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ABSTRACT 

 

Fifty samples [scabs] were collected from cows suspected with lumpy skin disease virus in different 
areas of Iraq. The extractednucleic acid was amplified using Real-time PCR technique by amplification of 
attachment gene. Seven samples were positive out of fifty samples by using Real-time PCR. Sheeppox virus 
(vaccinal  strain) was obtained from  AL-Kindy company for production of veterinary vaccines and drugs. The 
extracted nucleic acid was amplified by Real-time PCR by amplification of attachment gene. The positive 
extracted nucleic acid from both viruses (lumpy skin disease and sheeppox virus)were amplified by using 
conventional PCR by amplification of P32 gene. The product of amplification of both viruses was sent by Iraqi 
Company for Biotechnology to Korea for sequencing. As a result of sequencing, the origin of Iraqi lumpy skin 
disease virus was similar to  LSD strain [ksgp0] in Kenya. The results of sequencing confirmed a similarity 
between the lumpy skin disease virus and sheeppox vaccine up to 97-98%. 
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INTRODUCTION 
 

Lumpy skin disease is a contagious disease caused by a virus in the family Poxviridae and genus 
Capripoxvirus[1].  The virus is one of the largest viruses, the brick shaped 170 to 260 by 300 to 450-nm-
diameter capsid contains a linear, nonsegmented, double-stranded DNA genome of approximately 150 
kilobases that is surrounded by a layer of lipid that is not a true envelope [2,3,4].  It mainly affects cattle and 
zebus, but has also been seen in giraffes, African buffalo, and impalas [5].Two to 5 weeks postinfection cattle 
will develop a fever [which can last 2 to 4 weeks], followed by the rash of painful nodules that cover the face 
and abdomen, eventually become necrotic then scab over, depression lack of appetite, swollen glands, 
salivation, nasal discharge, lameness due to tendon swelling, temporary and permanent sterility in bulls, and 
abortion of fetuses in pregnant females[6]. Mortality is usually low [1 to 3%] and the disease usually resolves in 
2 to 6 months although nodules may be present for 1 to 2 years [4,6,7]. 
The disease is economically important in Africa due to the long recovery period and decrease in fecundity. 
Vaccines are available [3].Two vaccines are available, one a live attenuated version of the Neethling virus, the 
other a live attenuated version of the sheeppox virus [8]. 
 

The objective of this study is molecular detection and sequencing of Lumpy skin disease virus in 
compare with sheeppox vaccine, to elucidate the protective role of sheeppox vaccine against outbreaks of 
Lumpy skin disease virus in Iraq. 

 
MATERIAL AND METHODS: 

 
Collection of samples: 
 

Fifty [50] samples [scabs] were collected from cows with suspected lumpy skin disease from different 
areas of Iraq 

 
1. Eleven samples were collected from Al-Mothana governorate. 
2. Ten samples were collected from Al-Hashemaiacity. 
3. Four sampleswere collected from Abo-ghreb. 
4. Five sampleswere collected from Al-Taje. 
5. Seven samples were collected from Al-Soaera. 
6. One sample was collected from Al-Dora. 
7. One sample was collected from Al-Rrashedia. 
8. One sample was collected from Dyala. 
9. Ten samples were collected from Al-Yusufiyah. 

 
Sheeppox vaccine was obtained by al-Kindy Co. for production of vaccine and veterinary drugs.  
 

DNA Extraction kit: 
 
The kit was used for DNA purification from scabesproduced by QIAmp DNA MINI (Qiagen). 
 

Real time PCR kit: 
 

This amplification kit has been manufactured by Genekam Biotechnology AG, Germany to detect 
Capripox / Goatpox virus (Lumpy skin disease). 
 
Primers: 
 

Primers for lumpy skin disease virus sequences within the gene for viral attachment protein 
 

LSDV-F: AAATTATATACGTAAATAAC 
LSDV-R: ATAGTAAGAAAAATCAGGAAA 
  

Primers sets were specific for the P32 gene of sheeppox virus 
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forward primer: 5ꞌ-GCGGATCCTTTCTACAGGCT- 3ꞌ 

reverse primer: 5ꞌ-GCGGATCCACTATATATACGT-3ꞌ 
 
Methods: 
 
preparation of samples: 
 

The frozen samples were removed out deep freezer and were let it thaw at room temperature, the sample was 
ground in mortar and pestle with the help of  small quality of sterile sand and PBS,then filtered withMillipore filter 
0.22Mm. 

 
Extraction of nucleic acid from collected samples: The kit was used for DNA purification from scabes 

as instruction of Manufacture Company. 
 

Detection of extracted nucleic acid by real-time PCR. 
 

Real-time PCR was performed according to imstructions of manufacturer company as a followings: 
 

1-Denaturation step at 95°C for 15 seconds 
 x 45 cycles 

2-Annealing / Extension step at 57°C for 60 seconds  
 
 
 
Extraction of nucleic acid from sheeppox vaccine: The kit was used for DNA purification from sheeppox virus 
as instruction of Manufacture Company. 

 
Detection of extracted nucleic acid of sheeppox vaccine by real-time PCR. 
 
Conventional PCR was used for positive samples of  lumpy skin disease and sheeppox vaccine. 
 
The conventional PCR was conducted as the followings: 
 
PCR  condition: 
 
Initial  Denaturation             3min.               94°C 
Denaturation                         20sec.             94°C 
Annealing  [Gradient]       0.30 min.      40 to 43°C 32 Cycles 
Extention                 0.30 min.            72°C 
Final Extension                     10min.              72°C 
 
Sequencing of lumpy skin disease virus in compare with sheeppox vaccine: 
 

The product of amplification of both viruses [lumpy skin disease virus and sheeppox virus] by 
conventional PCR technique was sent by [Iraqi company for biotechnology] to Korea for sequencing.  
 

RESULTS 
 

Results of amplification of extracted nucleic acid by Real- Time polymerase chain reaction for 
collected samples 
 

Seven samples out of 50 samples were positive by real-time PCR and one sample was suspected as 
the followings: 
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Figure 1: plot of real-time amplification of attachment gene of extracted nucleic acid from samples 
with suspected lumpy skin disease virus 

 
 Control +ve 
Sample from Al-Hashemia +ve 
Sample from Al-Muthana +ve 
Sample from Al-Muthana +ve 
Sample from Al-Muthana+ve 
Sample from Al-Muthana Suspected 
 

Results of amplification of extracted nucleic acid by real –time PCR for sheeppox vaccine as the followings: 
 

Three samples of lumpy skin disease virus were positive by real-time PCR and extracted nucleic acid of 
sheeppox vaccine.   

 

 
 
Figure 2: plot of real-time amplification of attachment gene of extracted nucleic acid from samples 

with suspected lumpy skin disease virus 
 
 Control +Ve 
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 Sheep pox vaccine 
 Sample from Baghdad aldora 
 Sample from Al rashedia 
      Sample from Dyala 
 

Results of conventional PCR for detection of lumpy skin disease virus and sheeppox vaccine 
 

electrophoreses for detection of extracted nucleic acid of sheeppox vaccine and lumpy skin disease virus 
 
 The gel electrophoreses reveled 2 bands ofextracted nucleic acidofsheeppox vaccine and lumpy skin 
disease virus 
 

 
 

Figure 3 :Agarose gel electrophoresis pattern shows DNA extraction of sheep pox vaccine and lumpy skin 
disease virus 

 

M: ladder DNA  kappa[ 1kb] 
1: Sample of sheep pox virus 

2: Sample of  lumpy skin virus   
 
Results of amplification of extracted nucleic acid  ofsheeppox vaccine and lumpy skin disease virus by 
conventional PCR 
 

 
 

Figure 4: Agarose gel electrophoresis pattern shows PCR amplification of (551bp) for Envelope protein gene 
of Romanian strain of sheep pox vaccine and Iraqi lumpy skin disease virus 

 

M: ladder DNA  kappa 1kb 
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1: PCR product of sheep pox virus 
2: PCR product of  lumpy skin virus    
 
Results of sequencing of lumpy skin disease virus: 
 

As a result of sequencing, the origin of Iraqi lumpy skin disease virus was similar to  LSD strain (ksgp0) 
in Kenya.The sequencing of lumpy skin disease virus of the sample from[ Al-Muthana] was sent to Korea can 
be explained  as in figure [5 , 6 ] : 

 

 
 

 
 

 
 

 
 

 
 

Figure 5: show the result of sequencing [forward]oflumpy skin disease virus of the sample from ( Al-
Muthana). 
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Figure 6: show the  result of sequencing[reveres] of lumpy skin disease virus of the sample from ( Al-
Muthana). 

Results of sequencing of sheeppox vaccine (Romanian strain ) as in a figure [7] and [8]: 
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Figure 7 : show the   result of sequencing of[forward] of sheeppox vaccine[Romanian strain ] 
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Figure 8 : show the  results of sequencing of sheeppox vaccine[Romanian strain][reveres]: 
 

Phylogenic tree of lumpy skin disease virus: 
 

The attenuated KSGP O-240 vaccine virus present in the Kenyavac and KS-1 isolates were identified as 
LSDVs. 
 

 
 

Figure 9: Phylogenetic tree of Iraqi lumpy skin disease virus 
 

Comparison between Lumpy skin disease virus and  sheep pox vaccine: 
 

As a result of sequencing there is a similarity between the lumpy skin disease virus and sheep pox 
vaccine up to 97-98%. 
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Figure 10: Phylogenetic tree of capripox viruses 
 
Sheeppox vaccine [Romanian strain ] major envelope protein gene, complete cds. 
 
Gen Bank accession number :Ky348526 

 
 

figure [11] : Sheeppox vaccine[ Romanian strain ] submitted in NCBI under  the accession number Ky348526. 
 
Lumpy skin virus major envelope protein gene, complete cds. 
 
Gen Bank accession number :Ky348527. 
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figure[12] : lumpy skin disease virus of Iraqi isolate submitted in NCBI under  the accession number 

Ky348527. 
 

DISCUSSION 
 

Lumpy skin disease [LSD] is a serious disease of cattle characterized by nodular cutaneous eruptions, 
lymphadenitis, and edema in one or more limbs [9]. In this study, LSD virus in Iraq was detected by real-time 
PCR, the collected sample were 50 samples. 
 

The  negative samples collected during 2016 proves that Iraq is free of the disease this year due to the 
use of sheeppox vaccine,The Positive samples were collected from areas of Iraq during the outbreak of LSD 
virus in 2013. 
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The real-time PCR technique was very sensitive, suitableand test of choice for rapid detection and 
identification of the LSD virus in agreement with[10,11,12] who explained PCR for the diagnosis of LSD is with a 
greater sensitivity and good specificity and it is most appropriate technique,The main advantage of real-time 
PCR over PCR is that real-time PCR allows you to determine the initial number of copies of template DNA [the 
amplification target sequence] with accuracy and high sensitivity over a wide dynamic range. Real-time PCR 
reveled that the sheeppox vaccine was positive and this technique was very sensitive , suitable for detection of 
sheeppox virus, by the amplification ofattachmentproteinin agreement with[13,14,15]who explained  that 
ThePCR, which is specific ,rapid, sensitive and accurate assay for thedetection of Capripoxviruses. Recently, 
various PCR methods for detection and diagnosis ofsheeppoxvirus infection were developed. 
 

The conventional PCR was used to amplified both viruses [LSD virus and sheeppox].The conventional 
PCR was suitable to detect both viruses , in agreement with [EFSA Panel on Animal Health and Welfare, 2014] 
who explain that the conventional PCR method is cheaper to perform than real-time PCR and is less vulnerable 
to technical problems, but it is not quantitative. However, both sensitivity and specificity are still superior to 
those of other methods available  
 

Sheep pox vaccine was used to control outbreaks of LSD virus in Iraq therefore in this study sheeppox 
vaccine was compared with LSD virus and was sent for sequencing. 
 

Phylogentic analysis of lumpy skin disease virus revealed that the Iraqi LSD similar to LSDstrain[ksgp0] 
in Kenya and this probably due to trading of infected animals with this strain . 
 

The virulent KSGP O-240, the attenuated KSGP O-240 strain [Kenyavac] as well as the KS-1 isolate 
were identified as LSDV in Kenya . The real identity of the vaccine virus explains the easy attenuation of the 
virus for safe use in sheep and goat vaccines. It is however clear that the level of attenuation of the virus was 
insufficient for the use of KSGP O-240 for cattle, in which clinical disease was observed post-vaccination 
[16,17,18].As a result of  sequencing of lumpy skin disease virus the phylogenetic analysis revealed that lumpy 
skin disease was similar to  sheeppoxvaccineby 97-98% this agreement with [14,19].who explained that 
Primers for the viral attachment protein gene and the viral fusion protein gene are specific for all the strains 
within the genus Capripoxvirusby the use of sequencing and phylogenetic analysis; strains of virus can be 
identified. 
 

Neverthe-less,  in  this study  the  P32  gene was  used for identification  of  LSDV and sheeppox 
vaccine in agreement with  [20]who determined  the validity of the primers to detect LSDV in  cattle  and  to  
provide  P32  gene  sequence  information  in  LSDV. Several  re-searches used  the P32 gene to detect 
Sheeppox virus and  Goatpox virus  because  it  contains  a  most  significant  antigenic  determinant  present  
in all species of Capripoxvirus genus[13,21]. 
 

CONCLUSION 
 

• As a result of sequencing of Iraqi LSDV , phylogenetic analyses revealed that Iraqi lumpy skin disease 
strain was similar to lumpy skin disease strain (KSGPO) in Kenya and this probably due to trading of 
infected animals with this strain.  

• As a result of sequencing of Iraqi LSDV and sheeppox vaccine, the similarity between both viruses was 
[97 -98 ]% and this explained the protective role of sheeppox vaccine against outbreaks  of lumpy skin 
disease  in Iraq .   

• Real-time PCR was sensitive to detect lumpy skin disease virus  andsheeppox virus. 

• Sheeppox virus ( vaccine) was useful as protective measure in out breaks of  lumpy skin disease virus . 
 

REFERENCES 
 

[1] Buller RM, Arif BM, Black DN, Dumbell KR, EspositoJJ, Lefkowitz EJ, McFadden G, Moss B, Mercer AA, 
Moyer RW,Skinner MA, and Tripathy DN:Poxviridae. In: Fauquet, C.M., M.A. Mayo, J. Maniloff, U. 
Desselberger, and L.A. Ball (eds), Virus Taxonomy: Eight Report of the International Committee on the 
Taxonomy of Viruses 2005; pp. 117–133. 

[2] Esposito JJ, Fenner F:  Poxviruses, In: Fields Virology [Field B N, Knipe D M, Howley P M, et al. ed.], 
Lippincott, Philadelphia: Williams and Wilkins 2001; p2885–2921. 



ISSN: 0975-8585 
 

March–April  2017  RJPBCS  8(2)       Page No. 2313 

[3] Fenner F, Bachmann PA, Gibbs EPJ, Murphy FA, Studdert MJ,and White DO:Poxviridae. Veterinary 
Virology. New York, London, Sydney, Tokyo, Toronto:Academic Press 1987; 387-405.  

[4] Moss B,Poxviridae: the viruses and their replication. In: Fields B N, Knipe D M, Howley P M, 
editors. Fields virology. Philadelphia, Pa: Lippincott-Raven; 2001. pp. 2637–2671. 

[5] Carter GR, Wise DJ, and Flores EF: A Concise Review of Veterinary Virology, G. R. Carter, D. J. Wise and 
E. Furtado Flores (Eds. ) International Veterinary Information Service 2005: Ithaca, New York, USA.  

[6] Gershon  PD. and BLACK D.N. Physical characterization of the genome of a cattle isolate of 
capripoxvirus. Virology 1987; 160: 473–476. 

[7] Roberts, W. A., and G. A. Carter. 1976. Essentials of veterinary virology, p. 71. Michigan State University 
Press, East Lansing, Mich. 

[8] Animal Health Association, 
1998;www.wdin.org/animalhealthpublications.jsp?section=Literature&showDetails=167 

[9] Coetzer JAW: Lumpy skin disease. In: Coetzer JAW, Tustin RC, editors. Infectious Diseases of 
Livestock.2ndedn. Oxford: Oxford University Press 2005; p.1268–76. 

[10] El-Kholy AA, Soliman HMT, and Abdelrahman KA: polymerase chain reaction for rapid diagnosis of a 
recent lumpy skin disease virus incursion to Egypt. Arab J Biotech 2008; 11(2): 293-302      

[11] OIE Terrestrial Manual : Lumpy Skin Disease 2010; Chapter 2.4.1 4.                             
[12] Tulman ER, Afonso CL, Lu Z, Zsak  L,Kutish  GF, and  Rock DL:  Genome of Lumpy Skin Disease Virus. J 

Virol 2001; 75: 7122–7130.                                  
[13] Heine HG,  Stevens MP,FoordAJ, and BoyleDB: A capripoxvirus detection PCR and antibody ELISA based 

on the major antigen P32, the homolog of the vaccine virus H3L gene. JImmunol Methods 1999; 227: 
187-196. 

[14] Ireland DC, and Binepal YS: Improved detection of capripoxvirus in biopsy samples by PCR. J Virol 
Methods 1998; 74: 1-7. 

[15] Parthiban M, Govindarajan R, Manoharan S, Purushothaman V, Chandran NDJ A. Koteeswaran 
A:Comparative sequence analysis of diagnostic PCR amplicons from Indian sheeppoxvirus.VetArhiv J 
2005; 75: 203-209. 

[16] Ayelet G, Abate Y, Sisay T, Nigussie H, Gelaye E, Jemberie S, Asmare K: Lumpy skin disease: preliminary 
vaccine efficacy assessment and overview on outbreak impact in dairy cattle at debrezeit, central 
Ethiopia. Antivir Res 2013;98:261–265. 

[17] Somasundaram MK: An outbreak of lumpy skin disease in a holstein dairy herd in Oman: a clinical 
report. Asian J Anim Vet Adv 2011;6:851–859. 

[18] Tuppurainen ESM: The Pirbright Institute; 2006. Lumpy Skin Disease-report, Egypt, FAO. 
[19] Le GC, Lamien CE, Fakhfakh E, Chadeyras A, Aba-Adulugba E, Libeau G, Tuppurainen E, Wallace DB, 

Adam T, Silber R, Gulyaz V, Madani H, Caufour P, Hammami S, Diallo A, Albina E:Capripoxvirus G-
protein-coupled chemokine receptor: a host-range gene suitable for virus animal origin discrimination. J 
Gen Virol 2009; 90, 67–77. 

[20] Zhou T,  Jia H,  Chen G,  He X,  Fang Y,  Wang X,    Guan Q,    Zeng S,    Cui Q,andJing Z:  Phylogenetic  
analysis  of  Chi-nesesheeppox  and  goatpox  virus  isolates. Virology Journal 2012; 9: 25. 

[21] Tian H,  Chen, Y, Wu JY,Shang YJ, and Liu XT:Serodiagnosis of sheeppox and goatpox using an indirect 
ELISA based on synthetic peptide targeting for the major antigen P32. Viro J2012; 7: 245. 

 


