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AHTUBIPYCHUU TA IMYHOCTUMYNIOOYUUN NOTEHUIAINT ®TOPBMICHUX TPUA3O0IIB

IMpo6nema nowykKy egheKmueHuUXx NPoOoMueipycHuUX npenapamie 3yMoesieHa 8UCOKOIO 3aX80PI8aHICMIO i WUPOKUM pPO3M08CIOOXXEHHS 8ipyCHUX
iHgpekyiti. Memotro npedcmaeneHoi po6omu 6yno docnidumu aHmueaeprnemuyHy akmueHicmb ¢hmoposaHux Hykneo3udHux crnonyk G8 ma G9
(2-N-3amiuwjeHi-4-mo3un-5-nonigpmopankin-1,2,3-mpua3sonu) Ha modeni invivo maeusHadyumu ix imyHomodynroroyuli nomeHyian.llokazaHo 3HaYyHe
iHeibyesaHHs1 penpodykuyii eipycy nio dieto docnidxysaHux crnonyk 8 KoHUeHmpayisix 0,4 ma 0,5 ma/ke, wjo 6yno e pasu egpekmusHiwe Jii ayukmnosi-
py. KoegbiyieHm 3axucmy cmaHosue 80%. BcmaHoeneHo 36inbweHHs1 pieHsi IH®y ma I/1-2 @ cupoeamuyi kpoei, ujo ekasye Ha HasieHull iMyHoMody-
noroYuli egpekm gpmoposaHux Hykeo3udHux crionyk. llpoeedeHi docnidxeHHs1 Ao380sA0Mb cmMeepoKyeamu Mpo Hasi8HiICMb aHmMuaepnemuyYyHoi,
iMHocmumynoro4oi dif pmopemicmHux mpua3sosnie ma Heob6xiOHicmb no2ub1eHo20 suU8YEeHHsI MexaHi3aMmie 0aHO20 npoyecy.

Knroyoei cnioea: HSV-1, ¢pmopoeaHi Hykneo3udHi cnonyku, anmuzeprnemuyHa akmueHicmes.
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AHTUBUPYCHbIA U UMMYHOCTUMYJTTUPYIOLLEE NMOTEHLMAN ®TOPCOOEPXALLUX TPUA30JIOB

lMpobnema noucka aghghekmuegHbIX MPOMUEBOBUPYCHbLIX NMperapamos obycrioesieHa 8bICOKOL 3aboile8aeMOCMbI0 U WUPOKUM pacrnpocmpaHe-
HU3M eupycHbIx uHgekyul. Llenbto npedcmaeneHHol pabomsbl 6bi510 uccsiedoeams aHmMuz2eprnemuYyeckue akmueHoCcCmu ¢hmopupo8aHHbIX HyKile-
03UOHbIX coeduHeHul G8 u G9 (2-N-3amew,eHbl-4-mo3un-5-nonugpmopankun-1,2,3-mpua3sona) Ha modenu invivo u onpedenums Ux UMMYyHOMOOY-
nupyrowuli nomeHyuan. lokazaHo 3Ha4umesnbHoe uHaubupoeaHue penpodykyuu supyca nod delicmeuem uccriedyemMbix coeOUHeHUl 8 KOHUeHm-
payusix 0,4 u 0,5 ma/k2, ymo 6bin10 8 pa3bl ahghekmusHee delicmeusi ayuknosupa. KoaghgpuyueHm 3auwyumsl cocmaensin 80%. YcmaHoesnieHo yae-
nuyeHue yposHsi UPHy u UJ1-2 e cbieopomke Kpoeu, Ymo yKa3bieaem Ha uMerowjulicss uMMyHomModynupyrowuli 3ghghekm gpmopupoeaHHbIX HyKIe-
03UOHbIX coeduHeHul. [MpoeedeHHbIe uccriedoeaHusi No3eosisilom ymeepx0amb O Hanuyuu aHmueeprnemuyeckue, UMHOCMUMYyor4You Oel-
cmeusi pmopeMuCmMHUX Mpua3osioe U Heob6xo0uMocms yas1y6/1eHHO20 U3y4eHust MexaHu3mMoe OaHHO20 npoyecca.

Knroyeenie cnoea: HSV-1, pmopupoeaHHbie Hykneo3udHble coeQUHeHUsl, aHmuaepriemuyeckasi akKmueHocmab.
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GENETIC CHARACTERIZATION
OF INFECTIOUS BURSAL DISEASE VIRUS ISOLATES IN UKRAINE

The objective of the investigation was to characterize infectious bursal disease viruses (IBDV) circulating in commercial poul-
try farms in Ukraine between 2014 and 2016. IBDV genetic material was amplified directly from bursa. The nucleotide sequence
for VP2 hypervariable region of 16 IBDVs were determined by RT-PCR method, sequenced and compared to well characterised
IBDV isolates worldwide. Neighbor-joining method was used for phylogenetic analyses. In result of the studyUkrainian IBDVs
represented two genetic lineages: very virulent (vv) IBDVs and classical IBDV closely related to attenuated vaccine stains. The
nucleotide identity among UkrainianvviBDVs ranged between 87.2% and 99,8%. Ukrainian vvIBDV strains clustered together with
very virulent strains from other counties like: United Kingdom, Egypt, China, Netherlands and Spain. In conclusion this report
demonstrates the circulation of vviBDV in commercial poultry farms in Ukraine.

Keywords: Infectious bursal disease virus, vviBDV, VP2, RT-PCR, sequencing, phylogenetic analyses.

Introduction
Infectious bursal disease virus (IBDV) belongs to the
Birnaviridae family Avibirnavirus genus. It has a non-

[2, 5]. Serotype 1 IBDVisolates comprise the variant, clas-
sical virulent (cvIBDV) and very virulent (vvIBDV) strains,
which greatlydiffer in their pathogenicity to chick-

enveloped, icosahedral capsid. Viral genome consists of
two segments of double-stranded RNA. Virus replicates in
immature IgM+ B-cells residing in the bursa of Fabricius of
young chickens and causes infectious bursal disease or
Gumboro disease. Two serotypes of the virus have been
described. Serotype 1 IBDV strains arepathogenic to
chickens, whereasserotype 2 strains are non-pathogenic

ens.VvIBDV strains were detected in Europe in 1986 and
caused 70% mortality in susceptible chickens. These
strains still cause great economical impact in poultry indus-
try worldwide [3]. VvIBDV strains have been characterized
in many countries, but there were no publications about
these strains in Ukraine.
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The IBDV genome is divided into segments A and B:
segments A (3.4kb) and B (2.8kb). The large segment A
encodes 4 viral proteins, the two capsid proteins VP2
(48kDa) and VP3 (32-35kDa), the viral protease VP4
(24 kDa), and a nonstructural protein VP5 (17-21kDa), while
the smaller segment B encodes VP1 (90kDa), an RNA-
dependent RNA polymerase. Expression/deletion studies
have shown VP2 aa positions 206 to 350 to represent a ma-
jor conformational, neutralizing antigenic domain called hy-
per variable region (HVR) [2], which includes the most varia-
ble region important for cell antigenic and pathogenic varia-
tion. Most exchanges of amino acid residues in VP2 occur in
the four hydrophilic loops of the viral capsid [3]. These ex-
changes indicate that selective pressure for the evolution of
IBDV is directly focused on the capsid regions that are im-
mediately exposed to the immune system [4]. Most of the
modern research has been focused on the VP2 gene [7,8,9].

Considering great variety and variability of IBDV strains
and lack of described strains in Ukraine the objective of the
investigation was to determine nucleotide sequence of hy-
pervariable region of VP2 gene of different IBDV isolates
circulating in poultry farms in Ukraine and compare ob-
tained sequences with previously characterized and avail-
able in GenBank.

Materials and methods

For this research bursa samples were collected from in-
fected chickens at the age of 24 — 44 days. RNA was ex-
tracted with silica-based method as recommended by sup-
plier (Ribo-sorb, Amplisens). Reverse transcription was
performed using a set of random primers (Reverta-L, Am-
plisens). The obtained cDNA has been used for the PCR.
The oligonucleotide primers used in this work designated
Bur1F (5-TCACCGTCCTCAGCTTAC-3' nucleotide posi-
tion 587-604) and Bur1R (5-TCAGGATTTGGGATCAGC-
3' nucleotide position 1212-1229) designed to amplify the

hypervariable region of VP2 gene according to Bayliss,
amplicon size — 643 bp [1]. To increase specificity and
sensitivity of the reaction a second set of primers Bur2F
(5'-CGCTATAGCGCTTGACCCAAAAA-3', nucleotide posi-
tion 651 - 673) and Bur2R (5'-
CTCACCCCAGCGACCGTAACGACG-3', nucleotide posi-
tion 1179-1202) designed by Kataria et al [9] has been
used which allows the amplification of the inner region of
the first amplicon obtained after the first round of the ampli-
fication using Bur1lF and Bur1R primers. The resulting
product had the length of 550 bp.First round of amplifica-
tion was carried out for 1 cycle at 95 °C for 2 min, 36 cy-
cles at 95°C for 30 s., 52 °C for 30 s., 72 °C for 30 s., and
1 cycle at 72 °C for 2 min. Amplicons obtained from the first
reaction have been diluted in 20 times and used for second
reaction. Thermal profile for the second reaction was similar
except the primer annealing temperature, which was 63 °C.
PCR products were visualized in 1,5agarose gel. For se-
quencing 552 bpamplicons which contained hypervariable
region of VP2 gene were separated from reaction compo-
nents using the Thermo Scientific GeneJET Gel Extraction
Kit. Purified amplicons were sequenced using Bur2F primer
by Institute of Molecular Biology and Genetics (NAS,
Ukraine). Sequences were analyzed using Mega 6 soft-
ware.Nucleotide alignment was performed using ClustalW
instrument.For phylogenetic analyses partial VP2 se-
quences of well characterized IBDV strains have been
used. Phylogenetic analysis was performed usingneigh-
bour-joining method.

Results and discussion

The nucleotide sequence of the VP2 HVR was deter-
mined for 16 Ukrainian IBDV isolates. Nucleotide identity
between the 16 isolates ranged between 87.2% and
99,8%. Characteristics of the isolates in table 1.

Table 1.Description of IBDV isolates included in this study

Virus isolate Date of collection Region of sample collection Bird age (days) Phylogenetic group
Ukraine 1517 17.04.2014 Lviv 44 VvV
Ukraine 1853 24.04.2014 Cherkasy 48 CV
Ukraine 38_1943 29.05.2014 Cherkasy 38 CcVv
Ukraine 43 1943 29.05.2014 Cherkasy 43 CcVv
Ukraine 2045 29.05.2014 Lutsk 34 CcVv
Ukraine 58 12.06.2014 Ternopil 10 CV
Ukraine 55 17.06.2014 Kiev 26 A%
Ukraine 691_24 23.09.2014 Lviv 24 CcVv
Ukraine 691_35_4 23.09.2014 Lviv 35 A%
Ukraine 691_35_5 23.09.2014 Lviv 35 A%
Ukraine 760_45_4 23.09.2014 Lviv 45 A%
Ukraine 760_45 5 23.09.2014 Lviv 45 CcVv
Ukraine 1147 07.08.2015 Lutsk 37 CcVv
Ukraine 2065 13.11.2015 Kiev 38 A%
Ukraine 934 04.06.2016 Kiev 36 A%
Ukraine 964 04.06.2016 Kiev 36 A%

The phylogenetic relationship between Ukrainian IBDV
isolates sequenced in this study and several well character-
isedvvIBDVs, classical IBDVs, variant strains and attenuated
vaccine strains was inferred using the neighbour-joining
method (fig. 1). The Ukrainian IBDV isolates sequenced in
this study represent two distinct genetic lineages (1) vvIBDV
and (2) classical IBDV strains. EightIBDV isolates were
characterized as very virulent, and eight as classical virulent
strains (fig.1). Ukrainian vvIBDV strains were clustered to-
gether with very virulent strains from other counties like:
United Kingdom, UKG661 (AJ878898); Egypt, K406/89
(AF159218); China, HK46 (AF051838); Netherlands, 1986
(Z225482); Spain, SP/31/02 (AY770593). Detected isolates

were also genetically related to attenuated vvIBDV strains
MB and MB/3. Very virulent isolates formed two subgroups
(VV-1 and VV-2) which indicates on different origin of this
strains. There is not enough data to conclude direct correla-
tion between phylogenetic distance and geographical distri-
bution of analyzed strains, but vwIBDV stains have been only
identified in Kiev and Lviv region. Similar heterogeneity
among vvIBDV strains have been shown by Jenberie et al.
[7] in Ethiopia. Nucleotide identity among vvIBDV strains
detected in Ukraine varied from 99,8% (between strains 934
and 964) to 94,4% (between strains 1517 and 964). Isolates
760_45_5, 691_24 and 1147 were closely related with refer-
ent strains CU-1  (AF362771), Croatia.Cro-Pa/98
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(EU184689) and classical attenuated vaccine strains. Iso-
lates 58, 43 1943, 38_1943, 2045 and 1853 formed sepa-
rate group with vaccines strains V877 and MB/5. This data
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0.01
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indicates that these strains were isolated from chickens that
have been previously vaccinated with IBDV vaccines that
contain V877 or MB/5 strain.

Ukraine_%64

Ukraine_6%1_35_5
Ukraine_55 Vv-2
Ukraine_§%1_35_4

Ukraine_1517

Ccv

Ukraine_2045

Fig. 1. Phylogenetic analysis of the VP2 hypervariable coding sequence of 34 IBDV isolates.
The neighbour-joining consensus tree is shown

In this study we also used sequences of several atten-
uated vaccine strains to compare nucleotide identity with
field isolates. There are three types of vaccine strains: in-
termediate-plus (or "hot"), intermediate and mild. Despite
vaccination outbreaks still occure, that's why it is very im-
portant to choose vaccine which is phylogeneticall closer to
field strain [11,12,13]. The most similar to Ukrainian
vIBDV was MB and MB/3 vaccine strain. This data sug-
gest that level of protection against vwIBDV will be higher
than with other vaccine strains used in this study.

Conclusion

In this study we have reported vvIBDV isolates circulat-
ing in Ukraine.UkrainianvvIBDVs cluster phylogenetically
with previously characterized vvIBDVs from other countries
and attenuated intermediate plus or "hot" vaccine strains.
Classical Ukrainian strains were closely related with inter-
mediate attenuated vaccine strains. Amino acid sequence
analyses is needed for feather investigation.Information
from this study could be used to guide IBDV vaccine selec-
tion in Ukraine.
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KuiBcbkuit HauioHanbHUM yHiBepcuTteT imeHi Tapaca LLleBuyeHko, KuiB, YkpaiHa,

|. Co6ko, AMpPEKTOpP LeHTPY
LleHTp BeTepuHapHoOi AgiarHocTuku, KuiB, YkpaiHa

FEEHETUYHA XAPAKTEPUCTUKA IBOJNIATIB
BIPYCY BYPCAIIbHOI XBOPOBU HA YKPAIHI

Memoto docnidxeHHsi 6yno oxapakmepu3syeamu i3onsimu eipyc iHghekyiliHoi 6ypcanbHol xeopobu, w0 YupkKyaoroms y nmaxogabpukax Ykpa-
iHu 3 2014 no 2016. l’enemuy4Hul Mamepian 6yno susienieHo i amnnigikosaHo 3 6ypc. MocnidoeHocmi eipycHux PHK 6yno eueaneHo 3a donomozoto
memody 3M1-I1]1P, cekeeHosaHO ma NMopieHsIHO i3 paHiwe oxapakmepu3oeaHuMu wmamamu eipycy IBX. [insa gpinozeHemuyHo20 aHanisy 6yno euko-
pucmaHo Memod 36nuxeHHs cycidie. B peaynbmami docnidxeHHs eipycu IBX 6ynu npedcmaeneHi deoma 2inkamu: eucokogipyseHmHi wmamu ma
knacuyHi eipycu IBX, 6nu3bko crnopidHeHi 3 ameHyliosaHumMu wmamamu. [oMonozis Mix wmamamu cknadana eid 87.2% do 99,8%. Bucokosipyne-
HmMHi wmamu 6ynu 61u3bKkocnopiOHeHUMU i3 makMu eusiesieHuMu 8 Benuko6pumadii, €2unmi, Kumai, HidepnaHdax ma IcnaHii. BucHoekom daHo20
docnidxeHHs1 € nidmeepdxeHHs1 UUPKYNsiUii eucoko eipyneHmHux wmamie gipycy IBX e YkpaiHi.

Knrouoei cnoea: eipyc iHghekuyilinoi 6ypcanbHoi xeopobu, eeBIBX, 3T-I1]1P, cekeeHyeaHHsI, hino2eHemuyHull aHani3.

A. NMacTtbipsa, acn., B. Monuwyk, a-p 6uon. Hayk

KueBckuit HaumoHanbHbIW YHMBepcuTeT UMeHn Tapaca LlleBueHko, KueB, YkpaunHa,
. Co6Ko, AnpeKTop LeHTpa

LleHT BeTepuHapHoW AnarHoctuku, Kues, YkpauHa

FEEHETUYECKAA XAPAKTEPUCTUKA N30NATOB BUPYCA
WHO®EKLMOHHON BYPCANbHOW BONE3HU HA YKPAVUHE

Yenbto uccnedosaHusi 661510 oxapakmepu3oeamb U30JISiMbl 8UPYCca UHGEKYUOHHOU 6ypcanbHOoU 60s1e3HU, YUpPKyupyrouwux 8 nmuyegpabpu-
kax YkpauHbl ¢ 2014 no 2016. N'eHemuyeckuli Mamepuan 6bi1 o6HapyxeH u amnnuguyuposaH ¢ 6ypc. locnedoeamenbHocmu eupycHbix PHK
6b11u 06HapyxeHbl ¢ noMowbio memoda OFl-MILP, cekeeHupos8aHbI U CpasHEHbI C paHee oxapakmepu3oeaHHbIMU wmamMmamu supyca UBb. ns
gusrozeHemuYyecko20 aHanu3a 6bu1 ucnosb308aH Memood cbnuxeHusi cocedel. B pesynbmame uccnedoeaHusi eupycbl MBX 6binu npedcmaeneHb!
J8yMsi 8emesiIMU: 8bICOKOBUPYJ/IEHMHbIE WMmaMMbl U Kraccudeckumu supycamu UBB, komopsble 6binu 651u3kopodcmeeHHbIMU ameHylioeaHbIMU
wmammamu. Fomonozusi mexdy wmammamu cocmaesnsina om 87.2% Ao 99,8%. BbicokosupyrneHmHble wmammbl 6biu 651u3kopodcmeeHHbIMU €
makmu eblisiesieHHbIM 8 BenukobpumaHuu, Eazunme, Kumae, HudepnaHdax u UcnaHuu. BbieoOomM AaHHO20 uccriedo8aHusi siesisiemcsi noomeepik-
OeHue YUpPKysiyuu ebICOKO8UPYIIeHMHbIX wmammoe eupyca UBb e YkpauHe.

Knroyeenie cnoea: supyc uHgekyuoHHol 6ypcanbHol 6one3Hu, eeBUBB, OT-IILP, cekeeHupoeaHue, ghunoceHemu4eckuli aHanus.



