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The pestivirus genus of the family Flaviviridae comprises four species and a number of additional viruses. Bovine viral diarrhoea virus
type 1 (BVDV-1) mainly infects cattle but also sheep, pig, roe deer, deer, alpaca and buffalo. Abortion, birth of persistently infected animals
and in some special cases highly fatal mucosal disease may appear in infected cattle. BVDV type 2 (BVDV-2) infects cattle and sheep
in which infection is characterised by similar clinical signs as infection with BVDV-1, but some highly virulent BVDV-2 strains may cause
haemorrhagic syndrome. Classical Swine Fever Virus (CSFV) infects only pigs. Infected animals may develop a lethal haemorrhagic
fever which results in significant economic losses for the pig industry. Border Disease Virus (BDV) mainly infects sheep but virus was also
detected in goat, pig, cattle, reindeer, and chamois. Clinical manifestations in infected sheep are abortion, stillbirths, barren ewes and
the birth of small weak lambs. In addition to these four established species, the Pestivirus genus contains a number of “unconventional’
representatives, including the giraffe, Bungowannah, antelope and HoBi-like pestiviruses.

The pestivirus genome is composed of a single-strand positive oriented RNA of about 12.5 kb size. The 5’ and 3'-ends of the genome
flank an ORF encoding a polyprotein composed of around 4000 amino acids. This polyprotein is cleaved by viral and cellular proteases into
four structural (C, E™, E1, E2) and 7-8 nonstructural (N°, p7, NS2-3, NS4A, NS4B, NS5A, NS5B) proteins (Meyers and Thiel, 1996). The
most conserved part of the genome is the 5’-untranslated region (5-UTR), the most variable one is the immunodominant E2 region.

The rapid development of molecular-genetic techniques, especially the polymerase chain reaction (PCR), sequencing of DNA and
computer-assisted phylogenetic analysis significantly improved typing of pestiviruses. The 5-UTR, NP and E2 form the basis for typing
pestiviruses at the genetic level. Methodologically, DNA fragments prepared by RT-PCR from these genomic regions are sequenced, the
nucleotide sequences are compared with other sequences deposited in international databases (GenBank) using computer programs,
such as Clustal W. Phylogenetic trees are constructed using computer programs such as MegAlign, Phylip, Mega. A phylogenetic tree
represents a graphical presentation of the evolutionary distances between nucleotide sequences analysed and shows the relationship
between pestivirus strains involved in the study.

Genetic analysis improved the taxonomy of pestivirus species and revealed new pestiviruses. In the early stages of pestivirus research,
three pestivirus species, namely BVDV, CSFV and BDV were recognised. When an additional pestivirus infecting cattle was detected in
Canada and the USA around 1990, the original BVDV was renamed BVDV-1 to differentiate it from the new BVDV-2 strains (Ridpath et al,
1994, Pellerin et al., 1994). To date, four additional pestiviruses are referred as “atypical”, without a status as species: Giraffe pestivirus
(Avalos-Ramirez, et al., 2001), originally isolated from a Giraffe in Africa; Ho_Bi-like pestivirus isolates detected in some foetal calf sera
used for the cultivation of cells (Schirrmeier et al., 2004) and recently also detected in naturally infected cattle in Thailand (Stahl et al.,
2007) and ltaly (Decaro et al., 2011); a pestivirus isolate from pronghorn antelope (Vilcek et al., 2005), and Bungowannah virus isolated in
Australia from pigs suffering from myocarditis (Kirkland et al., 2007).

At present, a new nomenclature of pestiviruses is being discussed among specialists working in the pestivirus field. The main problems
are the taxonomic names for atypical pestiviruses, namely for Ho_Bi-like viruses, giraffe pestivirus, Bungowannah pestivirus. For example,
one suggestion is to name Ho_Bi-like pestiviruses as Brazil virus (virus for the first time found in foetal calf serum originating from Brazil)
or BVDV type 3 (BVDV-3). Another suggestion is to name pestiviruses as pestivirus-1, pestivirus-2, etc. There is also suggestion to divide
pestiviruses into ruminant and porcine groups and call them as ruminant or porcine pestivirus 1, pestivirus 2, etc. replacing old names as
BVDV, CSFV and BDV. The final agreement is not achieved yet.

Genetic analysis of pestiviruses revealed their high genetic variability and grouping of viral isolates below the species level (Avalos-
Ramirez, et al., 2001; Becher et al., 1999; Becher et al, 2003). When CSFV isolates collected from different parts of world were analyzed,
they clustered into four main phylogenetic groups (1, 2, 3, 4) with several clusters (1.1, 1.2., 2.1., 2.2., 2.3. etc) (Paton et al., 2000). The
BDV isolates were divided into 7-8 genotypes (De Mia et al., 2005; Oguzoglu et al., 2009).

In the beginning of genetic analysis of BVDV-1 isolates two subgroups (BVDV-1a and BVDV-1b) were identified only. When more
isolates were analysed, 12 phylogenetic subgroups (subgenotypes, subtypes) were recognised, namely BVDV-1a to BVDV-1k and |
(Jackova et al., 2008; Vilcek et al., 2001) and additional subgroups were described, now to BVDV-1p. Some of BVDV-1 isolates were found
in many countries around the world (BVDV-1a, BVDV-1b) others are predominant or unique to some countries (BVDV-1i for UK, BVDV-1k
for Switzerland). The BVDV-2 isolates which mainly circulate in cattle farms in USA and Canada but also in South America and Asia, and
occasionally found in Europe (for example in Germany, France, Austria, Belgium, Slovakia) were grouped into 2-4 subgroups (Flores et
al., 2002). Any of BVDV-1 or BVDV-2 subgroups can be specifically recognised by antigenic analysis. There is no clear evidence that the
isolates belonging to the particular phylogenetic subgroup develop special clinical signs in infected cattle.

High genetic variability of BVDV isolates complicates the development of specific molecular-genetic assays based on RT-PCR or
real-time RT-PCR for diagnostic laboratories. The primers for PCR assays were usually selected from the evolutionary highly conserved
5r-untranslated region of the pestivirus genome (Hoffmann et al., 2006; Letellier et al., 2003; Vilcek et al., 1994).

Rapid sequencing of PCR prepared DNA fragments and phylogenetic analysis of nucleotide sequences is useful for the establishment of
molecular epidemiology. In combination with classical epidemiological investigation, molecular epidemiology provides useful information for
the identification of sources of infection and to study the spread of infection between farms. Molecular epidemiology was successfully used in
the BVDV eradication program in Sweden (Stahl et al., 2005) and Austria (Hornberg et al., 2009). In Switzerland, where a BVDV eradication
program is being implemented, large collection of pestivirus isolates detected in infected cattle are analysed at the genetic level.

There is no doubt that the classical (epidemiological investigation on farms, detection of BVDV antibodies and antigen) and molecular-
genetic approach (detection of BVDV by RT-PCR, real-time RT-PCR, sequencing of PCR products and phylogenetic analysis) which
started in Ukraine with the introduction of common Swiss-Ukrainian-Slovak SCOPES project can help to fight BVD and to improve the
economic performance of cattle farming.
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FEHETUYHE PI3HOMAITTSA MECTIBIPYCIB: HACTIAKW AN TAKCOHOMII, BUSIBNEHHSA TA MONEKYNIAPHOI ENAEMIONOTT

Bincek C., fAckosa A., Bnacakoea M., Jleckoea B.
YHueepcumem gemepuHapHoi meduyuHu i hapmauii, Kocive, CriosayyuHa

Pid necmigipycie cimelicmea Flaviviridae sxrnioyae e cebe yomupu eudu sipycie ma Oekinbka 0odamkosux gipycig. bypxusuti po3sumok MoeKynsp-
HO-2eHemuyHux Memodig, 30kpema, nonimepasHoi naHutoeosoi peakyii (M/1P), cekseHysanHs [HK i komn'tomepHul hinozeHemuyHUl aHani3, 3Ha4HO
rokpauyue Moxnusocmi 0nsi munysaHHs necmusipycis. Hemae cymHisis, wo knacudHul nioxio (enidemionoeiyHe ocmiOXeHHs Ha hepmax, 8USENEHHS
aHmumin i aHmueeie BVDV) i monekynsipHo-2eHemuyHul nioxi0 (usHaqyeHHst BVDV 3a doromozoro [NLIP 8 pexumi peanbHozo yacy RT-PCR, cekeery-
8aHHs1 npodykmis /1P ma ¢hinoeeHemuyHo20 aHani3), Wo po3noyanucs 8 Ykpaixi 8 pamkax crinbHO20 WeellyapchKo - yKpaiHCbKO-Co8aubkoao npoekmy
moxyms doromoemu 6 bopomsbi 3 8ipycHoto diapeeto BPX i nidsuwyumu ekoHOMIYHY echekmusHOCI CiflbCbko20cnodapchkoi xydobu.
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