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STUDY OF GENETIC GOGNATION OF VACCINE
AND EPIZOOTIC VIRUS STRAIN OF CANINE DISTEMPER

The article presents studying results of genetic relationship between epizootic strains
of canine distemper (CDV), which are circulating in the territory of Ukraine and
vaccines: Onderstepoort (Duramune Max 5 SvK/4L) and Snyder Hill (Vanguard
plus 5/L). According to the electrophoresis results of RNA amplification products of
virus strains found a high degree of affinity between vaccine and epizootic strains.
As a result of phylogenetic analysis of identified sequences fragments of gene NP
revealed that isolates showed higher homology to strain Snyder Hill, which made the

vaccine Vanguard plus 5/L.
istemper is a very common
disease of carnivores in Ukraine

D which causes significant econo-
mic losses and has negative moral and
psychological consequences for the per-
son who loses their pet. One of the main
measures to prevent this disease is timely
vaccination of animals.

A number of live vaccines against
canine distemper are registered in Ukraine,
including produced in the United States:
Vanguard plus 5/L and 5 CvK Duramune
Max/4L. CDV has a typical homogeneous
immunological feature, that's why different
isolates and versions of adapted strains
cannot be differentiated by serological
methods. In the late of 20th century in the
United States, Europe and Africa were
identified CDV isolates from different
animal species that are significantly
different from the vaccine strains of the
virus [1, 3].

The aim of the work - to study the
genetic relationship of CDV epidemio-
logical isolates allocated in Ukraine and
CDV vaccine strains, which are comprised
most commonly used vaccines in Ukraine.

MATERIALS AND METHODS

In studies was used emphasis CDV
isolates from different regions of Ukraine
during 2013-2014: Ne19 - Lviv, Ne26 -
Kharkiv, Ne51 - Kyiv and 2 vaccines - DR
(Duramune Max 5 CvK/4L, USA) con-

taining attenuated strain Onderstepoort
and Vg (Vanguard plus 5/L, USA) con-
taining attenuated strain Snyder Hill.

RNA isolation from a sample of isolates
and vaccine and providing the reaction of
reverse transcription was performed using
a set of «Rybozol-A» and «<REVERTA-L»
(AmplySens, Russia) according to the manu-
facturer’s recommendations. For the poly-
merase chain reaction (PCR) was used set
of «AmplySens 200-1» (AmplySens, Russia).
Analysis of amplification products was per-
formed by electrophoresis in 1,5% agarose
gel (Sigma, USA) using markers «Gene-
Ruller 100 bp DNA Ladder Plus» (Thermo-
Scientific, USA) and recorded using gel
documentation system «Gel Doc XR Plus»
(BioRad Laboratories, USA).

For amplification and sequencing of the
nucleoprotein gene (NP) fragment have
been used oligonucleotide primers CDV-F3
5-TTCTGAGGCAGATGAGTTCTTC-3’
and CDV-R 5-CTTGGATGCTATTTCT-
GACACT-3’ [2], from the collection of
State Scientific Control Institute of Bio-
technology and Strains of microorganisms.
Cleaning amplified DNA samples perfor-
med by set «<GFX PCR DNA and Gel Band
Purification Kit» (MoBio, USA).

Sequencing of purified amplified frag-
ments was performed on the Applied
Biosystems 3730 x1 DNA Analyzer using
Big Dye terminators, version 3.1 (Applied
Biosystems, USA). Using the software

package «Vector NTI» v.11.0.1 (Invitro-
gen) chromatogram has been analyzed and
obtained sequences by module Contig-
Express, and alignment and comparative
analysis by module AlighX Blocks.

As a reference gene sequence using
nucleoprotein registered in GenBank
(http://www.ncbi.nlm.him.gov) sequence
of isolate Onderstepoort (AF305419) [5].

RESULTS AND DISCUSSION

Among carnivores livestock compass
different variants of the canine distemper
virus that are prone to genetic variability
and may differ from the existing vacci-
nes [6]. According to the theory of quasispe-
cies [4], the population of RNA-containing
viruses does not consist of a single geno-
type, and is an ensemble of related se-
quences generated by the rapid genomic
evolution - the high rate of mutation
of viral RNA replication. Although this
rate of mutation leads to the formation
of numerous non-viable virus variants
at the same time it creates a «cloud»
potentially favorable mutations at the popu-
lation level that provides greater likelihood
of virus quasispecies evolution and adap-
tation to new environmental conditions,
including the acquisition of resistance to
vaccines during infection.

Thus, given that the successful colo-
nization of any ecosystem is due to the
interaction of different variants of the
virus that are occupying some regions
of population distribution of the sequence
(genome), to analyze the epizootic options
of CDV, we have selected isolates from
different regions of Ukraine. These iso-
lates were identified in the 2013-2014
years due to research of developming a
diagnostic test system «CDV-test» (re-
gistration certificate NeBB-00688-06-14
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Fig. 1. Schematic representation of the CDVgenome and primers positions
for sequencing (CDV-F3 / CDV-R) on nucleoprotein gene sequence of strain Onderstepoort

from 07.11.2014). To improve the accuracy
of the results for determing the affinity of
Ukrainian epidemiological vaccines isola-
tes, also were sequenced with primers
CDVEF3/CDVR4 (Fig. 1) 2 vaccines are
similar of fragments - DR (Onderstepoort
strain) and Vg (strain Snyder Hill), regis-
tered and used in Ukraine.

For nucleoprotein gene sequencing
of the canine distemper virus of local
isolates, were selected isolates identified
in Kyiv, Kharkiv and Lviv. The concen-
tration determined spectrophotometri-
cally gained in RT-PCR and purification of
DNA in samples was 31-34 ng/ml (Fig. 2).
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Fig. 2. Electrophoretic analysis in 1,5% agarose
gel purification amplified DNA preparations:

1 —isolate Ne 19 (Lviv), 2 —isolate N2 26
(Kharkiv), 3 — isolate Ne51 (Kyiv), 4 — Vaccine
Vg (Vanguard plus 5/L), 5 — Vaccine DR
(Duramune Max 5 SvK/4L),

M — marker of DNA fragments size

One can see by results of electropho-
retic analysis of amplification products, NP
gene fragment size in selected isolates and
vaccine strains coincide and were 829 bp.

Phylogenetic analysis of identified
sequences of NP gene fragments from
ukrainian isolates and vaccine strains
showed the presence of 99% homology
with the vaccine DR (Duramune Max 5
SvK/4L) with the sequence isolates On-
derstepoort registered in GenBank. The
difference was the replacement of one
nucleotide (C/T) at position 840 in the
sequence AF305419.1. Homology for iso-
lates was 96 % for Kiev isolates and 95 %
for Lviv and Kharkiv.

As seen in Fig. 3 isolates showed higher
homology to the virus strain of vaccine
Snyder Hill Vg (Vanguard plus 5/L).

CONCLUSIONS

1. The highest level of relationship
(99 %) with reference sequence of CDV
nucleoprotein gene, registered in Gen-
Bank (http://www.ncbi.nlm him.gov), found
in the vaccine strain, which composed
in Duramune Max 5 CvK/4L vaccine.

2. Epidemiological strains of CDB
which has been identified in various regions
of Ukraine (Kyiv, Lviv, Kharkiv) had
homology to the reference sequence of CDV
nucleoprotein gene at the level of 95-96 %.

[ AF305419 (0.0002)

isol_Kharkiv (0.0001)
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Fig. 3. Comparative phylogenetic analysis of Ukrainian CDV isolates and vaccines
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3. The highest degree of nucleoprotein
gene sequences affinity from epidemiolo-
gical isolates of CDV, which are allocated
in Ukraine marked to the vaccine strain
Snyder Hill, which composed in Vanguard
plus 5/L vaccine.
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BMBYEHHSI TEHETUYHOTO CMOPifHEHHS Bak-
LUMHHMX i eni300TUYHUX LUTaMiB Bipycy 4ymu
m’acoighux. O.A. [onosko, B.B. KauumoH,
O.H. [eps6iH

HaBefeHo peaynbtati BUBYEHHSA FEHETUHHOMO
CrMOpIOHEHHs! eni300TUYHMX LUTamiB Bipycy 4ymu
M'acoigHnx (BYM), ski LMpKymoTb Ha TEPUTOPIi
Ykpainu, 3 BakumHHMMM: Onderstepoort (Duramune
Max 5 CvK/4L) i Snyder Hill (Vanguard plus 5/L). 3a
pesynbratamu enekTpocopesy NpomyKTiB amnii-
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tikavji PHK wramis Bipycy BCTaHOBNEHWiA BUCO-
KWiA CTYNiHb CMIOPIOHEHHS! BAKLUMHHUX Ta eni3ooTuy-
HVX LTaMmiB Bipycy. B peaynbrari tinioreHeTniHoro
aHanisy neBHWX NOCNIBOBHOCTEV (hparMeHTIB reHa
NP BCTaHOBNEHO, LLO i30M1ATW BUSBUIN BEMNUKY O-
mororito go wramy Snyder Hill, 3 skoro Burotosns-
t0Tb BakLmHy Vanguard plus 5/L. ¢

I/IsyquMe reHeTu4eCKoro popcTea Bak-
LIMHHBIX U 3NU300TUYECKUX LUTaMMOB BUpyca

yymbl nnotosgHbix. O.A. [07108k0, B.B. KaynmoH,
O.H. fepsibuH

B crtatbe npuBepeHbl peaynbrathl U3y4eHus
FEHETUYECKOro POACTBA 3MUI0OTUHECKWX LUTAM-
MOB BUpYyca YyMbl MoTosaHbIX (BYM), umpkynupy-
IOLLWX Ha TeppuTopuu YKpauHbl, C BaKLMHHBIMU:
Onderstepoort (Duramune Max 5 CvK/4L) n Snyder
Hill (Vanguard plus 5/L). Mo pesynstatam anekTpo-
dhopesa npogykTos amnapmkaumm PHK wrammos
BMpYyCa YCTaHOBMIEHA BbICOKAs CTEMEHb POACTBA

BaKLWMHHBIX 1 3M1M300TUYECKUX LLITaMMOB BUpyca. B
pesynbrate (hVNoreHeTMHEeCKoro aHanuaa onpege-
NeHHbIX NOocrefoBaTeslbHOCTEN (parMeHToB reHa
NP ycTaHOBnEHo, YTO M30nSTbl 06HAPYXWW 60sTb-
Lyt romonoruio K wrammy Snyder Hill, n3 kotopo-
ro M3roToBNAT BakUmHy Vanguard plus 5/L. &

3 Bepcieto cTaTTi ykpaiHCbKO0 MOBOIO
MOXHa 03HariomuTncs
Ha web-cTopiHyi XypHany — http://lvmu.org.ua
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HauioHanbHWii yHiBepcuTeT 6iopecypcis i
NpYpPOAOKOpUCTYBaHHS Ykpainu, Kuis

OPARIIVHIN CRJIATL BLIKIB IVIASMU KPOBI CBUHOMATOR
[IPH 3TOTOBYBAHHI [VIIIMHATIB MIKPOEJEMEHTIB

Hosedeno, wo 3amina neopzaniunux Oxcepen mioi, UuHKYy, 3aniza, mapzanuio ma
K00anviny 6 KomoiKopmi 0T NOPOCHUX CBUHOMAIMOK Y 003aX, W0 CMAHOBIAMb
nompeby ma ii nonoéuHy 6 nepepaxyHky Ha MikpoenemMenmu, He UUHUMD
He2amueHo20 61n1U6y Ha Oinko6uil cnexmp naasmu kpoei. 320006y6aHHA XeNAMHUX
CHONYK MiKpoereMeHmié nopocHum céuxHomamxam 36invuLyeano pisenv 6inkie
dpaxuyii IgM ma ninonpomeioie, nnazminozeny ii Oesxux gpaxuyiii mparcdepunie
i He énnueano Ha emicm Pibpunozeny, IgA i IgG, uepynonnasminy, eanmozno6iny,

anvOymitie i npeanvOyminie y ixuiti naasmi Kposi.

epeJl OCHOBHMX NIPUYMH HeCTadi

MIKPOE/IEMEHTIB y TBAPUH — ali-

MeHTapHi (akTopy, AKi Ipu3Bo-
IATD O SHIDKEHHSA PE3UCTEHTHOCTI opra-
Hi3MY, IX 3aXBOpIOBaHHA Ta 3aruberni [3].

J>KepenoM MiHepalbHUX pPEYOBMH
I/1 TBApMH i ITULI € iX COJIi 3 HeopraHiyv-
HuMI Krcnoramu. IIpore i cionyku He
3aBXAU JAOTh OYIiKyBaHMII HPOdi-
NaKTNYHNI eeKT depe3 HUSBKMUIL
PiBeHb 3aCBOEHHS Yy IITyHKOBO-KHIIKO-
BOMY TpaKTi [7].

Ha meir yac ocobmusmii
HAyKOBMII 1 NPaKTUYIHMI
iHTE€peC CTAaHOB/ATH KOMII-
NeKcHi (xematHi) cromykn
MIKPOETIEMEHTIB 3 aMiHOKIC-
JOTHMMM YM iHIIVMM Opra- .
HigHUMM jiramamu [5].

BoHr nosmTMBHO BIIMBAIOTH Ha 370-
POB’s i IPOAYKTUBHICTD TBAPUH, CTUMY-
JIITh TIpoliecu OOMiHY pedoByH [2],
He KyMY/IIOIOTbCA B TKaHMHAX i OpraHax,
€ MEeHII TOKCMYHUMY, HDK IX comi 3 Mi-

HepaIbHUMI KycmoTamu [1].

Baxxnuse sHaYeHHA y BMBYEHHI BIUIN-
By opraHiuHux ¢(opM MiKpoenreMeHTIB
Ha OpraHi3M TBapMH MAIOTh NOCTi[PKEH-
HA QpakiiitHoro ckmafy 6inKiB ITasmu
KpoBi. Bifomo, mo nepynomnasmiu (CER),
tpacheprrn (TRF), anpOyminu it mpe-
anpOyMiHN OepyTb y4acTb Y TPaHCIOp-
TYBaHHI MiKpO€TIEMEHTIB, TOPMOHIB i Bi-
TaMiHiB fio TKaHuH. [anTorno6in (Hp) ak-
TUBYE peaKIil0 TeMaINITHHALIi BipyciB,
€ eHJOTeHHNM iHTibiTOpOM IpocTariaH-
IVHCHHTETa3HOrO (pepMEHTATHBHOIO KOM-
IIEKCY, TIPUTHIYY€E PIiCT i POSMHOXXEHHA
[IATOTeHHMX GAKTepilt, CTUMY/IIOE CUHTE3
KOJIaTeHy — OCHOBHOrO 6inKa cromyd-
HOl TKaHMHM. IMyHOI/IOOYMiHNM KpOBi
CBMHOMATOK, II€PeXOfiAYM B MO-
TI03MBO, CTBOPIOIOTH KOJIOCTPasib-
‘t HUJI IMYHITE€T y HOBOHapOJ-

JKEHVX IIOPOCHAT.

Mera poboru -
TOCTOUTY BIIIMB KOM-
IUIEKCY ITILMHATIB Mif,
LIVHKY, KOOa/mbTy, Map-
TaHII0 Ta 3aji3a Ha
bpaxuitHmit cKIaz
Oi/IKiB 171a3M11 KPOBI
CBMHOMATOK.
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