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Abstract
Sheep and goat pox (SGPX) are systemic transmissible viral diseases characterized mainly by skin and 
internal lesions. This work aimed to provide the first molecular detection of sheep pox virus (SPV) in 
Iraq. Sheep pox virus (SPV) is a widely spread skin viral disease in Iraqi sheep and is associated with the 
formation of benign and malignant lesions in adult and young animals, resulting in notable economic 
losses in sheep and goat. In the current study, 24 sheep pox samples were collected from sheep from 
central Iraq. These samples were analyzed by polymerase chain reaction, and sequence analysis. Sheep 
pox virus DNA was detected in 18 of the samples (75%) in Iraqi sheep as the main causative agent 
for the disease. A partial sequence for the SGP P32 gene was deposited in Gene Bank. Phylogenetic 
analysis confirmed the presence of SPV-Iraqi isolate and showed that the origin of infection may be 
imported from India, china and USA sheep. This study presents the first report of SPV-infection in 
the Iraqi sheep and gives to spreading the knowledge of the origin of this disease. The results of this 
study will assist in the development of appropriate prophylaxis procedures and therapeutic measures.
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INTRODUCTION
 Sheep and goat pox (SGPX) are systemic 
contagious viral diseases characterized mainly by 
skin and internal lesions which were observed as 
different diseases in the past1. Sheep and goat pox 
are endemic in greatest portions of the world such 
as the Middle East, Turkey, Iran, Iraq, Afghanistan, 
Pakistan, India, Nepal, and Africa north of the 
Equator and other parts of the world2-4. In Iraq, 
the virus was isolated for the first time from the 
northern part of Iraq and designated as Sersenik 
strain5,6.
 The SGPX virus is a Capri pox virus 
belong to the family Poxviridae, one of the largest 
(170–260 nm by 300–450 nm) enveloped, double 
stranded DNA viruses, lengths of around 150 
kbp. Strains from goatpox and sheep pox share at 
least 147 genes7. The SGPX seasonality could be 
described moreover by the ability of the viruses 
to survive for several months in wet and cold 
weather, in the lambing period, or by the deprived 
physiological disorder of flocks in the autumn1,8,9,  
while sheep and goat shows a main role in national 
economy , livestock diseases are the essential 
technical restrictions by reducing production and 
impeding skill in animal and animal products. In 
young animals the mortality rate may reach 100% 
while the overall mortality may be 50% of the 
flock10,11.
 Sheep and goat are an important source 
of beef products in Iraq, and SGPX is responsible 
for significant economic losses for Iraqi sheep 
breeders, the importance and breadth of the 
disease in Iraq makes it necessary to study the 
epidemiology and main types causing this disease, 
which can help control the disease.

MATERIALS AND METHODS 
Ethical approval
 The animals used in this study were 
defined as farm animals and no experimental work 
was performed on them, therefore, approval was 
not required from IACUC or anethics committee. 
The owner of the animals provided permission for 
these studies. The ethics committee at the Wahj 
Al –DNA and Iraqi Biotechnology Company Lab. 
Baghdad, Iraq reviewed the work and approved 
the waiver.
Animal and sample collection
 In this study, recorded veterinarians from 
the cities of Anbar, Dayla, Baghdad, and Najaf 
collected Sheep pox samples from 24 animals. In 
those different regions of Iraq, the study samples 
included sheep suffering from sheep pox virus 
(SPV) disease that were brought to private clinics 
by their owners between October 2017 and June 
2018, sheep pox tissue sample were collected and 
blood samples were collected in EDTA tubes from 
this animals.
 Six (2 tissue + 4 blood) samples were 
collected from Al-Anbar province, 5 blood sample 
were collected from Dayla city, 7 blood samples 
were collected from Baghdad city and 6 blood 
samples were collected from al- Najaf province. 
The blood samples transferred for laboratory test 
by EDTA tube and tissue samples were removed 
and transferred into sterile tubes separately and 
stored at -20°C for further use. These samples were 
submitted for examination directly by PCR.
 The clinical significance of these animals 
showed benign lesion occur, particularly under the 
tail and head Figure 1.

Fig. 1. The pox lesion under the tail and head.

A: The pox lesion under the head   B: The pox lesion under the tail



  www.microbiologyjournal.org1811Journal of Pure and Applied Microbiology

Muhaidi et al. J Pure Appl Microbiol, 12(4), 1809-1814 | Dec. 2018 | http://dx.doi.org/10.22207/JPAM.12.4.14

Extraction and DNA amplification
 A Magnesia® Genomic DNA Tissue Kit 
(Anatolia Gene works, Istanbul, Turkey) kit was 
used to extract viral DNA from frozen tissue and 
blood samples on a Magnesia® 16 magnetic 
bead extraction system (Anatolia Gene works) 

according to the manufacturer’s instructions. The 
primers were designed manually using A Plasmid 
Editor (ApE) software (v2.0.49, 2015) to align the 
complete genome sequences and to choose the 
conserved regions between sequences Table 1.

Table 1. The primers were used in detection of virus

 Primer Sequence Tm (°C) GC (%) Product size

Forward 5' - GCGGATCCTTTCTACAGGCT -3' 56.9 55 % 551 base pair
Reverse 5' - GCGGATCCACTATATATACGT-3' 51.1 42.9 % 

Amplification was performed using a Sure Cycler 8800 Thermal Cycler (Agilent Technologies, Santa Clara, 
CA, USA) in a final volume of 25µL, containing 200ng of DNA, 2mM of MgCl2, 1.25µL of primers (0.5µM), 
and 12.5µL of 1X KAPA2G Robust HotStart.

 Ready Mix (Kapa Biosystems, Cape Town, 
South Africa). The amplification protocol included 
an initial denaturation at 94°C for 3 min, followed 
by 35 cycles of denaturation at 94°C for 20s, 
annealing at 44°C for 15s, an extension at 72°C for 
30s, and a final extension at 72°C for 10min/kb.
 The PCR products of the viral DNA were 
detected by electrophoresis on a 1.5% agarose gel 
containing ethidium bromide, at 5 volt/cm2. 1X TBE 
buffer for approximately 1:30 hours. The DNA was 
visualized under gel recommendation system.
 The KAPA Universal Ladder Kit (10Kbp) 
is designed for determining the approximate size 
and quantity of double-stranded DNA on agarose 
gel.
DNA sequencing
 A total of 18 sheep pox virus (SPV) positive 
specimens (as determined by PCR), which were 
selected as characteristic of the SPVs geographical 
distribution were sequenced to confirm viral 
genome type. For sequencing analysis, a PCR 
product which fragments genes were purified 
using a Strata Prep DNA Gel Extraction Kit (Agilent 
Technologies, USA); sequencing was performed 
at the National Instrumentation Center for 
Environmental Management (NICEM), College 
of Agriculture and Life Sciences, Seoul National 
University (South Korea). Sequencing reactions 
were performed using both forward and reverse 
primers in 10µL total reaction volume (ABI 
Big DYE V3.1 Ready-Reaction Kit; Applied Bio 
systems, USA)   according to the manufacturer’s 
recommendations. The samples were analyzed on 
a 3730XL DNA Analyzer (Applied Biosystems, USA). 

Forward and reverse complementary sequences 
were aligned using ApE (A plasmid Editor) software 
(v2.0.49, 2015), and the obtained results were 
submitted to GenBank. ApE software was used to 
detect corresponding amino acid sequences.
Phylogenetic analysis
 The sequences obtained in this study 
were submitted to phylogenetic analysis. As 
described above, the sequences were generated 
using a SGP specific primer set, and the products 
were deposited in GenBank under the primary 
accession number.

RESULTS 
 Samples were made to run out and 
assessed for sequencing analysis by using PCR 
reaction. The bands of Figure 2 represented the 
differentiation of strains of genotypes for the 
virus. These SGP positive samples produced DNA 
fragments of 551bp fragments of attachment 
gene, which were amplified using SGP P32 gene 
primers (Table 1), (Figure 3). PCR analysis showed 
that 75% of the analyzed sheep pox virus disease 
was induced by SGP in the measured Iraqi sheep 
populations, which included cross breeds in central 
Iraq (Table 2), (Figure 2).

Table 2. Detection of SPV by PCR technique

Total no. of cases SPV No. SPV %

 24 18 75

SPV: Sheep pox virus
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 PCR product the band size 551bp. The 
product was electrophoresis on 1.5% agarose 
at 5 volt/cm 2. 1x TBE buffer for 1:30 hours. 
M: DNA ladder (10Kbp), visualized under gel 
documentation system, Lane (1, 2, 3, 4, 5) SGP 
from tissue samples, Lane (6, 7, 8, 9) SGP from 
blood samples, NC negative control.

Fig. 2. The distribution of SPV according to regions of Iraq

Table 3. NCBI reported virion protein gene in Sheep pox virus strain from 
India, china and USA

S.No. Accession Country Host Compatibility

 1. ID: MG000157.1 India Sheep 99%
 2. ID: MG000156.1 India Sheep 99%
 3. ID: KT438551.1 China Ovis aries 99%
 4. ID: KT438550.1 China Ovis aries 99%
 5. ID: KY500996.1 India Sheep 99%
 6. ID: KY500995.1 India Sheep 99%
 7. ID: AY077834.1 USA Sheep 99%
 8. ID: AY077833.1 USA Sheep 99%
 9. ID: AY077832.1 USA Sheep 99%

Fig. 3. Detection of the SGP DNA from the isolated samples.

Sequencing
 Sequencing analyses were conducted on 
the PCR products for SGP genes amplified from the 
collected samples that showed identical sequence. 
The results confirmed the presence of SPV with 
99% identity for the majority of the NCBI BLAST-
searched SPV sequences of sheep pox of India, 
China and USA strain which bear the accession No. 
in the Table 3. As we used SGP–specific primers 
to amplify the extracted DNA samples, SPV was 
the predominant genotype detected in all 18 SPV-
positive (75%) scab and blood samples. This finding 
is the first genotype confirmation of the presence 
of SPV as a primary causative agent for sheep pox 
virus disease in Iraqi sheep.
Phylogenetic analysis
 A phylogenetic tree was generated using 
retrieved genome sequences that were deposited 
in NCBI under the primary accession number 
(Figure 4). Sheep pox virus was the main sheep 
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pox virus genotype recognized in (18 samples). 
The aligned sample sequences were classified as 
SPV The aligned sequences exposed high similarity 
to the nucleotide sequence of SPV (accession 
number MG000157.1, MG000156.1, KY500996, 
India strain) and to a sequence of a SPV  (accession 
No. KT438551, KT438550,) isolate from china 
and (accession number. AY077834, AY077833, 
AY077832) isolate from USA.

DISCUSSION
 In the current work, clinically and 
Molecular diagnosed cases of sheep pox disease 
were studied to identify and characterize the 
sheep pox virus genotype which was the most 
prevalent in the central Iraq region, which is a 
major location for large sheep breeding farm. 
The identification and characterization of the SPV 
genotype present in this region are important for 
effective disease control.
 Polymerase chain reaction play a cut off 
tool in the identification of medically important 
sequences of  SPV, PCR amplifies a specific region 
of a DNA target. Most PCR methods amplify 
DNA fragments of between 0.1 and 10 kilo base 
pairs (kbp), although some techniques allow for 
amplification of fragments up to 40 kbp in size12,  
The quantity of amplified product is determined 
by the available substrates in the reaction, which 
become limiting as the reaction progresses13.
 In the presented study genotype specific 
primers contain P32 gene have been used14,15 to 
identify and characterize SPV, amplified by PCR 
and these results confirmed by sequencing and 
phylogenetic analysis, which are considered 
to be the best methods for these purposes 

according to the works16 and interestingly, based 
on distance analysis, this sequence was found to 
exhibit high similarity to sequences isolated from 
an India, China and USA. These results suggest 
the possibility of disease transmission via the 
importation of livestock from those countries17.
 Sheep pox virus and LSDV generally have 
genome identities similar by at least 96%. Thus 
SPV vaccine can be used for prophylaxis against 
LSDV. In Iraq Allawe and Mohsen 2017confirmed 
a similarity between the lumpy skin disease virus 
and sheep pox vaccine up to 97-98%18-20. The 
current study is the first aimed at the recognition 
and description of SPV genotype in central Iraq. 
The results of this work are essential for assisting in 
the development of prophylactic and therapeutic 
procedures to reduce the economic losses 
associated with sheep and goat pox virus disease 
Iraq.
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