Po3din 2. BemepuHapHa gipyconoziss ma mikpo6iosogzis

Materials and Methods. We used algorithms LipoP 1.0, SignalP-4.0, TargetP, PSORTb, Cello, TMHMM
and BOMP. Sequence of B-cell epitopes were predicted by the algorithm ABCpred or BCPREDS. Server
modules BLASTX and CLASTALW were used for the searching of homologues proteins.

Results. As the first step of the work it was aimed to the analyzing the complete genome of reference
strain MmmSc Gladysdale. It consisted in finding open reading frames and selecting the corresponding amino
acid sequences. In total 1095 were used. The sequences were selected by the presence of lipobox and signal
peptides that could indicate their transmembrane localization. Among these sequences it was conducted by the
absence of a- helices and (- barrels, which is typical for membrane lipoproteins. Additionally, prediction
algorithms were used protein localization in the cell, making it possible in a complex with other proteins results
select five of them. In sequences of these proteins B-cell epitopes localization were predicted.

Conclusions. A comprehensive theoretical analysis allowed us to find among the 1095 ORFs MmmSc
strains Gladysdale five that with high probability encode secretory proteins. The results of these studies can be
used for subsequent work towards a highly specific diagnostic test systems and effective vaccines against
contagious bovine pleuropneumonia.
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BuegyeHo gbinoceHemu4Hi 38'3KU 8ipycie Krnacu4yHoi YymMu CeUHeU PIi3HUX 2eHomurlig, W0 UUPKYIHOHMb
y Pi3HUX eeoepaghiyHux peeioHax. [NpodeMoHcmposaHa nepcrnekmusHiCmb MPo8edeHHsT hino2eHemu4YHo20
aHanizy 0515 2eHomurye8aHHs1 ma MOJIEKYJIIPHO20 MapKy8aHHS MiKpOOpaaHi3mis.

KntoyoBi cnoBa: Bipyc KnacM4HOi YyMu CBUHERN, reHOTUN, ifioreHeTUYHMI aHanis.

HanyacTtiwotro nogieto monekynsapHoi esontouii 6iomakpomonekyn, AHK ta PHK, € HykneoTuaHi 3amiHw,
SKi HAKOMUYYIOTBCA Nig Yac He3aneXxHoi eBOSoLii NOCMniAOBHOCTEN, WO ANBEPTYIOTh Bifg, CrinbHOT OaTbKiBCLKOI
dopmu. CepegHsl KinbKiCTb 3aMiH Ha OOWH HYKNEOTMOHUM calT Anst ABOX TOMOJIONYHUX MNOCHigOBHOCTEN
OionoriyHMx Monekyn OBOX BWUAIB OpraHiamMiB BM3HA4ae €BOJOLUINHY BigcTaHb. BCTaHOBNEHHSA €BOJOLINHOI
BiJCTaHi nonsrae y 3HAXOMKEHHi Pi3HULi Ha piBHI reHeTM4YHoro Matepiany Ta ii B3aeMO3B'A3Ky MK 4acom
eBonouii. Came 3HaHHSA L€l 3aneXXHOCTi B noganbliomy pobutb MOXIMBUM NOOYAOBY (DiNOreHeTUYHUX AepEeB,
BM3HAUYEHHs 4acy [AMBepreHuil TakCOHIB Ha OCHOBi MOPIBHAHHA MEPBUHHUX CTPYKTYP reHeTU4HMX
OiomakpoMonekyn, PeKOHCTPYKUito icTopii GioT, AOCNIMXEHHS MOPIBHAHO HeAaBHIX 3MiH, BUMBYEHHSI eBOoLil
reHiB y npoctopi Ta 4yaci [1, 2]. Y HannpocTiwoMy BMnNagKy, Konm 3amiHu pigkicHi (abo yac esontouii HeBENUKMN),
MO>Ha MPUNYCTUTK, L0 YMCMO 3aMiH y Napi NOCMiAOBHOCTEN NPSMO NPOMOPLIMHO Yacy ix esontouii. Mpu Lbomy
BiJCTaHb MK [BOMa MNOCMiAOBHOCTAMM Bigobpaxae noaBiMHUA 4ac, WO MUHYB 3 MOMEHTY AMBEpreHuii
(3a ymoBW, WO LWBWAKOCTI HAKOMMYEHHS 3aMiH y [ABOX MOCMIAOBHOCTAX Oynu opHakosi). BusHaveHHs
€BOJOLIMHNX BigCTaHen MOXHa 34iNCHUTU 3a AOMOMOIO HU3KU METOAIB:

- ogHonapameTpuyHoro metoay [hkykca i KaHTopa, skuii BUKOPUCTOBYE BIPOrigHICTb 3aMiHW OOHOrO
HyKneoTuay Ha iHLWWiA;

- Metoay Tagsvmu-Hen, akuii npunyckae piBHICTb LUBUMOKOCTEN 3aMilleHHA cepen canTiB i Mk
3aMilleHHAMM 3a TUMOM TPaH3ULin Ta TpaHCBEPCIN;

- asonapameTpuy4Horo metoay Kimypu, y akoMy BiporigHOCTI TpaH3uuii He OOpPIBHIOTbL BipOrigHOCTAM
TpaHcBepCin;

- TpunapameTpuyHOro metogy Tamypu, SKAN BpaxoBYE He TifbKM Pi3HY YacToTy TpaH3uuin
Ta TpaHCBEpPCil, ane N BMICT ryaHiHy Ta LIUTO3MHY.

HaBepfeHi MeToou OCHOBaHiI Ha MNPUMYLLEHHI, WO WBMAKOCTI dikcauii HyKNeoTMaHMX 3amiH y xopgi
MOJEKYMNSIPHOi eBoMtoLUii JaHOro CiMerncTBa FOMOMOTYHMX HYKIEOTUAHUX MOCMIAOBHOCTEN € PiBHOMIPHUMMU.
Tononoria nobyaoBaHUX 3 ypaxyBaHHAM €BOMOLINHNX BiACTaHen (PinoreHeTUYHNX AepeB LO3BOJISE OTpUMMaTK
AOCTOBIpHY iHpopMaLUito, 30Kkpema, NPO reHOTUMNOBY XapaKTepPUCTUKY 30YAHUKA, CMEKTP i30MnATiB iHeKUinHoro
areHTy, LWO LUMPKYMIOE Ha NeBHin Teputopii [3, 4].

3a3HayeHi npouecyu 3HAYHO YCKMNAAHIWTb 3AINCHEHHS TEHOTUMYBAHHA 30YOHUKIB  iHCEKUINHMX
3aXBOpPIOBaHb Ta, OTXe, NOTPebyOTb peTenbHoro JocnimpkeHHs 3 6oky daxiBuiB BeTEpUHapHOI MeauLMHU
Ta MONEKyNsipHOi Bionorii, Wo € BaXNMBUM AN PO3BUTKY ranysi TBapMHHULTBA YKpaiHu Ta po3pobku cuctemu
MPOrHO3yBaHHS Ta BCEBIYHOro KOHTPOM chanaxiB iHEKUiNHNX, 30KpemMa BipYCHMX, 3aXBOPHBaHb
CiNTlbCbKOrocnogapCbKMx TBApUH.

MeToto JaHOi pobOTH € BUBYEHHS (PiNOreHeTUYHMX 3B’A3KIB OCHOBHUX MECTIBIPYCIB TBAPWH.
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Matepianu Ta metoau. [Ina npoBeaeHHs binoreHeTUYHOro aHanisy BMkopucToByBanu nporpamu Mega
4, ver. 4.0.2 [5], PhyML ver. 3.0 [6]. insa no®ygoBn TpaguuiiHUX OeHOPOorpamM Ha OCHOBI MNOCHiOOBHOCTEN reHiB
Ta reHomHux PHK necrTiBipyciB BMKOpPUCTOBYBanNu AUCTaHLUINHO-MaTpUYHMA MeEeTo4 — MEeTOoh 3B’dA3yBaHHSA
Hanbnwk4umx cycigie (Neighbour joining) Ta makcMmanbHOI ekoHoMii (maximum parsimony). Ak KpuTtepin
[OCTOBIPHOCTI TONONOrii OTpMMaHOi AeHApOorpaMy BUKOPUCTOBYBanu iHAekcu nosTopeHsb (bootstrap).

[Ona npoBeaneHHa dpinoreorpadiyHNX AOChiAXKEHb NECTIBIPYCIB CiNbCbKOrOoCMOA4apChbkUX TBApUH Hamu
3 MbkHapogHux 6a3 gaHux 6ynu BMBpaHi MOCnigOBHOCTI FEHOMHOro maTepiany npeacTaBHUKIB CiMencTBa
Flaviviridae pogy Pestivirus — Bipycy agiapei (B[l) Benukoi poraTtoi xygoou (BPX) tuny 1 (bovine viral diarrhea
virus 1, BVDV-1); Bipycy giapei BPX Ttuny 2 (bovine viral diarrhea virus 2, BVDV-2); Bipycy Knacu4HOI 4ymu
cBuHen (KYC) (classical swine fever virus, CSFV). Yci nocnigoBHocTi oTpumaHo y dopmatax FASTA (*.fasta)
abo GenBank (*.gb).

Pe3synbtatn po6oTn. eHOM necTiBipycCiB NpeacTaBneHuin OAHOHUTKOBMM naHuorom monekynu PHK
NMO3UTMBHOI MOMSAPHOCTI AOBXMHOW 6nmn3bko 12,3 Tuc. HykneotuaiB (y HM3kuM isonaTie B BPX ua BennuuHa
MOXe 3Ha4yHO BapiloBaTW) 3 OOHIEI BIOKPUTOK PaMKOK 34UTYBaHHSA, (pnaHKOBaHOK HETPaHCNbOBAHMMM
obnactamu [7].

Binomo, wo reHomHa PHK necrisipycis kogye noninpotein NP°-C-E"™-E1-E2-p7-NS2-3-NS4A- NS4B-
NS5A-NS5B, skun cknagaetbca 3 6nm3bko 4000 aMiHOKMCNOTHMX 3amnULIKIB i PO3LLENIOETECA KNiTUHHUMMN
Ta BipyCHMMM npoTeasamy Ha 11—12 CTPYKTYPHUX i HeCTpyKTypHux 6inkis [8]. N*° HanexuTb o N-kiHueBoi
npoteasun; E™ — 0o 060MOHKOBUX CTPYKTYpHWX rrikonpoTeiHie 3 PHKasHowo aktmeHicTio. Kpim E™ go uyucna
CTPYKTYPHMX TMpOTeiHiB Hanexate 6inok kancugy C i 6inkm o6onoHkn E1 Ta E2. Pewrta 06inkis
€ HEeCTPYKTYpHUMU. [pn ubomy NS2-3 xapakTepusyeTbCst MHOXUHHOK (hePMEHTATUBHOK aKTMBHICTIO, 30Kpema
XenikasHow Ta HykneosuaTpudocdartasu; and NS5B pgoBegeHa akTuBHICTb, nogibHa o aktmBHocTi PHK-
3anexHoi PHK-nonimepasn.

AHania Tononorii inoreHeTU4HNX AepeB, NOOYAOBaHMX HA OCHOBI MOCHIAOBHOCTEN MOBHOrEHOMHMUX
PHK Bipycy KYC, cBiguMTb Npo Te, WO KOXHUA 3 BiQOMWX Ha LEW 4ac reHoTumniB BipyCy YTBOPHE YiTKO
BijokpemneHun knactep (puc. 1). Takum 4mMHOM, pe3ynbTaTh iNoreHeTUYHOro aHanisy MarTb BaXnvBe
3HAYeHHS AN reHOTUNYBaHHA MIKpOOPraHi3miB, a 0TKe, MOXYTb 6yT1 OCHOBOIO X MONEKYNSPHOrO MapKyBaHHS.
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Puc. 1. ®inoreHeTu4yHe OepeBO, NOOyAOBaHE Ha OCHOBI MOBHICTIO CEKBEHOBAHMX MOCNILOBHOCTEN

reHomHux PHK Bipycy KHUC, umpkyntotoyoro Ha Teputopil pisHUX KpaiH. MosHauku: GVT — Batemana; ML — Manaiisis;
GB — Benukobputanisi; IT — Itania; JP — Anonis; GR — HimewunHa; ND — Higepnangn; CU — Kyb6a; LT — Jlutea; AST — ABcTpis;
CZ — Yexis; ES — Icnanis; CHR — XopsarTisa; HG — YropwuHa; SL — CnoBayuunHa; PL — MNonblua
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BVDV1-JP  ACAACCACAG TACGGATATA CAGGAGGACT AAGCCTTTTC CTCATAGG %
BVDV1-SWI ..... TGTG. .G....C... ...A..

BVDV1-SWI ..... TGTG. .G....C... ...A..

BVDV1-CH  TTG...GTT. ....A.C... ..C....

BVDV1-DM  ..G....AG. .G....

BVDV1-GR  TTG....AG. ...

BVDV1-Neth ..G....AG. .G....

BVDV1-CA ..C...GTT. .G..A. .

BVDV1-CL ....G..TT. .G..A.C... ..A...

BVDV1-CL  ....GAGTG. .G.T.. v e
BVDV1-EG ..... TGTT. ....A.C... ..A....
BVDV1-UsSA ...... GTT. .G..T.
BVDV1-CH ...... GTC. .G..A.
BVDV1-ARG GGG..TGTT. ....
BVDV1-ARG ...... GTGA

BVDV1-JP  ...... GTT. .G..A.
BVDV2-JP  ..... TGTTA .

BVDV2-GR  ..... TGTT. .

BVDV2-CH ...... GTT. .

BVDV2-USA ..... TGTC. .

BVDV2-USA ..... TGTC. .

BVDV2-ARG ..G..TGTT. .

CSFV-CU .. .GAAGTG. ..

CSFV-IT .. .GAAGTG. .

CSFV-IND ...GAGGTG. ..

CSFV-Lith ...GAAGTG. .

CSFV-NP . .GGAGGTG. ..

CSFV-CH ...GAAGTG. ..

Puc. 2. ®parmMeHT MHOXWHHOrO BWPIBHIOBAHHSA  MOCMiQOBHOCTEM TreHa, WO Kodye ©Oinok

E2 necrTiBipyciB TBapuvH, LMPKYMIOYNX HA TEPUTOPIi Pi3HMX KpaiH. MosHaukm: USA — CLIA; CH — Kuraii; IT — Iranis;
DM — [aHis; IT — Itanis; NZ — Hosa 3enangia; SWI — LWeenuapis; JP — AnoHig; GR — HimewunHa; CA — Kanapga; CL — Yuni;
Neth — HignepnaHgun; ARG — ApreHtuHa; CU — Kyba; NP — Henan; IND — IHgoHesis; Lith — Jlitea; EG — €rvnet

HocnigpxeHHs BapiabenbHUX obnactel reHoMiB BipyCiB O003BOMSATb, 30KpeMa, BU3HAYMTU HaMNpPsIMOK
X eBontoUil, NOXO4XEHHSA NepBiCHOI iHdeKUii, knacudikyBaTu i3onsatn natoreHis [9]. MHOXWHHE BMPIBHIOBaHHS
npeacTaBneHnx y MixHapogHux 6asax AaHux nocnigosHocTen reHomHoi PHK necTisipyciB, WO LMPKyniowTb
Y Pi3HUX reorpadiyHmx perioHax, nokasano, WO HaWMeHL KOHCEPBaTUBHUMM € NOCMIAOBHOCTI TeHiB, SKi
koaytoTb npoteinn NP° ta E2 (puc. 2). Lle cBiguMTb NPO MOXMMBICTb FEHOTUMYBAHHA Ta AMdEepeHLiloBaHHNA
BipYCiB 3 ypaxyBaHHAM pe3yrnbTaTiB (ifioreHeTU4YHOro aHanidy Ha OCHOBI MOCMIJOBHOCTEN CaMe LUUX reHiB.

Pesynbtatm inoreHeTMYHOro aHanidy, MpOBEOEHOr0 Ha OCHOBi MOBHICTIO  CEKBEHOBaHMX
nocnigoBHocTewn reHa E2 Bipycis KMC, nepekoHyoTb Y MOXINMBOCTI NPOBEAEHHSA FEHOTUNYBAHHSA (BCTAHOBIEHHS
nigTvny) 30yaHMKa Ha OCHOBI LbOrO reHa — agXe KOXHWW reHOTMN BipyCy YTBOPKE Ha AeHAporpami YiTko
BigokpemneHun knactep (puc. 3).

Ha uen yac knacudHa 4yyma CBUHEW, SKY PEECTPYIOTb Ha TepuTopil HU3KW KpaiH, 3aBOae Cepno3Horo
€KOHOMIYHOro 36uTKy npoMucrioBoMy cCBUHapcTBy. [Mpobnema KOHTpOmM po3noBclogXeHHsA Bipycy KYC
€ aKTyanbHOW AN TakuxX KpaiH, a Takox Ans Tux, gki € BinbHuMK Big KUC. BUBYEHHSA Ta po3yMiHHS MeXaHi3MiB
€BOJIIOLIHOrO PO3BUTKY BIpYyCy € HEOOXiAHOK CKNagoBOK pO3pOOKM HAAIMHMX CyvacHMX 3acobiB OiarHOCTUKM
Ta npodinaktmukn. Came inoreHeTU4HUn aHani3 4O3BONAE OLHUTY CTYNiHb €BOMOUINHOIT CNOPIAHEHOCTI Pi3HNX
wramiB Bipycy KUC, 3’acyBaTM NOXOMKEHHSA cnanaxie, BMBYATW €BOSOLiO BipyCiB, BM3HA4YaTu reHOTUMOBY
HanexHicTb 36yaHuka [10], Wwo pa3om 3i 3'acyBaHHAM LUMASXIB MOro NOTpanisHHA B rocnogapcrea €, 6e3ymMoBHO,
HeoOXigHVM KpPOKOM NpW CTBOPEHHI CUCTEMM [OOBrOCTPOKOBOrO MNPOrHO3yBaHHSA chanaxie Ta 3anobiraHHA

nogansLuoro nowmnpeHHst K4C.
CSFV-IT
CSFV-Lith(2.1)

L— CSFV-SouthAfr(2.1)
CSFV-CH(2.1)

CSFV-IND
CSFV-NP(2.2)

| CSFV-CU
' CSFV-CH(L.1)

—
0.02

Puc. 3. dinoreHeTuyHe gepeBo, NobygoBaHe HA OCHOBI MOBHICTIO CEKBEHOBAHMX NMOCNILOBHOCTEN reHa

E2 Bipycy KnacMyHOi 4YymMu CBUHEW, LMPKYMIOKYOrO0 Ha TepuTopil pPisHUX KpaiH. MosHauku: IT - Itanis;
Lith — Nutea; SouthAfr — NiBaeHHo-AdpukaHcbka Pecnybnika; IND — IHaoHesisi; NP — Henan; CU — Ky6a; CH — Kutai
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3 iHworo 60Ky, 3 MeToK MiHimi3aLii couianbHO-eKOHOMIYHMX Hacnigkie cnanaxie KMC y psai kpaiH
CBMHEN LLEMMOTb XUBOK BakUMHOW. KpiM TOro, 3HayHy yBary npuginsitoTb po3po0Li BakLWH HOBOIO NMOKOMiHHS
[11]. EdpeKkTUBHICTb BaKUMHN 3HAYHOK MIpPOLO 3aneXuTb Big reHOTUNy BipyCy, BUABMEHOrO Ha NEBHIA TepuUTOopil.
Hanpuknag, Bigomo, Wo nNpoTaromMm ocTaHHix gecatunite enigemii KMC B nonynsauisax agnkux kabaHis Ta noronis’i
CBINCbKMX CBUWHEW Yy KpaiHax €Bponu BuknukaHi wrtamamu Bipycy KYC reHotuny 2.3, Aki € BipyneHTHUMMU
Ta BUKNMKaOTb BUCOKY 3aXBOPIOBAHICTb Ta NneTanbHicTb [12]. To6To HeobxigHO BpaxoByBaTh MOTOYHY CUMTYyaLlito
Ha Mmicuax Ta 3'acoByBatu, wrtamu Bipycy KHC sikoro reHoTuny nepeBaxaloTb Y KOHKpeTHoMy Bunagky. OTxe,
BUKOPUCTaHHA pe3ynbTaTtiB inoreHeTM4YHoro adanisy, ©e3ymoBHO, CnpusiTuMe nigBULLEHHIO edeKTUBHOCTI
BakLMHaLLl.

BucHoBku. [loBeaneHo BapiabeneHicTe reHy E2, wo kogye 6inok obonoHku Bipycy KYUC. NpoBepeHo
dinoreHeTUYHMA aHani3 MNecTiBipyCiB TBApUH Ha OCHOBI MnocnigoBHOCTEN reHy E2, dkmin npoaemMoHCTpyBaB
MOXIMBICTb FEHOTUMYBAHHA Ha OCHOBI came LbOoro reHa. [pogeMoHCTpoBaHa NepPCrneKTUMBHICTb NMPOBEAEHHS
dinoreHeTUYHOro aHanisy Ang MOMeKynsapHOro MapKyBaHHS BipyCy KnacuU4HOT YyMu CBUHEN.
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GENOTYPING OF THE ANIMAL PESTIVIRUSES BASED ON PHYLOGENETIC ANALYSIS

Gerilovich A.P., Limanskaya O.Yu., Gorajchuk I.V., Arefyev V.L., Gema |.A.
Natiional Scientific Center “Institute experimental and Clinical
Veterinary Medicine”, Kharkov

Goal. The topology of constructed phylogenetic trees based on the evolutionary distance allows
to obtain the reliable information, particularly about the genotypic characterization, the isolates spectrum of the
infected agents circulating in a particular area. The aim of this work is to study the phylogenetic relationships of
basic animal pestiviruses.

Methods. The softwares Mega 4, ver. 4.0.2, and PhyML, ver. 3.0, are used for the phylogenetic
analysis. The methods of linking nearest neighbors (Neighbour joining) and maximum savings (maximum
parsimony) are used for a dendrograms construction.

Results. The phylogenetic relationships of classical swine fever viruses (CSFV) circulating in different
geographic regions are studied. It is shown that each of the currently known genotypes of CSFV forms a clearly
separated cluster. It is shown that the phylogenetic analysis is a necessary component of effective vaccination,
and the establishment of long-term forecasting of outbreaks and the prevention of further spread of CSF.

Conclusion. The variability of E2 gene encoding the coat protein of the CSFV is proved. A phylogenetic
analysis of animal pestiviruses based on E2 gene sequences demonstrated the possibility of genotyping on the
basis of this gene. The promising of phylogenetic analysis for the molecular labeling of the classical swine fever
virus is demonstrated.

Keywords: classical swine fever virus, genotype, phylogenetic analysis.
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