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Abstract

In this study, fifty samples from nodules of skin tissue collected from cattle were clinically
supposed to be infected with lumpy skin disease (LSD) from deferent area in Al-Qadisiyah
province .These specimens were provided to PCR assay. The endpoint of conventional PCR
assay was sent to sequence analysis. The results revealed that thirty-nine samples out of fifty
were positive to lumpy skin disease virus at 752bp PCR product of p32 gene, the sequence
analysis of five positive samples were done as a confirmative diagnosis to PCR assay. The
sequences of these five samples can be found under the accession numbers
(KR066462.1,KR066463.1,KR066464.1,KR066465.1 and KR066466.1) at NCBI-Gen Bank
submission. In conclusion; the sequence analysis of five local isolate of lumpy skin disease
virus was close related to NCBI-Blast reference lumpy skin disease virus isolate
(KU720359.1) and Kurdistan isolates, whereas others "Turkish and Egyptian isolates” were
different.
Key words: LSDV, P32 gene, PCR, sequence analysis, Phylogeny.

Introduction:

Lumpy skin disease is a viral disease that of lumpy skin disease, “Neethling strain in
effect any age and gender of cattle with a the genus of Capripoxvirus together with
high economic important (1,2& 3).Itis one of goat pox virus (GPV) and Sheep Poxvirus
the economically important diseases of cattle (SPPV) with in family Poxviridae in the
industry caused by capripoxvirus within family  subfamily chordo-poxvirinae(11,12).The
Poxviridae causing nodules in the skin and DNA matrix of Capripoxvirus is consist of
internal lesion, decreased hide quality , fall in  4ouple strand DNA that covered large
milk production and causing death in some sick envelope protein. The length of genomic
animals. It was recognized as an infectious sequence of (LSDV) is nearlyl51-kbp.the

(lz\lllseas_e Im 3943,[‘;]\'“” iﬂ outbre?k gcé:utrred N central coding area Comprise of 156 putative
gami fahd in the northern part of Botswana genes and restricted by identical 2.4 kbp-

1(=4)' ':]'ov]l/_ards _the gndsof 1hgiﬁ‘ i_t was (;eporteg inverted terminal recurrences .(13,14).LSD
or the Tirst time In South Africa and spread ., he giagnosed upon the clinical signs.

raaldly q througlhout the :gun}ryi destsltS However, inapparent and mild forms require
entorce ((:jor(ljtrfo mhea?l_Jres(_ ’ )'. nhraq, available and rapid laboratory assay to
was recorded for the Tirst time In the autumn o455 diagnosis. Laboratory detection of

of 2013, and it continues to spread to all of | 5py can he done using the identification of
the Iraqi governments (6). There are two form the virus using PCR. Several PCR tests were

of Lumpy skin disease :acute and in apparent e\ eloned recently for more exact and fast

form charac_terized by high rise temperature , detection of LSDV in appropriate specimens
decre?_se_ :mlk r;rodugtlon ,denlargementl_ 0(: (15).The objective of this study was to detect
Superticia ymphn — noces, —generalize emergence of LSD outbreaks from clinically

distribution . m“'F‘p'e har_d, circumscribed suspected cattle that infected with LSD based
nodules ( skin lesions) which are randomly ;" jinical and molecular basis. This study

spread in all part of the body ,in fatal cases intends to record five strains (LSD virus —

the lesion ( necrotic plagues )may spread to IQ1 to LSD virus —IQ5)in gene bank under
the mucous membranes of the oral and upper submission number (KR066462.1,

respiratory tract (7,8,10).The etiologic agent KROG6463.1. KRO66464.1 KRO66465.1
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And KR066466.1) and study the sequence
analysis of nucleotide sequence.

Materials and Methods:

Samples collection:

Fifty skin biopsies of nodules were
collected from different sites of body from
cattle were clinically supposed to be affected
by LSD from different fields in Al-Qadisiyah
province. The samples were collected by
incision of nodules using surgical blade and
the incisions were sutured and sterilized
around the area. The nodules placed in sterile
container and transported to the laboratory as
soon as possible in cooled boxes and store at-
20°C for further investigations using PCR
assay and sequencing analysis were done.

Extraction of DNA:

DNA of LSDV can be extracted from iced
specimens of the skin lesions (nodules) by
(Geneaid USA). The extraction was carried
out based on the company directive using
tissue extraction rules using proteinase K.
Checking the extracted DNA was done using
Nanodrop, after that the DNA was stored at -
20C.

Amplification of DNA :

PCR test was carried out using specific
primer for p32 gene in lumpy skin disease
virus:

(Forward/

CGCGAAATTTCAGATGTAGTTCCA) and
(Reverse/

TGAGCCATCCATTTTCCAACTC). This
primers were designed according to (16). The
master mix was set by (PCR Pre Mix Kit.
Company ,Bioneer). The premix tub of PCR

Result

The result of conventional PCR assay
revealed that thirty nine samples out of fifty were
positive to lumpy skin disease at 752bp of p32
gene as shown in fig.1. The sequence analysis
of five positive samples was done as a
confirmative diagnosis to PCR assay. The
nucleotides sequence set was examined and
confirmed using NCBI- BLAST, analysis
was done depending on the nucleotide query
program online .The accession numbers of

contains dried freeze pellet of (dNTPs
250uM ,Tag DNA polymerase 1U, Tris—-HCL
(pH 9.0)10 M,MgC12 1.5 M, KCL 30mM,
stabilizer, and tracking dye) and the master
mix of PCR was prepared according to
protocol instructions. The total volume ( 20
pl)prepared by adding 5 pl of DNA and
reverse primer (1.5 ul) and forward primer
(1.5 pl ),then complete the PCR water to 20
pl and mixed by vortex.

Thermocycler conditions:

Thermocyler was used in the reaction
(Techne TC-3000) by fixing up the following
thermocyler conditions; the temperature of
initial denaturation was 95 °C for 5 min.;
tracked by 30 cycles at 95°C of denaturation
for 30s, annealing at 58°C for 30s, step of
extension at 72°C for 30s and the final step
of extension at 72 °C for 5 min. The products
of PCR was examined by gel electrophoresis
in a 1.5 % agarose, stained with ethidium
bromide ,and pictured under UV illumination

DNA Sequencing

The sequencing of DNA was done to
confirmative detection of the virus of (LSD)
by using phylogenetic distance tree analysis
depend on envelope protein p32 gene. The
product of PCR(five positive samples) was
sent to Korea( Bioneer Company) for
performed the sequencing of DNA which
done using AB-DNA sequencing system
based on gpB forward primer. The DNA
Sequencing method was done by
Phylogenetic analysis by using Arithmetic
Mean (UPGMA tree) in (MEGA 6.0 version)

with Unweight Pair Group method.

five positive samples (at NCBI-Gen Bank)
(KR066462.1,KR066463.1,KR066464.1,KR
066465.1 AND KR066466.1).The
phylogenetic tree showed that The local Iraqi
LSD virus (IQ1 to —1Q5) was related to
NCBI-Blast reference isolate (KU720359.1),
while other NCBI-Blast(Sheep and goat pox
virus) were different and out of tree as in

Fig.(2).
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Fig. (1): Electrophoresis picture showing the product of PCR analysis of P32 gene in LSD. (M): marker
(2000-100bp), (lane, 1-6) positive samples at 752bp.
LSD virus isolate LSDV-1Q4 P32 (KR066465.1)
LSD virus isolate LSDV-1Q2 P32 (KR066463.1)
g | A LSD virus isolate LSDV-1Q3 P32 (KR066464.1)

Lumpy skin disease virus envelope protein (P32) gene (KU720359.1)
A LSD virus isolate LSDV-1Q5 P32 (KR066466.1)
A\ LSD virus isolate LSDV-1Q1 P32 (KR066462.1)

Sheeppox virus envelope protein (P32) gene (KJ026555.1)

85 |: Sheeppox virusenvelope protein (P32) gene (KU720359.1)
76 Sheeppox virusenvelope protein (P32) gene (KF468761.1)

Goatpox virus envelope protein (P32) gene (EF514889.1)

08 _|: Goatpox virus envelope protein (P32) gene (KF468758.1)
61 Goatpox virus envelope protein (P32) gene (FJ748488.1)

0.008 0.006 0.004 0.002 0.000

Fig. (2): Phylogenetic tree analysis showed the local LSD virus (1Q1-1Q5) isolates were close related to
NCBI-Blast reference isolates (KU720359.1),Whereas other NCBI-Blast Sheep and goat pox virus were
different and out of tree.

On the other hand, the sequance blast other NCBI-Blast LSD virus of Turkish and
analysis revealed that the LSD virus was Egyptian isolates were different and out of
close related to Kurdistan isolates, whereas tree as showed in figure. (3).

_8|: KM047055.1| Lumpy skin disease virus isolate LSDV/6/SlemanilKurdistan/2014 envelope protein (LSDV074) gene partial cds
0 A KRO66465.1 Lumpy skin disease virus isolate LSDV-1Q4 envelope protein gene partial cds

_|: KP313621.1| Lumpy skin disease virus isolate LSDV/11/SulaimanilKurdistan/2014 envelope protein gene partial cds
8 A KR066463.1 Lumpy skin disease virus isolate LSDV-1Q2 envelope protein gene partial cds

{ KF996498.1] Lumpy skin disease virus isolate LS DV/SlemanilKurdistan/2013 envelope protein (LSDV074) gene partial cds
7 A KRO66462.1 Lumpy skin disease virus isolate LSDV-1Q1 envelope protein gene partial cds

63 I: KT949347.1| Lumpy skin disease virus isolate 1/Basne/SlemanilKurdistan/2015 envelope protein gene partial cds
7 A KR066464.1 Lumpy skin disease virus isolate LSDV-IQ3 envelope protein gene partial cds

95 i KU720359.1 Lumpy skin disease virus isolate 2/Basne/Sle/Kur/RQ/2015 envelope protein gene partial cds

9 I—A KR066466.1 Lumpy skin disease virus isolate LSDV-1Q5 envelope protein gene partial cds

KT253440.1| Lumpy skin disease virus isolate LSDV-Tk1 envelope protein (P32) gene partial cds

AF124516.1| Lumpy skin disease virus P32 antigen gene complete cds

KU298637.1| Lumpy skin disease virus isolate 956/Egy/2015 envelope protein gene partial cds

Fig. (3): The tree analysis of strain from Iraq versus the reference strains obtained from Gen Bank.
Kurdistan isolates was close related with them. Whereas other NCBI-Blast viruses (Turkish and
Egyptian)were different and out of tree.
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According to the NCBI-Blast sequence
alignment, all the local LSD (1Q1-1Q5) have
a high identity (100%) with other isolates in

(100%),whereas the percentage of identity
between LSDV Iraq isolate and the Sheep &
goat pox virus IS 98% as in figure. (4).
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--------------------------- AAGAGC AT TACA - —TAATCCAGAAAAATATIC
COT T oA T OGO GAAAT T TCAGATOGTAGT TCCAGAAT T AAAAALGTGACAATGATATATT YT A
COT T GG TOCGCGAAAT T TCAGATGTAGT TCCAGAAT T AAARANMESTGG L AATGATATATTITTA
CGTTGGTCGCGAAAT T TCAGATGTAGT TCCAGAAT TAAAAAGTGACAATGATATATTITTA
CGYYGCY(G(CAAAYY‘(AGA'G'46'7((AGAAY'AAAAA('G&CAAYGAYAY&YYYYA

GG TC G GAAAT T TCAGATGTAGT TCCAGAAT TAAAAAGCTGACAATGATATATT T TA

CUZ298637 .1 TOTAARAT T T ICAA ~— === == e e CACCTCCT T GAT T T T ICTACCT T T ICCC — - — =
XF468761.1 TAAAAAAGT TGACAC AGT AAAAGAT T T TAAAAAT TCAGATGTAAAT T T T T T T T TAAAAGA
EFS14889.1 TAAAAAAGT TGAC A ANGT AAAAGAT T T TAAAAAT TCAGATGTAAAAT T T T T T T TAAAAGA
CUT20359.1 TAAAAAAGT TGAC AC AGT AAAAGAT T T TAAAAAT TC AGATGTAAAT T T T T T T T T TAAAGA
CROG66465.1 TAAAAAAGT TGAC AL AGT AAAAGAT T T TAAAAAT TC AGATGTAAAT T TT T T T T T TAAAGA,
xXT253230.1 TAAAAAAGT TGACACAGTAAAAGAT TT TAAAAAT TCAGATGTAAAT T T T T T T T TAAAAGA

CUZ29S8S637 .1 AT AT AAGGAA  TTAT ATGAT AAALC TGATATC T T T T T TATC T T TAAAAAAAAAATTTACAT
«<FEFA68761.1 T AAAAAAGATGATATC AGT T TATCATATAAGT TAC TTATATGGGAAAAGGT - AGAAAAAT
EFS14889.1 TAAARA - - —AAGAT ATCAGT T TATCATATAAGT TCOCT TATATGGGAAAAGGT —AGAAABAT
xUTF20359.1 TAAAA « -~ ~AAGATATCAGT TTATCATATAAGT TCCT TATATGGGAAAAGGT -~ AGAAAAAT
KROG6465. 1 TARAL ~ =~ = AAGATATC AGT T TATCATATAAGTICCT TATATGGGAAANGIET ~ AGAAAAAT
«T253440.12 TAAAA - - —AAGATATCAGT T TATCATATAAGCT TCCT TATATGGGAAAAGGT - AGAAAAAT
CU298637.1 T GAAT T T T AR A A TC T T T TAC TG T G T CAAC T T T T T TATAAAATATATCATTIGTICACTTT
xFS468761 .1 CAGGAGGTGT TGAAAAT T T TACAGAATATY « « -« -T T TTCTGGATTATGTAATGCTCTTI TG~
EFS14889.1 CAGGAGGTGT TGAAAAT T T TACAGAATAT - TT T TC TGGAT TATGTAATGCTCTTI TG
CUT20359.1 CAGGAGGTGT TGAAAAT T T TAC AGAATAY - —— —TTTTC TGGATTATGTAATGCTCTT TG
CRO66265.1 CAGGAGGTGT TGAAAAT T T TAC AGAATAT -~~~ TTTTC TGGATTATGTAATGCTCTT TG~
<T253330.1 CAGGAGGTGT TGAAAAT T T TACAGAATAT -~~~ T T T TCTGGAT TATGTAATGC TC T T TG~

CU29863T7.
<Fa68761.
EFS1E8895.
<UF20359.

TTaaTTOTGGAaACTACATOTGAaAATTTCOGC A CAaAC G
— T A ABBBIGAGESC AAAABNGTITCTATION -~ === -

-~ TAC AAAAGAGGT AAAAAGT TC TATTGC
W A AAAAGAG R AAAAINGT TC TAT TG GA -~ — = - =

CROG646S5.
<T253440.

M

TACAAAAGCAGCGC AAAAAGCTICTATTGCOCGA
- T AL AAAAGAGK A\.\AA(,*Y( L

Fig. (4)Alignment of nucleotide sequence of LSDV isolates from lIraqg versus other linked capripoxvirus,
created from the most matching nucleotide sequences encoding from the viral attachment protein (P32

gene) of the analyzed viral genomes, using online program (CLUSTAL W)

. (Stars) Indicate that

nucleotides, which found in column, are matching in sequences in the alignment.

Discussion

The lumpy skin disease was first
recorded as an outbreak in Iraq during
2013(5).In the present study we used PCR
technique to detect the DNA of the Nettling
strain of capripoxvirus at 752 bp that
obtained from nodules(skin biopsies) which
taken from cattle that clinically suspected
with the infection. These results agreed with
(15,16)who has explained that PCR was
considered as the test of choice in the
diagnosis of the causative agent of LSD, The
DNA sequence samples were carried out to
sequence trimming tool to remove the non-
identical nucleotide sequence by align with

isolates circulating in Iraq Kurdistan.
Whereas the percentage of identity between
IQ LSD and the GPV & SPV was 98%. This
result justifies with other publications had
done by (19,20,21 and22) and coincides with
the concept that the all capripoxviruses are
originated from the same ancestor lineage
and genetically closely related. In this work
the distance of the phylogenetic tree analysis
showed that the Iraqi isolate(IQ1 LSD) was
clustered in lineage with NCBI-Blast
reference isolate (KU720359.1)and in the
other sub cluster the 1Q1 LSD virus was
substituted as compares to other sheep

NCBI blast LSD isolate to get final trimming  poxvirus ~ (KJ026555, KU172035 and
sequence (260-261) So that ours submission  KF468761) and goat POXVirus
is 260-261 and that different from original (EF514889,KF468758 andFJ74888). This

product. According to the NCBI-Blast;
sequence alignment revealed that the local
LSD virus (LSD virus —1Q1 to LSD virus —
IQ5) has a high identity (100%) with other

finding indicated that LSD and (GPV,SPV)
had a close genetic relationship and it is
similar to a phylogenetic analysis done by
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(23and25). Other phylogenetic tree sequence
analysis of LSDV of Iraq isolate versus
reference strains of LSD virus isolate
obtained from Gen Bank (KU720359.1) and
Kurdistan isolates had showed close related
with each other. In the same tree, other
NCBI-Blast LSD virus envelope protein
(P32) gene of Turkish and Egyptian isolates
were different and out of tree, this may
justify that the source of infection has moved
from neighboring countries and this result
agreed with(25,26,27 and28). In conclusion;
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