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Abstract

Lumpy skin disease virus is a member
of the Capripoxvirus genus of the Poxviridae
family, which affects cattle and causes a
notifiable disease with significant economic
losses. It is controlled by vaccination with
capripox live attenuated vaccines. The aim of
the study was the isolation and identification of
the lumpy skin virus field virus strain during
2018. Nodular skin lesions were collected
from clinically infected lumpy skin disease
cattle that were used for the virus isolation
on the chorioallantoic membrane of specific
pathogen free embryonated chicken eggs and
Madin Darby Bovine Kidney tissue culture.
Polymerase chain reaction targeting the
Capripoxvirus CaPV ORF103 gene was applied
on the isolated virus and three Capripoxvirus
vaccinal strains (Kenyan sheep pox virus,
Held goat pox virus and Ismailia lumpy skin
disease virus). The amplicons of the four
strains of Capripoxvirus (one isolated and three
vaccinal strains) were used for sequencing.
Reference capripox viruses were obtained

from GenBank to create the phylogenetic tree.
The virus isolated from the collected nodular
skin samples on chicken eggs showed clear
typical pock lesions on the chorioallantoic
membrane and on tissue cultures and showed
a characteristic cytopathic effect. Positive
samples of the isolated strain were identified
by PCR for the CaPV ORF103 gene that
yielded expected amplicon sizes of 570 bp.
This was confirmed through gene sequence
and analysed by BLAST, and submitted
to GenBank under accession number MW
546997_LSD_Aziz_LSD. The phylogenetic tree
revealed that the field isolate strain of LSDV
had different identity percentages ranging
from 98.2-99.8% with the tested vaccinal
Capripoxvirus strains in Egypt. The amino
acid sequence showed only different amino
acid found in the field isolate strain and not in
other tested vaccinal strains, and a maximum
homology (100%) of the isolated strain
nucleotide sequence was with two GenBank
recorded strains. We recommend maintaining
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the routine lumpy skin disease vaccination
programme in Egypt, frequent eradication
of the insect population, and further genetic
studies on the genomes of this virus strain and
the Capripoxvirus vaccinal strains to reach the

Introduction

Lumpy skin disease (LSD) is a list
A disease of the World Organisation
for Animal Health (OIE). It is a viral
skin disease in cattle that is also known
as pseudo-urticaria, bovine nodular
exanthema, Neethling and knopvelsiek.
LSD inflicts high morbidity, leading to
substantial economic losses resulting
from decreased milk yield, weak body
weight gain, abortion, infertility, decline
in hide quality, and death of young
cattle in Africa, Asia, the Middle East,
Russia, and Europe (Tageldin et al., 2014;
Abutarbush et al., 2015, 2016; Tasioudi et
al., 2016; Sprygin et al., 2018 a.b).

Lumpy skin disease virus (LSDV) is a
Capripoxvirus belonging to the Poxviridae
family. It is one of the largest viruses,
with a double-stranded DNA genome
approximately 150,000 base pairs (bp)
long (Tulman et al., 2001). The Capripox
virus is one of eight genera within
the Choradopox virus subfamily of the
Poxviridae (Kitching and Taylor, 1985).

Moreover, LSDV shares over 97%
sequence identity with viruses of the
Capripoxvirus genus, including the sheep
and goat pox viruses (Gershon and Black,
1988; Gershon et al., 1989; McLysaght et
al., 2003; Hughes and Friedman, 2005).

LSDV diagnosis is reached by
visual observation of clinical signs,
and performance of virus isolation,
electron microscopy, histopathological
examination, serological, and molecular
identification techniques (OIE, 2019).

The characteristic clinical signs have
been described in detail (Weiss, 1968;
Prozesky and Barnard, 1982; Babiuk et
al., 2008; Salib and Osman, 2011). In the

most related and homologous vaccinal strain
given the massive genome of this disease.
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majority, evidence of infection starts with
lacrimation and fever (40-41°C), though
cases may be non-febrile. Subscapular
and precrural lymph nodes become
noticeably enlarged. After fever, skin
nodules (1-5 cm in diameter) appear in
numbers varying from few to multiple
covering the animal, with systemic
affects included pyrexia, anorexia and
pneumonia (Davies, 1991). In severe
cases, ulcerative lesions in the mucous
membranes cause excessive salivation,
lacrimation and nasal discharges. Pox
lesions may also be present in the
pharynx, larynx, trachea, lungs and
throughout the alimentary tract. In post-
mortem examination of severe cases, pox
lesions may be present on the surface of
almost all organs (Babiuk et al., 2008).
Oedematous swelling of one or more legs
may develop in some infected animals
that is associated with lameness. The
incubation period in nature is estimated
to be between 1 and 4 weeks (Coetzer,
2004).

In LSD outbreaks, the morbidity rate
varies from 3% to 85% depending on the
immunological status of the hosts and
the abundance of mechanical arthropod
vectors (Prozesky and Barnard, 1982;
Hamoda et al., 2002; Buller et al., 2005).

Vaccination against LSD is an
important process for maintaining
animal health and farm economy. Either
homologous vaccines consisting of live
attenuated LSD virus or heterologous
vaccines consisting of live attenuated
sheep pox or goat pox virus can be
used for the control of LSDV. While
heterologous vaccines exhibit lower
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efficacy than homologous vaccines, they
do not cause post-vaccinal symptoms of
the disease following vaccination, which
can be caused by the replication capacity
of live attenuated LSDVs (Christine et al.,
2014; Tuppurainen et al., 2017; Sprygin et
al., 2020). The EU and Balkan countries
have opted for the attenuated Neethling
vaccines, whereas Turkey, Georgia, and
Russia resorted to SPPV vaccines that
establish cross-protection against LSDV
(Tuppurainen et al., 2018). The choice
of vaccine is complicated by conflicting
findings of their safety, efficacy, and
transmission capacity (Bedekovi¢ et al.,
2018; Calistri et al., 2019).

The LSD virus is genetically and
antigenically related to the sheep pox
virus, so that sheep pox vaccines were
recommended for LSD control (Kitching,
2003; Bhanuprakash et al., 2006). In Egypt,
the control of LSD among cattle depends
on the vaccination programmes by using
a heterologous cross-reacting sheep pox
virus vaccine which is antigenically
related to LSD virus, and which induces
reasonable immunity against LSD in
cattle (Michael et al., 1994).

Seasonal occurrences of LSD outbreak
have been recorded, and were thought
to be caused by the introduction of more
virulent strain of LSD virus, sheep pox
vaccination failure in cattle and dense
insect populations (Chihota et al., 2003).
Insects play a very important role in the
transmission of LSD virus (Davies, 1981).

Bull et al. (2018) studied the
replication competence of live vaccines
and found that the risk of reinfection
and subsequent recombination are low
for these poxvirus vaccines, making live
vaccines the preferred choice in most
countries. Recombination in DNA viruses
is not rare (Lee et al., 2012).

However, since detection of Neethling
vaccine isolates is exempted from the
World Organization for Animal Health
notification (OIE, 2019), the actual
situation of LSDV circulation worldwide

remains  heavily  underrepresented.
Sprygin et al. (2020) reported that the
policy of using certain live vaccines
requires revision in the context of the
biosafety threat of its occurrence, due
to the appearance of a novel LSD virus
strain which was not genetically linked to
the previous field strain.

Diagnosis of LSD is of a crucial role
in the implementation of prevention
measures. LSD diagnosis can be based on
clinical signs. However, unapparent and
mild forms require available and rapid
laboratory assay to confirm diagnosis.
Laboratory detection of LSD could be
carried out by using virus identification
based on PCR tests developed for more
accurate and rapid detection of LSDV in
appropriate specimens (Khalefa et al.,
2015). An accurate polyvalent molecular
tool for LSDV detection is required
and further investigations using the
positive LSDV DNA samples can be
supplemented by sequencing to clarify
the genetic background of viral strains
(Alexander et al., 2019).

Polymerase chain reaction (PCR) is
a rapid, sensitive and specific technique
for the detection and differentiation
of capripox viruses based on the open
reading frame (ORF) 103 gene. It has
previously been used for genotyping
and phylogenetic analysis (Zhu et al,,
2013; Abd-El Fatah et al.,, 2018). PCR is
considered the perfect tool for identifying
and differentiation of Capripoxvirus
strains by using several genes (E10R, RPO
132, P32, ORF 095, RPO 30 and ORF 103)
that have been expressed as powerful
tools for identifying of SPPV (Zhou et al.,
2012; Zhu et al., 2013)

The aim of the study was to isolate
and identify the field virus strain of LSD
during 2018. Molecular characterization
of the isolated field LSD virus strain by
PCR, sequencing the PCR product of
the field LSD virus strain and vaccinal
strains of capripox viruses in Egypt,
and determining the identity of the
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field LSD virus strain in addition to the
Capripoxviruses vaccine strains were
tested by phylogenetic analysis and
amino acid sequencing.

Materials and methods

Animals
Cattle clinically infected  with
LSD were examined in the Giza

governorate, Egypt during 2018. Clinical
examination was based on measuring
body temperature and examining skin
and superficial lymph nodes. Clinical
examinations, observations of lesions and
complications for all suspected animals
were concentrated on physical stature,
body temperature, superficial lymph
nodes and skin lesions (Salib and Osman,
2011).

Ethical approval

Sample collection was performed
according to standard procedures
without any stress or harm to animals
(European Union, 2010). All laboratory
works were conducted at the Agriculture
Research  Center (ARC), Central
Laboratory for Evaluation of Veterinary
Biologics (CLEVP), Cairo, Egypt.

Sample collection and preparation
During 2018, fifteen nodular skin
lesions were collected from cattle
showing LSD infection symptoms in
the Giza governorate. Samples were
transferred aseptically to the laboratory
in a transport medium (PBS) containing
antibiotics under chilled conditions and
stored at -20°C until LSD virus isolation.
For virus isolation, the nodular skin
lesion samples were minced separately
using sterile scissors and forceps and
then were ground under sterile condition
with a pestle in a mortar containing sterile
sand. Ten millilitres of PBS containing
gentamycin (0.1 mg/mL), ampicillin (0.05
mg/mL) and fungistatine were added. The
suspensions were left to stand overnight

at 4°C. The samples were partially
clarified by centrifugation at 2000 rpm
for 3-5 min to remove gross particles and
the supernatants were taken for the LSD
virus isolation (OIE, 2019). The prepared
sample supernatants were used for LSD
virus isolation and identification.

Field LSD virus Isolation

1. SPF Embryonated chicken eggs (ECEs)

From Koum Oshiem SPF, Fayoum,
Egypt specific pathogen free (SPF)
embryonated chicken eggs (ECE), 9-11
days of age, were inoculated via the
chorioallantoic membrane route (CAM)
with the prepared sample supernatants
(House et al.,, 1990). The ECEs were
examined after 7 days and 10 days for the
detection of the pock lesions specific to
the LSD virus, and CAMs showing pock
lesions were collected.

2. Madin Darby Bovine Kidney (MDBK) cell

line

The MDBK cell line obtained from
CLEVB was propagated with Eagle’s
minimum essential medium (EMEM)
and supplemented with foetal bovine
serum, were used for virus isolation
from the prepared samples supernatants
according to Irons (2009) and OIE (2019),
where 0.5 ml of the supernatant was
inoculated into the monolayer of MDBK
cell culture. Cultures were observed
daily until appearance of the cytopathic
effect (CPE) that is specific to the LSD
virus.

Capripox viruses vaccinal strains

Lumpy skin disease virus (LSDV)

The virus was supplied from the
pox department, Veterinary Serum and
Vaccine Research Institute (VSVRI),
Egypt. The Ismailia strain was isolated
from Egypt during the 1988 outbreak
(House et al, 1990). The virus was
adapted in Madin-Darby bovine kidney
cells (MDBK) (Daoud et al., 1998).

E

VETERINARSKA STANICA 53 (1), 91-104, 2022.



Molecular differentiation between field lumpy skin disease isolate and Capripoxvirus vaccinal strains in Egypt 2018
Molekularna diferencijacija izolata bolesti kvrgave koze na terenu i cjepnih sojeva virusa Capripox u Egiptu 2018.

Kenyan sheep pox virus (KSPV)

The virus was supplied from the
Foreign Animal Disease Diagnostic
Laboratory (FADDL), Plum Island, New
York, USA. It was passaged on foetal
bovine lung for successive passage then
adapted on the vero cell (African Green
Monkey Kidney Cell) in Egypt (Rizkallah,
1994).

Held goat pox virus (HGP)

The virus was also supplied from
FADDL (Plum Island, New York, USA).
It was passaged two times on lamb
testicle cells and for one passage on sheep
choroid plexus cells. In Egypt, virus
adaptation was completed for another
sixteen passages on lamb testicle cells
and for fourteen passages in Vero cells
(Olfat, 2000).

Nucleic acid extraction

Whole nucleic acid extractions
(Sambrook et al, 1989) from field
isolated LSD virus and the three capripox
viruses vaccinal strains (infected tissue
culture samples) were performed using
the QIAamp minielute virus spin kit
(Qiagen, Germany, GmbH). Briefly, 200
ul sample suspensions was incubated
with 25 pl Qiagen protease and 200 ul
AL lysis buffer at 56°C for 15 min. After
incubation, 250 uL 100% ethanol was
added to the lysate. The samples were
then washed and centrifuged following

the manufacturer’'s recommendations.
Nucleic acids were eluted with 100 pl
elution buffer (Yousif et al., 2010).

Oligonucleotide Primers and
Thermocycling

The Capripox virus ORF 103 gene
specific primer pair was supplied from
Metabion (Germany) and is listed in
Table 1 (Zhu et al., 2013).

Polymerase chain reaction
PCR amplification

The extracted nucleic acid samples
were amplified by separate PCR
reactions using the primer pair of
capripox ORF 103 in a 25 pL reaction
containing 12.5 uL Emerald Amp Max
PCR Master Mix (Takara, Japan), 1
puL each primer at a concentration of
20 pmol, 4.5 pL water, and 6 pL DNA
template. The reactions were performed
in an Applied biosystem 2720 thermal
cycler (Zhu et al., 2013).

Analysis of PCR Products

The PCR products were separated
by electrophoresis on 1.5% agarose gel
(Applichem, Germany, GmbH) in 1x
TBE buffer at room temperature using
gradients of 5V/cm. For gel analysis,
15 uL product was loaded in each gel
slot. A gene ruler 100 bp DNA ladder
(Fermentas, Thermo, Germany) was used
to determine fragment sizes. The gel was

Table 1. Primer sequences, target genes, amplicon sizes and cycling conditions

Primers sequences

5 -ATGTCTGATAAAAAATTATCTCG-3°
5" -ATCCATACCATCGTCGATAG-3"

Capripox
ORF 103

Amplification (35 cycles)

Secondary
denaturation

Annealing

Extension

Final extension
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Primary denaturation

94°C
5 min.

94°C
30 sec.

52°C
40 sec.

72°C
45 sec.

72°C
10 min.
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photographed by a gel documentation
system (Alpha Innotech, Biometra) and
the data was analysed using computer
software.

DNA sequencing

PCR products were purified using
the QIAquick PCR Product extraction kit
(Qiagen, Valencia). Bigdye Terminator
V3.1 cycle sequencing kit (Perkin-Elmer)
was used for the sequence reaction and
then it was purified using Centrisep spin
column. DNA sequences were obtained
by the Applied Biosystems 3130 genetic
analyser (HITACH]I, Japan). The obtained
sequences were analysed using the
online Basic Local Alignment Search Tool
analysis (BLAST®) (Altschul et al., 1990)
that was initially performed to establish
sequence identity to GenBank accessions
and compared with those of capripox
viruses available in the GenBank
database. Nucleotide sequencesobtained
in this study designated as Is-LSD
(Ismalia strain LSDV), Aziz_LSD, KSV
(Kenyan sheep poxvirus) and HGV
(Held goat poxvirus) were deposited
in GenBank database under accession
numbers MW546996-MW546999.

Phylogenetic analysis

The phylogenetic tree derived from
the nucleotide sequences deduced was
constructed for the capripox viruses and
was created by the MegAlign module
of Lasergene DNA Star version 12.1
(Thompson et al., 1994). Phylogenetic
analyses  were  performed  using
maximum likelihood, neighbour joining
and maximum parsimony in MEGA®6
(Tamura et al., 2013).

Results

Clinical findings

The LSD virus infected cattle (Figure
1) suffered from skin lumps, enlarged
lymph nodes nodular skin lesions and
emaciation.

Virus isolation

The isolated field LSD virus grown
on CAM of ECE at passage 4 showing
pock lesions with CAM thickening and
haemorrhage (Figure-2a) and on MDBK
cell line at passage 3 showing cytopathic
effects characterized by cells coalesced
together, forming clusters (Figure 2b).

Figure 1. LSD virus infected cattle suffered from
skin lumps, enlarged pre-femoral lymph node,
emaciation and sit-fast lesions

Figure 2. A. Pock lesions on CAM of ECE on
day 7 post-inoculation for the field LSD isolate.
B. Cytopathic effect of field LSD isolate on MDBK
cell line on day 10 post-inoculation

VETERINARSKA STANICA 53 (1), 91-104, 2022.



Molecular differentiation between field lumpy skin disease isolate and Capripoxvirus vaccinal strains in Egypt 2018
Molekularna diferencijacija izolata bolesti kvrgave koze na terenu i cjepnih sojeva virusa Capripox u Egiptu 2018.

Polymerase chain reaction
Identification of nucleic acids in
harvested virus solution from the
MDBK tissue culture was conducted
using conventional PCR of all samples.
Characteristic 570 bp fragments of
capripox virus strains ORF103 gene from
the field LSD virus isolate and three
selected Capripoxvirus vaccinal strains
were amplified and run. The strong
running bands were produced and
detected by Ethidium Bromide-stained
Agarose Gel, as shown in Figure 3.

Sequencing and construction of the

phylogenetic tree
For further confirmation, PCR
products were purified and used

for sequencing. The DNA sequence
was obtained and analysed, and was
initially performed to establish GenBank
accessions, recording sequence identity
and comparison of capripox viruses
available in the GenBank database, as
shown in Figure 4.

Figure 3. PCR products of the capripox ORF 103
gene at 570 bp length DNA band of capripox virus.
Lane (L): ladder (100-1000 bp)

Lane (P): positive control

Lane (N]: negative control

Lane (1): LSD virus Ismailia strain

Lane (2): field LSD virus isolate

Lane (3): Kenyan sheep pox virus

Lane (4): Held goat pox virus

Deduced amino acid sequence
distance of the ORF103 gene of the tested
Capripox strains (generated by lasergene

.
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g4 MNO72628 SPPY_Nigeria
MGO00157_SPPV_Romanian_Fenner
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MG000156_SPPV_Jaipur
ED«‘ MF443334_SPPV_El-Minufiya
MMO72630_SPPV_Saudi_Arabia
KX398517_SPPV/Ahmedabad/09

Figure 4. Phylogenetic relatedness of the ORF103 gene. Maximum-likelihood unrooted tree generated
after 500 bootstraps indicated clustering of the tested strain with Capripox strains
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Figure 5. Deduced amino acid sequence distance of the ORF103 gene of the tested Capripox strains
(generated by lasergene software) showing an identity range of 96.2-100% with the isolated LSD strain
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MW546358 LSD K5V

MNOT2622 GTFV Turkey
MG458413 GTRV AV41_Yac/china
MW546398 GTFV HGY

MNOT2628 SPEV Nigeria
MGOD0157 SPPY Romanian Fener

NKLTPGQLRTILAHI SGCEQASQKSNLTPEDNTTNNTDENEVKAGNVKTKACMT KPNKKSKSCSNKQT TSRS|SNVC SSKSVNNG AVFKKRNT)

AFI25528 LSD N-2430 Neethling  [FNETDQ I MQAVTNC
KOX764644 LSD Nesthiing-Herbiva SRR s TR
MK242535 LSD CRD/Menofyati1e
MNO72613 LSD
MN732330 LSD/ 'ALWadi Elgid
MW546395 LSD is-LSD
MW546557 LSD Azz-LSD
MW546398 LSD K5V

MNOT2622 GTFV Turkey
MG458413 GTRV AV41_Yac/china
MW546338 GTFV HGY

MNOT2628 SPEV Nigeria
MGOD0157 SPPY Romanian Fener

KIVYGTMKEGKLEVQGMVGE INGDLLG |ESYNAGRRNKN I SASKKKL | KRGMYKVET ADDS |

Figure 6. Deduced amino acid coloured alignment report for the 13 studied strains

software) showing an identity range of
96.6-100% with the isolated LSD virus
strain, as presented in Figure 5.
Nucleotide alignment of the 13
analysed strains showed the relations
between the current study strains and
international Capripox viruses strains,
as illustrated in Figure 6. The amino acid
sequence showed that only one different
amino acid was found in the field isolate
strain and not in other tested vaccinal
strains. The maximum homology (100%)
of isolated LSD virus strain nucleotide
sequence was with two GenBank
recorded strains (MK342935_LSD-CPD/
Menofiyal/18) and (MN792930_LSD/
AHRI/_Wadi_Elgdid/18).

Nucleotide and deduced amino acid
alignments of the analysed strains showing
the relation between current study strains
and international Capripox strains

Discussion

Control and eradication of Lumpy
skin disease depend on accurate dia-
gnosis and vaccination. The diagnosis of
LSDV is based on the characteristic clini-
cal signs, virus isolation, electron micros-
copy, histopathological examination,
serological and molecular identification
techniques (OIE, 2019).

Christine et al. (2014), reported
that vaccines include homologous live
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attenuated LSD vaccines containing
Neethling strain, as used in South Africa
and Namibia, and heterologous live
attenuated Sheep pox vaccines, as used
in Egypt, Jordan, certain Middle East and
African countries.

As shown in Fig. 1, the recorded signs
were skin nodules, nodular skin lesions,
enlarged lymph nodes and emaciation,
which agree with reports by Tuppurainen
etal. (2005) that LSD is an acute to chronic
viral disease of cattle characterized by
skin nodules that may have inverted
conical necrosis (nodular skin lesions)
with lymphadenitis accompanied by
persistent fever. Salib and Osman (2011)
observed that the clinical forms of LSD
were recorded among Egyptian cattle
from mild to severe. Furthermore, skin
nodules had congestion, haemorrhage,
oedema, and vasculitis with consequent
necrosis and involve all layers of the
epidermis, dermis, subcutaneous tissue,
and often adjacent musculature. Lymph
nodes draining the affected areas were
enlarged up to 10 times the normal size,
with extensive lymphoid proliferation,
oedema, congestion, and haemorrhage
(Prozesky and Barnard, 1982).

The field LSD virus strain was isolated
from the nodular skin lesions of infected
cattle on CAM of SPF-ECE 9-11 days old
which passaged till the characteristic
pock lesions that were observed with
mild inflammatory signs in the form of
thickening, oedema and haemorrhage
of the membrane after the 2"! passage,
becoming clear at the 4" passage (Fig. 2A).
These findings agree with the literature
(House et al., 1990; Tamam, 2006; Gamil et
al., 2019) reporting successful cultivation
of LSDV on CAM of ECE.

Also, MDBK cell culture showed
characteristic cytopathic effect (Fig. 2B).
CPE was characterized by cell rounding,
cell aggregation and coalesced together
forming clusters at the 3™ passage. These
findings agree with the literature reports
of LSDV isolation from skin biopsies

on MDBK cell culture (Davies, 1991;
Ibrahim, 1999; Fahmy, 2000).

Virus isolation is considered the most
important step for diagnosis, though
this is time-consuming and requires
several blind passages (Joshi et al., 1996;
Oguzoglu et al., 2006).

In this study, we identified the field
LSD virus and three capripox virus
vaccinal strains in positive cell cultures
using PCR by primers that bind and
amplify the partial ORF 103 gene. The
results (Fig. 3) showed the presence of
fragments (570 bp) on gel electrophoresis
for the four strains. These results
corroborate the literature reports (Tulman
et al., 2001; El-Nahas et al., 2011; Sharawi
and Abd El-Rahim, 2011; Zhu et al., 2013;
El-Khabaz, 2014; Sohair and Gaafar, 2016;
Khameis et al., 2018; Hala et al., 2021).

For further identification and
confirmation of the identity of the
detected Capripox virus strains, PCR
amplified products were purified and
used for sequence reaction. The entire
sequence of the ORF 103 gene was
analysed by a BLAST analysis that was
initially performed to establish sequence
identity to the GenBank accessions. The
locally isolated field LSDV was submitted
to GenBank under accession number MW
546997_LSD_Aziz_LSD.

The phylogenetic tree of the different
Capripoxvirus strains was created based
on the deduced nucleotide sequence of the
ORF 103 gene of different Capripoxvirus
strains. The phylogenetic relationship
(Fig. 4) and Sequence distance of the
ORF103 gene showed a high identity
overlap of the field isolated LSD virus
(Aziz_LSD) with the tested wvaccinal
strains: 99.8% with the Ismalia strain,
99.4% with the Kenyan sheep pox virus,
and 98.2% with the goat pox virus. The
overlap with other reference strains from
the GenBank ranged from 96.2% to 100%,
revealing that local isolates of LSDV are
highly related not only to other LSDV
strains, but also to other Capripoxviruses.

VETERINARSKA STANICA 53 (1), 91-104, 2022.



CHRISTINE A. MIKHAEL and ABDELHAKIM M. M. ALI

Maximum homology (100%) of isolated
LSD strain nucleotide sequence was
found with  MK342935_LSD-CPD/
Menofiyal/18 and MN792930_LSD/
AHRI/_Wadi_Elgdid/18, (Figures 4 and
5). Field isolated LSD virus (Aziz_LSD)
has only one nucleotide that differs from
the Ismalia strain and two nucleotides
from the Kenyan sheep pox strain, while
it differs from the Held goat pox virus
strain by eight nucleotides, where six are
present in the HGP and two in the field
LSD isolate. The field LSD isolate has
only one amino acid (L) not present in the
other strains, except Menofiyal/18 and
Alwadi-elgidid/18 which showed 100%
overlap with the field isolate. This may
be related to the virulency or location as
shown in Fig. 6. This result agreed with
Chibssa et al. (2018) who recorded that
the field isolates of SPPV could not be
clearly differentiated from LSDVS and
GTPVS; and also with Mansour (2017),
who found that the field LSDV that
caused disease in Iraq was highly related
with other Capriopoxviruses and had high
nucleotide sequence identity and a close
genetic relationship in phylogenetic
analysis tree (Fulzele et al., 2006; Stram et
al., 2008).

These results suggest that all
Capripoxviruses are genetically related and
originated from a single ancestral lineage
(Tulman et al.,, 2001; El-Bagoury et al.,
2009) and that the neutralizing antibodies
to LSDV develop in cattle vaccinated with
any Capripoxvirus vaccine (Capstick and
Coackley, 1961). This also corroborates
Christine et al. (2014), who studied the
acquired humoral and cellular acquired
immunity and the results proved that the
LSD vaccine vaccinated group acquired a
slightly more prominent immunity than
RSP vaccine vaccinated group, concluding
that both the Romanian SP and Ismailia
LS vaccines can protect cattle against
lumpy skin disease. Christine et al. (2017)
showed that the LSD and dual vaccine
(Romanian sheep pox and Held goat pox

vaccine) was more immunogenic than the
RSP and HGP vaccines alone.

More effective vaccines and diagnostic
reagents is important in controlling
disease, so the molecular characterization
of viruses is important in understanding
the mechanisms of viral pathogenesis
and epidemiology.

Conclusions

The lumpy skin disease virus strain
from locally infected cattle in Giza,
Egypt (2018) was isolated on ECE and
MDBK. It was identified by PCR then
confirmed by gene and amino acids
sequences. The recent LSD virus isolate
showed maximum homology with other
isolates from other areas in Egypt, and
showed high homology with the tested
capripox virus vaccinal strains (98.2—
99.8%). The routine LSD wvaccination
programme of LSD should be retained
in Egypt, and further recommendations
include frequent eradication of the insect
population and application of genetic
studies on the genomes of LSD virus
strain and the capripox virus vaccinal
strains to determine the most related and
homologous vaccinal strains, due to the
large genome of the LSD (150,000 base
pairs).

Acknowledgment

We would like to thank staff members of central
laboratory of evaluation of veterinary biologics for their
supporting and cooperation to complete this research
work.

References

1. ABD EL FATAH, E. B, M. F. EL-MEKKAWI,
I. M. BASTWEEY and E. M. FAWZI (2018):
Identification and phylogentic analysis of sheep pox
during an outbreak of sheep in Sharkia Governorate
Egypt. Genet. Mol. Res. 17 (2): gmr 16039901.

2. ABUTARBUSH, S. M, M. M. ABABNEH,
I. G. AL ZOUBI, O. M. AL SHEYAB, M. G.
AL ZOUBI, M. O. ALEKISH and R. J. AL
GHARABAT (2015): Lumpy skin disease in Jordan:
Disease emergence, clinical signs, complications

VETERINARSKA STANICA 53 (1), 91-104, 2022.



Molecular differentiation between field lumpy skin disease isolate and Capripoxvirus vaccinal strains in Egypt 2018
Molekularna diferencijacija izolata bolesti kvrgave koze na terenu i cjepnih sojeva virusa Capripox u Egiptu 2018.

10.

11.

12.

13.

and preliminary-associated economic losses.
Transbound. Emerg. Dis. 62, 549-554.
ABUTARBUSH, S. M, W. M. HANANEH,
W. RAMADAN, O. M. AL SHEYAB, A. R.
ALNAJJAR and I. G. AL ZOUBI (2016): Adverse
reactions to field vaccination against lumpy skin
disease in Jordan. Transbound. Emerg. Dis. 63, 213-219.
ALEXANDER, S, B. OLGA, K. SVETLANA,
Z. VALERIY, P. YANA, P. PAVEL and K
ALEKSANDR (2019): A real-time PCR screening
assay for the universal detection of lumpy skin
disease virus DNA. BMC Res Notes 12, 371. https://doi.
org/ 10.1186/ s13104-019-4412-z © The Author(s) 2019.
ALTSCHUL,S.F., W.GISH, W.MILLER, E. W.
MYERS and D. J. LIPMANL (1990): Basic Local
Alignment Search Tool. J. Mol. Biol. 215, 403-410.
BABIUK, S, T.R. BOWDEN, G. PARKYN, B.
DALMAN, L. MANNING, J. NEUFELD, C.
EMBURY-HYATT, J. COPPS and D. B.BOYLE
(2008): Quantification of Lumpy skin disease
virus following experimental infection in cattle.
Transbound. Emerg. Dis. 55, 299-307.
BEDEKOVIC, T, I. SIMIC, N. KRESIC and 1.
LOJKIC (2018): Detection of lumpy skin disease
virus in skin lesions, blood, nasal swabs and milk
following preventive vaccination. Transbound.
Emerg. Dis. 65, 491-496.

BHANUPRAKASH, V. B. K. INDRANI,
M. HOSAMANI and R. K. SINGH (2006):
The current status of sheep pox disease. Comp.
Immunol. Microbiol. Infect. Dis. 29, 27-60.

BULL, J.,, M. SMITHSON and S. NUISMER
(2018): Transmissible Viral Vaccines. Trends
Microbiol. 26, 6-15.
BULLERR.M,B.M.ARIF,D.N.BLACK, K.R.
DUMBELL,].J.ESPOSITO, E.].LEFKOWITZ,
G. MCFADDEN, B. MOSS, A. A. MERCER,
R. W. MOYER, M. A. SKINNER and D. N.
TRIPATHY (2005): Poxviridae. In: Fauquet, C.
M., M. A. Mayo, ]J. Maniloff, U. Desselberger and
L. A. Ball (eds.), Virus Taxonomy:Clasification and
Nomenclature of viruses. Eighth Report of the
International Committee on Taxonomy of Viruses,
(117-133). Elsevier Academic Press, San Diego.
CALISTRI, P., K. DECLERCQ, S. GUBBINS,
E. KLEMENT, A. STEGEMAN, ].
ABRAHANTES,S.ANTONIOU, A.BROGLIA
and A. GOGIN (2019): Lumpy skin disease. III. Data
collection and analysis. EFSA J. 17, 5638.
CAPSTICK, P. B. and W. COACKLEY (1961):
Protection of cattle against lumpy skin disease.
I. Trials with a vaccine against Neethling type
infection. Res. in Vet. Sci., 2, 362-368.

CHIBSSA, T. R., R. GRABHERR, A.
LOITSCH, T. BHARANI, K. SETTYPALLI,
E. TUPPURAINEN, N. NWANKPA, K.
TOUNKARA, H. MADANI, A. OMANI, M.
DIOP, G. CATTOLI, A. DIALLO and C. E.
LAMIEN (2018): A gel-based PCR method to
differentiate sheeppox virus field isolates from
vaccine strains. Virol. J. 15, 59.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

CHIHOTA, C. M, L. F. RENNIE, R. P.
KITCHING and P. S. MELLOR (2003):
Attempted mechanical transmission of lumpy skin
disease virus by biting insects. Med. Vet. Entomol.
17, 294-300.

CHRISTINE, A. M., E. N. OLFAT and A. M.
NAMAA (2017): Study on the capability of a dual
capripox vaccine in protection of cattle against LSD
infection. J. Vet. Med. Res. 24, 61-70.

CHRISTINE A. M., M. M. IBRAHIM, A.
MANAL, M. S. SOAD and A. MICHAEL
(2014): Comparative study on the efficiency of some
Capripox vaccines in protection of cattle against
Lumpy skin disease. SCVMJ 19, 177-192.
COETZER, J. A. W. (2004): Lumpy skin disease.
In: Infectious Diseases of Livestock, Second Edition
Coetzer,J.A.W.and R. C. Justin, eds. Oxford University
Press, Cape Town, South Africa (1268-1276).
DAOUD, A. M., A. MICHAEL, M. S. SOAD,
S.S. SAMIR and E.A. ABOUL-SOUD (1998):
Production of lumpy skin vaccine in Egypt. 4" Vet.
Med. Zag. Congress, 117-124.

DAVIES F. G. (1991): Lumpy Skin Disease, a
Capripox Virus Infection of Cattle in Africa. FAO,
Rome, Italy. 68, 37-42.

DAVIES, F. G. (1981): Lumpy skin disease. In
Virus diseases of food animals. E. P. J. Gibbs, ed.
New York: Academic Press. (751-764).

DIESEL, A. M. (1949): The Epizootiology of
Lumpy Skin Disease in South Africa. In Proceedings
of the 14™ International Veterinary Congress,
London, U.K. (492-500).

EL-BAGOURY, G.F,, E. M. EL-NAHAS, A.S.
EL-HABBAA and E. T. ABDEL-NOUR (2009):
Isolation and Molecular Characterization of Lumpy
Skin Disease Virus from Kalubia Governorate.
Benha Vet. Med. J. 20, 109-119.

EL-KHABAZ KHALED A. S. (2014): Rapid
Laboratory Diagnosis of Lumpy Skin Disease by
using PCR Technique. Assiut Vet. Med. J. 60, 143.
EL-NAHAS E., A. EL-HABBAA, G. EL-
BAGOURY and M. EERADWAN (2011): Isolation
and Identification of Lumpy Skin Disease Virus
from Naturally Infected Buffaloes at Kaluobia,
Egypt. Glob. Vet. 7, 234-237.

FAHMY, H. A. (2000): Studies on intradermal
allergic skin test of lumpy skin disease virus in
cattle; Ph. D. Thesis (Virology). Fac. Vet. Med.,
Cairo University.

FULZELE, S, R. K. SINGH, M. HOSAMANTI,
B. MONDAL and M. P. YADAV (2006):
Evaluation of duplex PCR and PCR-RFLP for
diagnosis of sheep pox and goat pox. Int. Jour.
Trop. Med. 1, 66-70.

GAMIL, S. G, A. H. MAHMOUD, M. A.
ABEER,K.A.ABD EL-RAZIK, H.K. MANAL
and A. A. HALA (2019): Detection of lumpy skin
disease virus in cattle using real-time polymerase
chain reaction and serological diagnostic assays in
different governorates in Egypt in 2017. Vet. World
12, 1093-1100.

VETERINARSKA STANICA 53 (1), 91-104, 2022.



CHRISTINE A. MIKHAEL and ABDELHAKIM M. M. ALI

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

GERSHON, P. D. and D. N. A. BLACK (1988):
Comparison of the genomes of capripoxvirus
isolates of sheep, goats, and cattle. Virology 164,
341-349.

GERSHON, P. D, R. P. KITCHING, J. M.
HAMMOND and D. N. BLACK (1989): Poxvirus
genetic recombination during natural virus
transmission. J. Gen. Virol. 70, 485-489. https://doi.
org/10.1099/0022- 1317-70-2-485 PMID: 2543750
HALA,A.S,A.A.EBTSAM, H.M.ALI, O. M.
KHATTAB and A. M. SAAD (2021): Molecular
characterization of lumpy skin disease virus in
cattle (2017). Egypt. J. Anim. Health 1, 45-53.
HAMODA, F. K, E. A. ABOUL-SOUD, M. S.
MAGDA,M.A.SHAHEIN, A. MICHAEL and
A.M.DAOUD (2002): Field and laboratory studies
on lumpy skin disease. J. Egypt Vet. Med. Ass. 625,
183-199.

HODHOD, A, E. ELGENDY, I. A. MERVAT
and S. I. MADIHA (2020): Isolation and molecular
characterization of lumpy skin disease virus in Egypt
during 2017-2018. Eur. J. Pharma Med. Res. 7, 96-103.
HOUSE, J. A, T. M. WILSON, S. EL
NAKASHLY, I. A. KARIM, I. EL ISMAIL, N.
DANAF, A. M. MOUSSA and N. N. AYOUB
(1990): The isolation of lumpy skin disease virus
and bovine herpesvirus-4 from cattle in Egypt. J.
Vet. Diagn. Invest. 2, 111-115.

HUGHES, A. L. and R. FRIEDMAN (2005):
Poxvirus genome evolution by gene gain and loss.
Mol Phylogenet. Evol. 35, 186-195.

IBRAHIM, M. 1. (1999): Preliminary studies on
inactivated lumpy skin disease virus vaccine. Ph. D.
Thesis (Virology), Fac. Vet. Med., Cairo University.
IRONS, P. C, E. S. M. TUPPURAINEN and
E. H. VENTER (2005): Excretion of lumpy skin
disease virus in bull semen. Theriogenology 63,
1290-1297.

JOSHI, R. K., S. SHAKYA and S. L. ALI (1996):
Occurrence of Contagious pustular dermatitis among
goats in Madhya Pradesh. Indian Vet. J. 73, 4-6.
KHALEFA, A. M., H. N. HASSAN and
J. ASAAD (2015): Molecular and Clinical
investigation of lumpy skin disease in cattle in AL.
Qadissiyia province. Kufa J. Vet. Med. Sci. 6, 8-14.
KHAMEIS, A. S, F. A. LAMYA, A. H.
MANSOUR, A. A. HEBA and A. A. SAAD
(2018): Molecular detection and phylogenetic
analysis of sheep pox virus in El Menofiya
Governorate. J. Virol. Sci. 3, 49- 57.

KITCHING, R.P. (2003): Vaccines for lumpy skin
disease, sheep pox and goat pox. Dev Biol (Basel).
114, 161-167.

KITCHING, R. P. and ]. M. HAMMOND (1992):
Poxvirus, infection and immunity. In: Roitt, I. M.,
Delves, P., editors. Encyclopedia of Immunology.
3 ed. Academic Press, London. 3,1261-1264.
KITCHING, R. P. and W. P. TAYLOR (1985):
Clinical and antigenic relationship between isolates
of sheep and goat pox viruses. Trop. Anim. Health
Prod. 17, 64-79.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

55.

56.

57.

LEE SW. P.F. MARKHAM, MJ. COPPO,
AR. LEGIONE, JF. MARKHAM, AH.
NOORMOHAMMADI, et al. (2012): Attenuated
vaccines can recombine to form virulent field
viruses. Science 337 (6091), 188.

MANSOUR, A. M. (2017): Phylogentic analysis
study of Lumpy skin disease virus based envelope
protein P32 gene in Al-Qadisiyah provice, Iraq.
QJVMS 16, 106-111.

MCLYSAGHT, A. P. F. BALDI and B. S.
GAUT (2003): Extensive gene gain associated with
adaptive evolution of poxviruses. Proc. Natl. Acad.
Sci. USA 100, 15655-15660.

MICHAEL, A, M. S. SOAD, M. SABER, A. A.
FAYED, N. A. HOSEIN and A. A. MOUSSA
(1994): Vaccination of cattle against lumpy skin
disease with the tissue culture sheep pox vaccine.
6" SC. Con., 20-22 Nov., 1994. Fac. Vet. Med.,
Assuit, Egypt, (536-541).
OGUZOGLU,T.C,F.ALKAN,A.OZKUL, V.S.
ATALAY, A.B. GUNGOR and I. BURGU (2006):
A Sheep pox Virus Outbreak in Central Turkey in
2003: Isolation and Identification of Capripoxvirus
Opvis. Vet. Res. Commun. 30, 965-971.

OIE (2019): Manual of Diagnostic Tests and Vaccines
for Terrestrial Animals, Office International des
Epizooties. World Organization for Animal Health,
Paris, France. CHAPTER 11.9. infection with lumpy
skin disease virus Article 11.9.1., 2019.

OLFAT, E. N. (2000): Study on goat pox virus
vaccine, Ph.D. thesis (Virology), Faculty of Vet.
Med., Cairo University, Egypt.

PROZESKY, L. and B. J. H. BARNARD (1982):
A study of the pathology of lumpy skin disease in
cattle. Onderstepoort. J. Vet. Res., 49, 167-175.
RIZKALLAH, S. S. (1994): Further studies on
sheep pox disease in Egypt. Ph.D. thesis, Vet. Med.
College, Cairo University, Egypt.

SALIB F. A.and A. H. OSMAN (2011): Incidence
of lumpy skin disease among Egyptian cattle in
Giza Governorate, Egypt. Vet. World. 4, 162-167.
SAMBROOK, J., E. F. FRITSCH and T.
MANIATIS (1989): Molecular cloning: A
Laboratory Manual. 2™ ed. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y.USA.
HARAWI,SS.A.andLH.A.ABD EL-RAHIM (2011):
The utility of polymerase chain reaction for diagnosis
of lumpy skin disease in cattle and water buffaloes in
Egypt. Rev. Sci. Tech. Off. Int. Epiz. 30, 821-830.
SOHAIR, R. F. and K. GAAFAR (2016):
Establishing the first institutional animal care and
use committee in Egypt. Philos. Ethics. Humanit.
Med. 11, 2.

SPRYGIN, A, E. ARTYUCHOVA, Y.
BABIN, P. PRUTNIKOYV, E. KOSTROVA, O.
BYADOVSKAYA and A. KONONOV (2018a):
Epidemiological characterization of lumpy skin
disease outbreaks in Russia in 2016. Transbound
Emerg. Dis., 65, 1514-1521.

SPRYGIN, A, Y. BABIN, Y. PESTOVA,
S. KONONOVA, D. WALLACE, A. VAN

VETERINARSKA STANICA 53 (1), 91-104, 2022.



Molecular differentiation between field lumpy skin disease isolate and Capripoxvirus vaccinal strains in Egypt 2018
Molekularna diferencijacija izolata bolesti kvrgave koze na terenu i cjepnih sojeva virusa Capripox u Egiptu 2018.

SCHALKWYK, O.BYADOVSKAYA, V.DIEV,
D. LOZOVOY and A. KONONOV (2018b):
Analysis and insights into recombination signals
in lumpy skin disease virus recovered in the field.
PLoS ONE., 13, 0207480.

58. SPRYGIN, A, Y. PESTOVA, 0.
BJADOVSKAYA, P. PRUTNIKOV, N.
ZINYAKOV, S. KONONOVA, R. OLGA, D.
LOZOVOY, I. CHVALA and A. KONONOV
(2020): Evidence of recombination of vaccine strains
of lumpy skin disease virus with field strains,
causing disease. PLoS ONE. 15(5), e0232584.

59. STRAM,Y.,L.KUZNETZOVA, O.FRIEDGUT,
B.GELMAN,H.YADIN and GM.RUBINSTEIN
(2008): The use of lumpy skin disease virus genome
termini for detection and phylogenetic analysis. J.
Virol. Methods 151, 225-229.

60. TAGELDIN, M. H, D. B. WALLACE, G. H.
GERDES, J. F. PUTTERILL, R. GREYLING,
M. PHOSIWA, R. M. AL BUSAIDY and S. AL
ISMAAIL (2014): Lumpy skin disease of cattle: an
emerging problem in the Sultanate of Oman. Trop.
Anim. Health Prod. 46, 241-246.

61. TAMAM, S. M. (2006): Isolation of Lumpy
skin disease virus form naturally infected cattle
previously vaccinated with live attenuated sheep
poxvirus vaccine Bs. Vet. Med.. . 16, 27-31.

62. TAMURA, K., G. STECHER, D. PETERSON,
A. FILIPSKI and S. KUMAR (2013): MEGAG6:
molecular evolutionary genetics analysis version
6.0. Mol. Biol. Evol. 30, 2725-2729.

63. TASIOUDI, K. E, S. E. ANTONIOU,
P. ILIADOU, A. SACHPATZIDIS, E.
PLEVRAKI, EI. AGIANNIOTAKI, C.
FOUKI, O. MANGANA-VOUGIOUKA,
E. CHONDROKOUKI and C. DILE (2016):
Emergence of lumpy skin disease in Greece, 2015.
Transbound Emerg. Dis. 63, 260-265.

64. THOMPSON, J. D, D. G. HIGGINS and T.
J. GIBSON (1994): CLUSTAL W: improving

the  sensitivity — of  progressive  multiple
sequence alignment through sequence weighting,
position-specific gap penalties and weight matrix
choice. Nucleic Acids Res. 22, 4673-4680.

65. TULMAN,E.R,C.L.AFONSO,Z.LU,L.ZSAK,
G.F.KUTISH and D. L. ROCK (2001): Genome of
lumpy skin disease virus. J Virol., 75, 7122-7130.

66. TUPPURAINEN, E. S, E. H. VENTER and J.
A.COETZER (2005): The detection of lumpy skin
disease virus in samples of experimentally infected
cattle using different diagnostic techniques.
Onderstepoort J. Vet. Res. 72, 153-164.

67. TUPPURAINEN, E. S, E. H. VENTER, J. L.
SHISLER, G. GARI, G. A. MEKONNEN and
N.JULEFF (2017): Capripoxvirus diseases: current
status and opportunities for control. Transboundary
and Emerging Dis., 64, 729-745.

68. TUPPURAINEN, E.S. M., S. E. ANTONIOU,
E.TSIAMADIS, M. TOPKARIDOU, T.LABUS
and Z. DEBELJAK (2018): Field observations and
experiences gained from the implementation of
control measures against lumpy skin disease in
South-East Europe between 2015 and 2017. Prev Vet
Med. 181:104600

69. WEISS, K. E. (1968): Lumpy skin disease. Virol.
Monogr. 3, 111-131.

70. YOUSIF, A. A, A. A. AL-NAEEM and M. A.
AL-ALI (2010): Rapid non-enzymatic extraction
method for isolating PCR-quality camel pox virus
DNA from skin. J. Virol. Meth. 169, 138- 142.

71. ZHOU, T, H.JIA, G.CHEN, X. HE, Y. FANG,
X. WANG, Q. GUAN, S. ZENG, Q. CUI and
Z. JINQ (2012): Phylogenetic analysis of Chinese
sheep pox and goat pox virus isolates. Virol. J., 9, 25.

72. ZHU, X. L, F. YANG, H. X. LI, Y. X. DOU,
X.L.MENG, H. LI, X. N. LUO and X. P. CAI
(2013): Identification and phylogenetic analysis of
a sheep pox virus isolated from the Ningxia Hui
Autonomous Region of China. Gen. Mol. Res. 12,
1670-1678.

Molekularna diferencijacija izolata bolesti kvrgave koze na

terenu i cjepnih sojeva virusa Capripox u Egiptu 2018.

Christine A. MIKHAEL, PhD, Senior Researcher, Agriculture Research Center (ARC); Central
Laboratory for Evaluation of Veterinary Biologics (CLEVB).El-Seka-Baida Street, Abbasia, Cairo,
Egypt; Abdelhakim M. M. ALI, Chairman, General Organization of Veterinary Services, Cairo,

Egypt

Virus bolesti kvrgave koze pripada
rodu Capripox virusa porodice Poxviridae,
koji pogada stoku i uzrokuje bolest sa
znacajnim ekonomskim gubitcima, a koja
se kontrolira cijepljenjem Zzivim oslabljenim
capripox cjepivima. Cilj studije bio je izolirati
i identificirati soj virusa BKK na terenu
tijekom 2018. godine. Prikupljene kvrge

na kozi u stoke klinicki inficirane boles¢u
kvrgave koze (BKK) rabljene su za izoliranje
virusa na korioalantoi¢noj membrani (CAM)
embrioniranog kokosjeg jaja (ECE) bez
specifi¢cnog patogena (SPF) i stanicnoj kulturi
bubrega goveda Madin Darby Bovine Kidney
(MDBK  stani¢na linija). Lancane reakcije
polimerazom (PCR) usmjerene na ORF103

VETERINARSKA STANICA 53 (1), 91-104, 2022.



CHRISTINE A. MIKHAEL and ABDELHAKIM M. M. ALI

gen virusa Capripox (CaPV) primijenjene su
na izolirani BKK virus i tri cjepna soja virusa
Capripox (kenijski virus ovcjih boginja, Held
virus kozjih boginja i Ismailia virus bolesti
kvrgave koze). PCR amplikoni cetiriju
sojeva CaPV (jednog izoliranog i tri cjepna
soja) rabljeni su za sekvenciranje i dobivanje
pristupnog broja u banci gena te ilustriranje
filogenetskog stabla u usporedbi s drugim
referentnim virusima Capripox dobivenima iz
banke gena. BKK virus izoliran iz prikupljenih
uzoraka kvrga na kozi na embrioniranom
koko$jem jaju pokazao je jasne tipicne
pustula lezije na korioalantoi¢noj membrani,
a na staninim kulturama (MDBK stani¢na
linija) pokazao je karakteristican citopatski
ucinak. Pozitivni uzorci izoliranog soja BKK
identificirani su PCR-om za CaPV ORF103 gen
koji je dao ocekivane velicine amplikona od
570 bp te potvrdeni sekvenciranjem gena uz
analizu putem BLAST-a i su dostavljeni banci
gena pod pristupnim brojem MW 546997 _
LSD_Aziz_LSD. Dizajnirano je filogenetsko
stablo i otkriveno je da je soj izolata virusa
BKK na terenu imao postotke razli¢itog
identiteta koji su se kretali od 98,2-99,8 % s

testiranim cjepnim sojevima virusa Capripox
u Egiptu. Sekvenca aminokiselina pokazala
je samo jednu posebnu aminokiselinu koja
je pronadena u soju izolata s terena, ali
ne u ostalim testiranim cjepnim sojevima.
Maksimalna podudarnost (100%) nukleotidne
sekvence izoliranog BKK soja bila je s dva
soja zabiljezena u banci gena (MKB342935_
LSD-CPD/Menofiyal/18) i (MN792930_LSD/
AHRI/_Wadi Elgdid/18). Zakljuceno je da je
izolirani soj virusa BKK imao velike postotke
identiteta (98,2-99,8 %) s testiranim cjepnim
sojevima virusa Capripox u Egiptu. Da bi se
postigao najpovezaniji i homologni cjepni soj,
jer je genom BKK virusa velik preporucujemo
nastavak programa rutinskog cijepljenja za
BKK u Egiptu, cesto uniStavanje populacije
insekata i provedbu dodatnih genetskih
studija na genomima soja BKK virusa i cjepnih
sojeva virusa Capripox da bi se postigao
najpovezaniji i homologni cjepni soj, jer je
genom BKK virusa golem.

Kljuéne rijeci: molekularna diferencijacija,
filogenetska analiza, bolest kvrgave koZe, virus
Capripox, orfl103 gen

VETERINARSKA STANICA 53 (1), 91-104, 2022.



