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Abstract:

BACKGROUND: Canine Distemper (CD) isaletha systemic
disease affecting a wide variety of terrestrial carnivores.
OBJECTIVES: This study was performed to survey epidemio-
logical and molecular characteristics of the canine distemper virus
(CDV) strains circulating in Iran. METHODS: In this study, 19
CDV-suspected unvaccinated dogs from Northeast and center of
Iran were analyzed for presence of CDV nucleoprotein (NP) gene
using Nested-PCR during 2008- 2011. Different biol ogical samples
of 14 dogs were positive. RESULTS: The phylogenetic analysis
based on partial NP gene sequences indicated the presence of two
major clustersthat areclearly different fromvaccinestrainsinIran.
Onecluster belongsto the European group and the other oneto the
Arctic group. CONCLUTIONS: Due to a lack of phylogenetic
analysis on CDV in countries bordering Iran, except Turkey, the
ancestor of Iranian sequences specially Iranian Arctic sequences
could not be definitely identified. This study is the first report on

phylogenetic analysisof CDV from domestic dogsin Iran.

Introduction

Canine distemper virus (CDV) belongs to the
genus Morbhillivirus of the Paramixoviridae family.
CDV isavery contagiouspathogenthat causescanine
distemper (CD) diseasewith high fatality ratesinthe
Canidaefamilly. Also, severa studies have already
reported on the CD infection of other terrestrial and
aquaticcarnivores(Appel etal., 1995; Guiserix etal.,
2007).

CDV genome is composed of negative single-
stranded RNA about 15690 nucleotides in length
encoding six structural proteins (Nucleocapsid
protein (NP), a single envelope-associated Matrix
protein (M), the Phosphoprotein (P), and the Large
protein (L), the Hemagglutinin protein (H) and the
Fusion protein (F)) (Murphy et al., 1999).
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The CDV NP geneisan important part of CDV,
consisting of the conserved region, middle part,
variable part, and N- and C-terminal (Yoshidaetdl.,
1998).

Despitethefact that NP geneisaconservedregion
of theCDV genome, variationsof theNP geneamong
CDV isolates have been shown (Parks et al., 1992).
However, progressesin molecular studiesreveal the
usefulness of NP gene-based anaysis for CDV
detection and for molecular epidemiology studies
(Jozwik et al., 2005; Keawcharoen et al., 2005;
Scagliarini etal., 2003; Shinetal., 2004).

Although vaccination against CDV with
attenuated virus is done to protect the majority of
animals, there have been some evidences of CDV
infection in vaccinated dogsworldwide (Blixenkrone-
Molleretal., 1993; Iwatsuki et a ., 1998).

According to these findings, it can be concluded
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that theremay beantigenicdifferencesbetween some
wild CDV andvaccinestrain (Harder et al., 1997).

Categorization of the genetic diversity of CDV
canlead ustoabetter understanding of itsappearance
and epidemiology, and also facilitates devel opment
of more effective vaccine to prevent CDV spread in
theworld.

CDV infections are very common disease of
domesticdogsinIran; however, to date, nomolecul ar
studieshave beendoneon CDV.

The present study aims to analyze the molecular
phylogenetic of Iranian CDV genome based on
partial nucleotide sequences of the NP gene for the
firsttimeinlran.

M aterialsand M ethods

Clinical specimen: Samples taken from 19
unvaccinated rural dogs (16 living and 3 died dogs)
showed representative symptoms of CD, such as
fever, purulent ocular and nasal discharge, tonsillitis,
bronchitis, and gastroenteritis. Neurological dis-
turbances have not been diagnosed in the sample
dogs.

The samples were submitted by veterinary
medical teaching hospital of university of Tehran
(Center of Iran) andlocal clinicsof Golestanprovince
(North- East of Iran) from 2008 to 2011. Clinical
findings and histories, such as age, sex, vaccination,
and breed have been recorded (datanot shown)

Various biological specimens were screened for
thisstudy: wholeblood (n=18), Ocular swab (n=19),
serum (n=18), andtissue(n=3, lung, bladder, kidney,
intestine and stomach).

Blood sampleswere poured into the EDTA tubes.
3ml of bloodwerediluted 1: 1 by phosphated buffered
saline (PBS) and were gently mixed. 1 mg of
homogenizedinternal tissuewaskeptin 1ml PBS(Ph
7.2), and Ocular discharges were wiped with
sterilized cotton sticks and then eluted with 0.5 ml
PBS(Ph7.2).2ml of theserumwerediluted 1: 1 with
PBS(Ph7.2). Thesampleswerekeptin-70°Ctill they
were used for theinvestigations.

RNA extraction & cDNA synthesis: Total RNA
wasextracted from all specimensby RNA extraction
kit (Bioneer Co, South Korea) following the
manufacturer'sintroductions. Vero cellswereinfect-
ed with Onderstepoort CDV(Ond-CDV). Vaccine
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strain and ultra-pure water (Bioneer Co, South
Korea) were used as positive and negative controls,
receptively.

The RNA was reverse-transcribed into cDNA
usingtwostepsRT-PCRkit (Vivantis,Malaysia). The
cDNA amplified was directly stored at -20°C until
utilized for PCR.

PCR and nested-PCR: Two sets of primers
specific for the CDV NP gene (with sequences
obtained from GenBank) were elaborated and
used in the study: CDV-1 (Forward) (5-
GGGTCGAAAGCTCAAGGAC -3) and CDV-2
(Reverse) (5'- CTGACACTAGCTGAGCCTCTTC
-3). This pair enabled amplification of 777-778bp
regionand the second pair of primers CDVa
(Forward) (5-CCTGCTCGCTAAAGCAGTG-3)
andCDVb(Reverse) (5-CCCTCCCATGGAGTTTTCA-
3) enabled the amplification of 520 bp region.

Primer pair CDV-1& CDV-2wereusedfor PCRas
outer primers and pair CDVa& CDVb were used for
Nested-PCR asinner primers

PCR with the use of outer primer (CDV-1 and
CDV-2 primers) was performed in reaction mixture
containing (25 ul): 1 uL (0.04 UnitUI-1) TagDNA
polymerase, 5uLcDNA, 17 uL 10X PCR master mix
(Vivantis,Cat No: RTPL12, Malaysia), 1 uL
10mMdNTR, 1 uL (10 mM) each primers.

Thereaction mixturewasincubated at 95°C for 5
min. Amplification was performedin 35 cycleswith
denaturationat 95°Cfor 1 min, annealing at 47°Cfor
1 min and elongation at 72°C for 1 min. The final
elongation wasalso accomplished at 72°Cfor 5min.

Additionally, Nested-PCR was carried out with
the use of internal set of primers(CDVa, CDVb) and
1 uL of the first PCR product as template. Nested-
PCR thermocycler program was equal to the first
round. Thepositive and negative CDV controlswere
includedineachrun of both detections(NP gene) and
genotyping. Products were investigated under
ultraviolet (UV) light after electrophoresis on a 1%
ethidium bromide agarose gel with 100 bp ladder
(Fermentas, Canada) asaDNA size marker.

Four positive Nested-PCR results were purified
using the Gel Purification kit (Bioneer, Cat No: K-
3034, Korea). Purified DNA products were
sequenced bi-directly using inner amplification
primers in ABI 313 DNA sequencing devices (Seq
Lab Co, Germany).
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Figure 1. RT-Nested PCR results on agarose gel (1%) electrophoresis of different samples by outer and inner primer of NP gene: Lanesl:
molecular marker (100-bp ladder); lanes2: CDV Onderstepoort strain; lane 3: Suspected sample; lanes4: Ultrapurewater. Numbersonthe

left aremolecular sizes(in basepairs).

Phylogenic analysis. The partia nuclectide
sequences of the CDV NP gene were compared with
submitted sequencesin GenBank. Initially, the CDV
sequences were checked over by the MEGA 4.0
software. The alignmentswere subsequently used as
an input for phylogenetic analysisusing MEGA.4.0
software. The phylogenetic tree was designed by the
neighbor-joining technique and Distances values
with a 1000 bootstrap replicates with MEGA 4.0
software (Thompson et al., 1994).

Gene bank submission: Four CDV strains
identified in this study have been presented to
GenBank and areavailableinthe GenBank database
under accession numbers: IN941240-43.

Results
Nested-PCR: 14 samplesout of 19 CDV expect-

ed dogs from Northeast and center of Iran were
positivefor canine distemper virus based on Nested-
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PCR assay (Figurel).

Sequence and phylogenetic analysis: Figure 2
displays the Iranian NP gene sequences in the
distance Neighbor-Joining tree among CDV strains
obtained from Gene Bank database. Iranian NP gene
sequences from dogs with the numbers CDV N41,
CDV N43, CDV N45, and CDV N44 demonstrated
%93.46 to %98.46 homology to each other. In
phylogenetic analysis, four identified Iranian
sequences were divided into two known clusters:
cluster A, dogs with the numbers CDV N41, CDV
N43, CDV N45 and cluster B, the dog number CDV
N44. Cluster A isclosely related to the Arctic group,
and cluster B isrelated to the European group. The
highest genetic connection from %94.42 to %97.88
for the Iranian Arctic NP gene was found with NP
gene sequences of a CDV sdtrain identified in a
breeding fox by Zeng et a. in China (Zeng et dl.,
2000).

Thenucleotidesimilarity of Iranian NP sequences

165



A phylogenetic study on the NP gene of detected...

Inner Prime

Quter Primer

Figure 2. Phylogenetic analysis of NP gene of CDV from local
and worldwide strains. GenBank Accession numbers are
indicated in each strain.

reducesto %92.50%t0%93.27 compared withthat of
the Ond-CDV strain (datanot shown) (Gassen et .,
2000).

Discussion

Canine distemper virus (CDV) generatesalethal
systemic infection disease in dogs and wildlife
carnivores throughout the world (Greene et d.,
2006). In this study, for thefirst timein Iran, partial
sequences of the CDV NP gene (728bp and 520bp)
weresuccessfully identifiedand comparedwith other
CDV lineages.

Sequence analysis of CDV strains is generally
performed using different genetic targets, such asH,
NP, and Pgenes (Castilho et a., 2007; Mochizuki et
al., 1999; Pardo et a., 2005). Although the use of
genetic targets has produced alarge data set of CDV
sequences, it has hindered uniform comparison of
variousCDV strains.

In general, CDV can be clustered into 6 major
genetic lineages designated as America-1(including
several vaccine strains), America-2, Asia-1, Asia-2,
Europe and Arctic, according to their geographical
distributions(Haaset a., 1997).

The nucleocapsid protein (NP) gene producing
themainstructural viral proteinisthemost conserved
geneand seemstobeasuitabl etarget for thedetection
of all CDV strains(Calderonetal.,2007; Harder etal .,
1997; Kimetal., 2001).

A phylogenetic distance analysis based on
Neighbor-Joining method revealed that the four
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Iranian NP gene sequences created two clusters. dog
number CDV N44 (IN941243) fromthecenter of Iran
(Tehran province) bel ongsto European genotypeand
the dogs numbered CDV N41 (JN941240), CDV N
43 (IN941241), and CDV N45 (IN941242) arefrom
North-East (Golestan province) belonging to the
Arctic genotype.

A Similar finding was achieved about nucleotide
sequence analysis of nucleoprotein genein Thailand
(Keawcharoen et al., 2005). Arctic CDV's had been
identified since the 1980s and then spread in many
countriesglobally (Martellaet al., 2006).

In the present study, the Iranian Arctic NP
sequences, identified from Golestan province,
showed the highest affinity to EU489475 strain
isolated from a breeding- fox in China which
belonged to arctic genotype (Zeng et al ., 2008).

So far, no molecular analysis has been conducted
on CDV in the countries neighboring Iran, except
Turkey. Turkish CDV lineages are related to
European sequences; therefore, the Turkish-Europe
sequences can function as one of the origins of the
European sequencein Iran (Ozkul et al., 2004).

Thelranian European sequencewas most closely
related to AY 386316 which has been assigned to the
European cluster by Vonet a. (Vonetal., 1999).

The four CDV sequences identified in Iran
showed homologies of% 93.46 to %98.46 to each
other. Keawcharoen et a. aso found %90.75 to
%97.61 similarity among NP gene sequences of
canine distemper virus isolated in Thailand
(Keawcharoen et al ., 2005).

Besides, similar to some previous studies, NP
genes sequenced in this study were genetically
distant from the known vaccine strains (Castilho et
al., 2007; Tanetal., 2011).

Due to a lack of information about molecular
features of CDV in countries neighboring Iran, the
ancestor of the Arctic sequencesin Iran could not be
identified.

This study merely analyzed CDV genome in
central and northeastern partsof Iran; however, more
surveysareneeded beforedrawing any conclusionin
acountry aswideas|ran, whichisreservoir of many
susceptible speciesof carnivoresto CDV.

Werecommend moremolecular and phylogenetic
analysesinother geographicareasandal somolecul ar
studieson compl ete sequencesof CDV genessuchas

1JVM (2014), 8(3): 163-168
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