage of these technologies for fast detection of the virus in 

comparison with another method (8). The real-time PCR methods have better further the 

significant benefits in comparison to conventional gel-based PCR assays, real-time PCR 

increased sensitivity and specificity in a rapid design, now real-time PCR is one of the 

most essential methods for the detection and checking of virus infections (9, 10). This 

work aimed to design a specific assay for NDV Iraqi isolates rapid detection using PCR 

technique for control this disease, early detection, and differentiation of NDV types are 

very important during NDV outbreaks. In this study, SYBR Green I real-time 

polymerase chain reaction (PCR) was developed for detection and differentiation of 

NDV path types. Velogenic-specific primers were designed to detect a specific 

sequence of velogenic strains. All the velogenic strains were only detected by using 

velogenic-specific primers (NDVIF2 & NPV2N) with threshold cycle (Ct) ranged from 

12.92 to 22.76 and melting temperature between 85.8°C to 86.3°C. 

Materials and Methods 
- Collection of samples: A total number of 14 clinically suspicious birds believed to 

be infected with ND were chosen from 4 different commercial poultry farms in 

various areas of North Baghdad brought to the Aurok Lab by the owner, in Middle 

of Baghdad. The infected birds were observed and the samples collected from caeca 

tonsils, spleens, tracheas, lungs and brains of each farm (5 birds as a single sample) 

were surgically removed and transmitted into sterile tubes separately, Furthermore, 

stored the samples at -20°C until used. As furthermost of the herds mostly showed 

nervous signs of ND, the brain samples of birds were separately triturated for each 

farm, and homogenized using a sterilized mortared and pestle, after that added 5 ml 

tryptose phosphate broth solution treated with a high concentration of antibiotics 

(amikacin 5 mg/ml and streptomycin 10 mg/ ml). The suspension was incubated at 

25°C for 30 minutes and centrifuged at 1000 g for 10 minutes. 

Extraction of RNA, reverse transcriptase, real time RT-PCR (RT-qPCR): 

Extraction of viral RNA from clinical samples was done using a High Pure Viral 

Nucleic Acid Kit (Viral Gene-spin, Germany) according to the manufacturer’s 

instructions. The RNA pellet was re-suspended in 20 µl nuclease-free water (Roche, 

Germany) for immediate use or stored at -70°C. About 200 μL of supernatant has been 

added to the lysis buffer and, after incubation at room temperature, 70% ethanol was 

added. Then RNA was washed with buffers and, after final drying of the column, RNA 
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was eluted with 50 μL of RNA-ase free water. One step RT-qPCR for the detection of 

M gene has performed The primers for RT-PCR were designed by aligning multiple 

sequences of NDV M genes using the ApE software 

(http://biologylabs.utah.edu/jorgensen/wayned/ape/). The conserved regions in the M 

genes among the NDV isolates were selected for primer design. The primers were 

synthesized by (Biocorp company, Canada), five μL of RNA were added in 25 μL of 

final volume, The primers and hydrolysis probe used were (HEX APMV 1-LNA 5-

HEX-gggaCrGChTgCtatCc-BHQ-3) PRIMER: APMV 1 F 5’-

AGTGATGTGCTCGGACCTTC-3, and PRIMER: APMV1R 5’CCTGAGGAGAG 

GCATTTGCTA-3’. Synthesis and amplification of cDNA were performed with the 

master amplification reaction (Roche, Germany), the cDNA synthesis at 42 ºC for 3 

minutes, Inactivate RT at 95ºC for 5 minutes and 40 cycles of 95 ºC for 10 seconds and 

55 ºC for 30 seconds and annealing temperature of the primers of 58 ºC (11). 

Results and Discussion 
Results of the samples collected from 14 poultry flocks were showed positive 

results in ten sample with the SYBR Green I real-time PCR and the other 4 flocks failed 

to show any positive results with both gene primers. Fig. (1). On the other hand, were 

showed the viral load (Con.) and the threshold cycle (Ct.) in this figure In this work, we 

existing real-time PCR methods for detection of Newcastle Disease Virus, with the use 

of TaqMan probes. These techniques were a fast and sensitive method for detecting 

these viruses. The primers were designed to detect the conserved region of M proteins 

of NDV, these genes of virus show the highest level of conservation, and therefore the 

test is adaptable for detection of  NDV. Fig (2) These results were agreement with (8) 

who showed that rapid detection and identification of the virus is crucial for an effective 

control and/or eradication of NDV because the disease is highly contagious. In this 

study, we Identified the virus directly from organ homogenates without the need for 

virus expansion. Another advantage of RT-PCR is the possibility of sequencing PCR 

products and consequently, extensive evaluation of genomic changes and molecular 

epidemiology these results agreements with (12, 13) who showed the concentration and 

purification method will be of great help to enhance the detection sensitivity. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1) Positive results in ten sample with SYBR Green I real-time PCR 

(S=sample, T=Trachea, L=Lung, CT= Cecal tonsil, POS=Positive, NEG=negative). 

FAM= (6-carboxy flurecent)- probe pigments.  
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Fig. (2) Melting-curve analysis of M Gene fragment containing the F cleavage site 

amplified by M-gene primer which showed positive results of 10 samples 
 

In conclusion, this work positively developed a SYBR Green I real-time PCR for 

detection and differentiation of NDV types. The virus can be detected directly from 

clinical samples without the need of virus propagation in chicken embryonated eggs. 

Due to these advantages, the developed methods will contribute significantly in the 

control and prevention of the spread of the disease, if the causal agent is detected at the 

early stage of the outbreak. Therefore, can be prevented the spread of the disease and 

avoid the economic losses. 
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