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Abstract

Objectives: The study is aimed at investigating the genotypic diversity of the causative agent of Bovine Leukemia, circulating
in animal populations from different regions of Russia. Methods: Genotyping and sequencing for samples of 444 bp gene
DNA element of cattle HVL isolates of Russian regions were conducted and phylogenetic analysis of the isolated strains
was performed. Findings: Blood samples, serum and leukoconcentrate of animal blood and DNA samples - env gene
region, 444bp long, of cattle leukemia virus were a subject of investigation. Samples from Belgian subgroup (type B) and
Australian subgroups (type A) of leukemia virus were singled out in the studied samples. The results of this study provide
an opportunity to study features of leukemic epizootic process in the region. For the first time in the middle Urals in Russia
the molecular-genetic structure of the cattle leukemia virus was singled out. Phylogenetic analysis of virus derived from
DNA sequencing has allowed classifying the studied strains and comparing them with global isolates. Determination of
the virus genotype allows for deeper research to identify the pathogenetic variants of leukemic process development in a
particular region - in the middle Urals. Study of genotypic diversity of the cattle leukemia virus opens new opportunities
and additional approaches to the development of methods for health improvement in leukemia disadvantaged populations.
Applications/Improvements: The data obtained will serve as a base for the creation of highly sensitive, specific primers
for effective PCR diagnostics.

Keywords: Cattle, Chain Reaction Method, DNA-sequencing, Genotype, Leukemia Virus, Molecular-genetic Structure,
Polymerase

safety is one of the most important competitive power

1. Introduction

parameters in accordance with the rules and regulations

Nowadays, especially during the introduction of retaliatory
sanctions on livestock products, imported from the (EU)
European Union to the Russian Federation, the demand
for qualitative, competitive food products produced
in the Russian Federation has increased. Its infection
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of the Customs Regulation. In this regard, the demand for
fundamental and innovative approaches to the diagnosis
and prevention of infectious animal diseases, aiding the
most rapid health improvement of the cattle population
in the Russian Federation, has increased sharply.
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Bovine Leukemia is a malignant lymphoproliferative
virus disease. Retrovirus of Bovine Leukemia Virus
(BLV), referring to Retroviridae family, Deltaretrovirus
genus, integrates into the DNA of the host leukocytes
and remains dormant in a great number of cells for a long
period of time, which complicates its identification and
detection of infected animals. The described disease refers
to the most common chronic infectious diseases of farm
animals in many countries all over the world, including
Russia. Over the past 15 years, in the Russian Federation
the BLV infection rate has not changed and ranges within
the limits of 10.3 — 14%, and Leukemia share in the
structure of infectious diseases of cattle exceeds 50%.

The disease is widespread around the world, and almost
all countries take measures to combat Leukemia. Some
US farms were troubled by Leukemia, but their products
are intended only for internal use. In the EU countries,
the work on the herd health improvement against this
disease was launched in the 1970-1980s. Nowadays, the
EU countries are safe in terms of Leukemia. They provide
Mandatory Leukemia Certification of all livestock.

The safety criteria are very strict: the certificate is
issued only in case of at least two-year absence of any
manifestations of the disease (in laboratory or clinical
studies).

In the United States, the program, which led to
recovery of the majority of large and small enterprises in
the country, was adopted in the 1980s.

In 2010, the Customs Union Regulations, which specify
that the raw milk and dairy products, meat and meat
products must be produced by the enterprises which are
Leukemia safe during the last 12 months, came into force.

Especially it should be noted that Belarus, a member
of the Customs Union, is, in general, Leukemia safe for the
past 5 years (the detection level of the positively reacting
animals in laboratory studies does not exceed 0.03%).
Therefore, the dairy products of agricultural enterprises
of the Russian Federation, by virtue of presence of
animals, infected by the Leukemia agent, will certainly be
less competitive.

Thespecial concernis caused by the degree of Leukemia
affected cattle in breeding farms in the Russian Federation
where 386 (25.5%) of 1,513 breeding enterprises, having
the appropriate licenses, are not Leukemia safe. 30%
of breeding enterprises are identified as those having
animals, infected by Leukemia Virus, which is a base of
the Leukemia infection spread in different regions of the
country through young livestock marketing.
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It was proven that the existing methods of Leukemia
diagnosis are highly-sensitive and specific. They allow
identifying virus carriers early in the course of the
disease. With the right arrangement of the anti-Leukemia
measures and the control of their full implementation,
livestock enterprise can be improved in 3-5 years on
average.

Successful implementation of health-improving
programs in the Russian Federation is in place: this
disease was completely extirpated in the Sverdlovsk
Region with livestock of 130,000 cows, in both public and
private livestock breeding; in the Leningrad Region - in
public livestock breeding; in 2008, the number of unsafe
objects was reduced by 4 times (from 186 to 76 in 2015)
in the Tyumen Region.

Since 2004, 174 unsafe farms have been improved in
the Krasnodar Region. Health-improving measures are
more effective with scientific and methodological support
of leading Leukemia researchers of the Russian Research
Institute for Experimental Veterinary, Ural Scientific
Research Veterinary Institute, Institute of Experimental
Veterinary of Siberia, the Far East State Scientific
Institution and others.

Various diagnostic approaches exist for the purpose of
cattle blood sample testing for the BLV virus, particularly
the serological
Linked Immunosorbent Assay) and molecular genetic
(Polymerase Chain Reaction) methods. However, it
is impossible to identify the BLV early in the course of
the infection by serological ‘indirect’ methods, which
is especially important for timely isolation of healthy
calves from the BLV-infected animals. Polymerase
Chain Reaction is a more sensitive ‘direct’ method of the
pathogen identification, but it is not always effective at
low BLV proviral load early in the course of the disease.

Currently, many scientists around the world monitor
studies of the molecular-genetic structure of the Bovine
Leukemia Virus'.

At the initial stage of infection, the BLV penetrates
into the chromosomal DNA of lymphocytes in the form
of provirus in small numbers of 1-3 copies per diploid
genome”?, and the animal becomes a virus carrier for the

(Immunodiffusion Test, Enzyme-

whole life.

In the host organism, chronically persistent virus can
undergo mutational changes, intended for increase of the
pathogenicity, overcoming more effective host defense
mechanisms. Therefore, along with the genetic status of
the microorganism, it is necessary to consider the genetic
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variability of the pathogen, which may, with the long-term
persistence, be able to change its pathogenicity towards
either the commensalism or strengthening of pathogenic
properties®*°.

The data on the functional significance of
polymorphisms, pathogenic properties of the genotypes,
their ability to avoid immune surveillance by the host are
not fully studied".

It is indicated in * that the genetic variants of BLV
with certain amino acid substitutions in gp51 protein
epitopes were found in 7.5% of the animals being infected
by the BLV, but still seronegative. Such variants can avoid
detection of antibodies and will significantly interfere
with the serological diagnosis of BLV infection.

During the infection, the majority of BLV-infected
animals stays clinically healthy, but one third of them
suffer from persistent lymphocytes, resulting from the
polyclonal proliferation of B-lymphocytes, primarily,
CD5 + cells, and only 0.1-10% of the animals suffer from
lymphoid tumors, as it was observed.

Like other complex retroviruses, BLV genome
contains structural and regulatory genes - gag, pol and
env genes. The env gene encodes the gp51 and gp30
transmembrane glycoproteins of virus capsid, which
cause the virus infectivity and detection of neutralizing
antibody response during the immune response.

Genetic changes within the Deltaretrovirus genus
are minimal as compared to lentiviruses of humans and
animals. Full comparison of the genomes of the Belgian,
Japanese and Australian BLV isolates identified high
nucleotide homology (97%). Analysis of genetic variation
of gp 51 sequences also showed a significant number of
conservative BLV isolates in several geographic locations.
These studies are consistent with the ones, previously
conducted by ' and * who showed only minor differences,
mostly, point (single base) mutations in the range of
seven to twenty-two geographically different strains,
respectively. These mutations were characterized by some
differences in restriction sites, enabling to categorize BLV
isolates into three and six genotypes according to the
RFLP analysis. It was also shown that some genotypes
may affect the leukemia virus genesis. In ' reported the
connection between some BLV variants and the inability
to detect antibodies in the infected cattle, but *and
observed no correlation between individual genotypes
and serological status of infected animals.

Characterization of the global genetic diversity of
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BLV is the current task of international research efforts.
Previous studies of phylogenetic analysis found that the
env sequences, received from other countries, can be
grouped into three or four different genetic subgroups.
Other studies, recently conducted by '°, which include
the study of the available sequence with different
geographical origins, clearly showed that the BLV isolates
can be classified into seven different genotypes. However,
this classification was based on the available data on
sequences; basically it contains BLV strains, circulating
in the cattle population of the United States and South
America.

Currently, there are no comprehensive monitoring
studies, dedicated to genetic characterization and
classification of BLV isolates, found in Eastern Europe
and Russia.

2. Purpose, Objectives and
Methodology of the Study

The purpose of this study was to investigate the genotypic
diversity of the causative agent of Bovine Leukemia,
circulating in animal populations from different regions
of Russia.

To achieve the purpose, the following objectives
were set:

1. To conduct the genotyping and sequencing of the
DNA region sample of the 444 bp gene of BLV isolates in
Russian regions.

2. To perform Phylogenetic Analysis of isolated
strains.

Experimental studies for DNA-sequencing of
samples, taken from the blood of animals in the different
regions of Russia, were conducted in the Department of
Biochemistry of the Poland National Veterinary Research
Institute (Pulawy), Director - Tadeusz Wijaszka, with
involvement of Professor Jacek Kuzmak.

The following data were used for epizootological
analysis: the statistical data of veterinary reports,
the results of diagnostic studies on Leukemia by the
veterinary laboratories in Sverdlovsk, Tyumen, Kurgan
and Chelyabinsk regions, the results of studies of the
biological material conducted in the Ural Scientific
Research Veterinary Institute and National Research
Veterinary Institute in Poland.

The object of the study was the bovine cattle of Ural
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type of black-and-white cattle, belonging to agricultural
enterprises in Urals Federal District.

The subject of the study was the blood sample, a blood
serum and leukoconcentrate from the blood of animals
and samples of DNA region of env gene 444bp long of
bovine leukemia virus.

Laboratory diagnostic tests of blood, serum of animal
blood with the help of Immunodiftusion Test, Enzyme-
Linked Immunosorbent Assay and Polymerase Chain
Reaction were carried out according to the Diagnosis of
Bovine Leukemia Guidelines, approved by the Veterinary
Department of the Ministry of Agriculture of the Russian
Federation as of August 23, 2000.

Comparison of the efficacy of different laboratory
methods for diagnosing BLV-infected animals was carried
out in livestock enterprises of the Urals.

In the recovered herds of cattle, the blood samples
of cows and heifers of various ages were taken. The
blood samples obtained from experimentally infected
sheep and rabbits were taken as a template. Then, the
obtained material was tested by different methods at
the same time: Immunodiffusion Test (IT), Enzyme-
Linked Immunosorbent Assay (ELIA), Polymerase Chain
Reaction (PCR) and Nested Polymerase Chain Reaction
(PCR).

Blood samples for PCR studies were taken from
animals and put into the Venosafe-Hematology VEF-
0539DK (manufacturing country - Belgium) vacuum
tubes containing ethylenediaminetetraacetic  acid.
The study was carried out using the Leukemia test
systems, manufactured by Central Research Institute
of Epidemiology of Rospotrebnadzor, Federal Budget
Institution of Science (Moscow), according to the
instructions approved by the Rosselkhoznadzor on
February 29, 2006, as well as primers, manufactured by
the Russian Central Research Institute of the Fats and
Oil Industry of the Russian Academy of Agricultural
Sciences'.

The investigation of samples through ELISA was
carried outusingthe Veri-testkit for detection ofantibodies
to BLV (manufactured by Narvak, Manufacturing
and Research Association, Moscow) according to the
instruction No. 13-7-2/2130 as of August 23, 2000,
approved by the Veterinary Department of the Ministry
of Agriculture of the Russian Federation, and the
SERELISA® BLV Ab Mono Blocking kit (manufactured by
Synbiotics, France).
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The diagnostic kit, manufactured by BIOK (Kursk
biological-manufacturing plant) was used for the
Immunodiffusion Test (IT) diagnostics. The investigation
was conducted according to instruction No. 13-7-2/2130
as of August 23, 2000, approved by the Veterinary
Department of the Ministry of Agriculture of Russia.

Genomic DNA was isolated and purified from the PCR
product (primers, nucleotides, polymerases, dNTP) by
Nucleo Spin Extract® IT set (MACHEREY-NAGEL GmbH
& Co. KQG), according to the method, described by foreign
authors4,ll—l3,l7—
spectrophotometry, for which process the GeneQuantII
DNA Calculator (Pharmacia Biotech) device was used.
Molecular biology class water, free of nucleases, filtered
by 0.22-micron membrane (manufactured by Fermentas),
was used as H,O.

Formation of primary and Nested PCR was performed
according to the methods described by *%.

Env-Nested PCR was performed with pair of primers:
env, . and env, (external primers ending with the
608bp amplification of fragments) and env,, env_
(internal primers ending with the 444bp amplification of
fragments).

Oligonucleotide primers for PCR were designed
according to the sequence data, published by ® Primers
corresponding to env gene were chosen because this area
is common to different strains of BLV proviruses”*'".

All primers used in this experiment were obtained
from the MWG-Biotech (Ebersberg, Germany).

Amplification was performed according to the
methods, described by '. The amplification reaction was
performed in 480 DNA thermal cycler (Perkin-Elmar
Cetus, Inc., Weitersladt, Germany) or TRIO Thermoblock
(Biometra, Uittingen, Germany).

Gene Ruler (1IKb DNA) Ladder Plus, Fermentas
(0.1 mg/ml) was used as the marker, and Loading
buffer, Fermentas was used as the loading buffer. The
electrophoresis reaction was carried out using 1.5% agar
gel after the staining with ethidium bromide and was
visualized in the Gel Doc system Bio-Rad Laboratory
(BIORAD).

The study of env 444bp gene polymorphism was
performed according to the methodologies, described by

1%, and its concentration was evaluated by

the following authors.*!'718

Sequence of isolated PCR product during the
sequencing of env 444bp gene site of BLV was determined
using Terminator v.3.1 (Applied Biosystems - Life
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Technologies), a set of fluorescent, coloring dideoxy
terminator sequencing cycle, and analyzed in 3730xl
DNA Analyzer (Applied Biosystems — Life Technologies).
Phylogenetic tree of the nucleotide sequences of various
BLV strains was drawn up with the help of MEGA 4
software package
analysis, version 4.0)%.

World strains, studied for comparison during the
phylogenetic analysis, were taken from Gen Bank?'.

Statistical processing of the digital data was performed
using Microsoft Office 2003 standard programs on a
personal computer.

(molecular evolutionary genetics

3. Results of the Study and
Discussion

All samples were taken from the positively responding
(according to the latest investigations in IT) cows aged
3-4 years, hematologically sick animals and calves aged
3.5-4 months. The samples were selected from various
agricultural enterprises of Koelga (1C, 7C, 8C, 9C, 10C),
Etkulsk (Ural 1, Ural 2) districts of the Chelyabinsk Region,
as well as from the Yalutorovsk district of the Tyumen
Region (1s, 2s, 3s, 4s, 5s). Table 1 gives characteristics of
the analyzed material.

PCR is an analysis focused on the identification of
Leukemia provirus in cows’ blood,? it has shown that not

Table 1.

all IT-positive animals are virus carriers of the detected
fragment of the env gene. DNA analysis of 30 cows from
the Chelyabinsk Region found that 65.00% of IT-positive
(Ural 1) and 90.0% of hematologically sick animals were
the carriers of the Leukemia virus detected by PCR
method. This fact may be connected with the reason that
the animals are at a resistant alymphatic stage or at an
early stage of persistent lymphocytosis, which conditions
low levels of proviral DNA in the blood of cows. The
chronically persistent virus can undergo the mutational
changes, intended for the increase of the pathogenicity,
overcoming of more effective host defense mechanisms®.

Until the end of 2010, BLV strains, singled out all over
the world, were classified into seven different genotypes™".
Currently, at least eight evolutionary genotypes of
Leukemia virus are singled out®.

The performed PRC-RFLP (Restriction Fragment
Length Polymorphism) analysis of the env gene fragment
of BLV of 444 bp length showed that two genetic types of
Leukemia virus, which are related to viruses of ‘Australian’
and ‘Belgian’ subgroups according to the International
Classification, are circulated in the studied regional
populations.

The studies have shown that two types of Leukemia
virus, related to the viruses of ‘Australian’ and ‘Belgian’ types
according to the genetic classification, are circulated in two
farm units of the Chelyabinsk region (Figures 1A, 1B).

Characteristics of the Analyzed Material, studied in the Russian Scientific-

Research Institute of Livestock Breeding (State Scientific Institution) of the Russian

Academy of Agricultural Sciences

Ser. District Breed Livestock unit BLV Status PCR+, %
No. number,n  IT+ including hematology «+»

1 Moscow Black-and-White 30 30 8 100.00

Region

2 Ural 1 Black-and-White 20 20 - 65.00
3 Ural 2 Black-and-White 10 10 10 90.00
4 South1  Ayrshire 10 10 - 80.00
5 South2  Holstein 10 10 - 80.00
6 South 3  Holstein 10 10 - 90.00
7 South4  Ayrshire 10 10 - 80.00
Total: 100 100 18 85.00
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Moscow Region

100% -
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BO% -
40% -
20%
0%

Moscow Region

T
South 2 Ural 2 Ural 2
—@— SubgroupA  —&A— Subgroup B

O Subgroup B [ Subgroup A

(A)
Figure 2.  Distribution of BLV Genotypes in Case of the
Moscow Region Hematological Stage of the Disease.
Note: animals, infected with the Australian type of BLV, are
shown as the upper cylinder, and those, infected with the
Belgian type of BLV, are shown as the bottom cylinder.

Phylogenetic studies of populations, carried out in
the Russian Scientific-Research Institute of Livestock
Breeding (State Scientific Institution) of the Russian
Academy of Agricultural Sciences, based on the analysis
of restriction polymorphisms of the env gene, have shown

South
that the whole investigated animal population is grouped

into two clusters (Figure 3).

—O— Subgroup A —A— Subgroup B

(B)

Figure 1. Molecular Genetic Characteristics of the Virus
Types in the Geographical Aspect.

Note:

Subgroup A: Australian type, showed with the help of
circular marker; Subgroup B: Belgian type, showed with the
help of triangle marker.

Analyzing the data of Figure 1A, one should note that
the infection of Belgian type of virus in the farm units of
the Chelyabinsk Region was at the level of 77.78% in the
Ural 2 farm unit and up to 92.31% in the Ural 1 farm unit.
The detected virus of animals of Ural 2 group, in which
the hematologic stage of BLV were detected, refers mostly P : ! ! : :
to the Belgian type, and the ratio was 1: 3.5 (Figure 2). S A
Thus, the ability of both the Australian and Belgian types
of the virus to cause hematologic stage of the disease was
shown.

Figure 3. Phylogenetic analysis of populations.
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The first cluster includes two farm units of the Ural
region and two farm units of the South part of Russia
- South 1 and South 3. The second cluster is formed by
animals of two farm units — South 2 and South 3, which
also include the animals from farm units of the Moscow
Region. For the final results on geno-geographical
phylogenetics of BLV, it is necessary to carry out the
sequencing of the env gene of the selected region.

Not quite the same situation was observed in the
DNA samples, studied by us in the Poland National
Veterinary Research Institute using the RFLP and DNA
- sequencing. The samples were taken from the RID
(+) and hematologicaly sick animals of the Yalutorovsk
district of the Tyumen Region and Koelga district of the
Chelyabinsk Region (Figure 4).

The obtained data allow referring BLV isolates of the
Chelyabinsk Region to the Belgian type B, since during the
analysis of restriction fragments each of the enzymes reacted

typically for the B subgroup of provirus (Bam HI did not form
fragments, BclI split it into sites 225 and 219 bp long, and
Pvull split it into sites 280 and 164 bp long). DNA samples
of imported cows from Yalutorovsk district of the Tyumen
Region have shown different results in RFLP analysis. Thus,
the Bam HI enzyme split all amplicons into fragments 128
and 316 pb long; BclI - into segments 225-219 bp long; Pvull
in samples No. 1s, 2s, 4s did not form the fragments, which
is typical for the Australian or Japanese subgroup, that is why
these samples were referred to the Australian subgroup (in
the analysis of each of the enzymes), and in samples No. 3s
and 5s it formed fragments 280 and 164 bp long, which is
typical for the Belgian subgroup provirus, so these samples
with comprehensive analysis can be referred to the Australian
or Belgian subgroup (A/B).

The summarized analysis data of the distribution of
restriction fragments for each of the enzymes (Bam HI,
Pvu II, Bcll) is shown in Table 2.

Bam HI

1 2 1s 2s 3s 4s 5s 1c Tc 8¢ 9¢ 10c
BIE DD i e e e e — — — T S — — ey - — 444 bp

128 bp €—

Australian or Japaneese

| Bcll

1 2 1s 2s
W W —— e —

Australian or Belgian type

Pwvull

Nt

Belgian type
B

3s 4s 5s I
—- 225 bp

—»219 bp

1 2 1s 2s 3s 4s |5s 1c Tc 8c 9c 10c

444 bp d— . o —

mix mix

— e
Aard Aors B A or 3 — — — — —
-

:tzao bp
164 bp

Belgian type
B

Figure 4. Electrophoregram of the distribution of restriction sites during the RFLP analysis of env
gene of BLV with 3 restriction enzymes (BamHI, Pvull, and BclI) in test samples of DNA of animals

from different regions of the urals.

Lines: M - molecular marker weighting 100 bp ; 1, 2 - DNA samples from the sheep; 1s, 2s, 3s, 4s,
5s - DNA samples from cows of Tyumen region; 1c, 7¢, 8¢, 9¢, 10c - DNA samples from cows of the

Chelyabinsk region.
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Table 2. Results of the BLV genotyping from the isolates, obtained in the Chelyabinsk and Tyumen
regions

Ne.  Region Endonucleases and their Classification
restriction fragments

BanHI Bcll Pvull Beier etal., 2001

1S Tyumen Region 315/129  226/218 444 Australian

2S 315/129  226/218 444 Australian

3S 315/129  226/218 281/163 Not classified
4S 315/129  226/218 444 Australian

5S 315/129  226/218 281/163 Not classified
1C Chelyabinsk Region 444 226/218  281/163 Belgian

7C 444 226/218  281/163 Belgian

8C 444 226/218  281/163 Belgian

9C 444 226/218  281/163 Belgian

10C 444 226/218  281/163 Belgian

Genotyping researches of the env 444bp gene site
defined the type of virus circulating in the farm units of
the Tyumen and Chelyabinsk Regions.

The obtained data allow refering BLV isolates of
the Chelyabinsk Region to the Belgian type B. In RFLP
analysis a part of DNA isolates from cows imported from
Yalutorovsk district of the Tyumen Region was referred I @ type B l
to the Australian subgroup (in the analysis of each of the C. Chelyabinsk Region (N = 7)
enzymes), and the part of such isolates formed fragments
which are typical for both Belgian and Australian
subgroups (A/B), see Figure 5.

B type A

E. Sverdlovsk Region (N = 4)

Figure 5. Distribution of BLV Genotypes over the env gene
| B type A BE type B in the Test DNA samples from different regions of Russia (%).

A. Krasnodar Krai (N = 5)

Thus, in the test samples, we predominantly identified
samples from the Belgian BLV subgroup (type B) and
the Australian subgroup (type A). Approximately 10% of
DNA samples can be classified both as the subgroup A
and the subgroup B (type A/B) according to distribution
of restriction fragments in all endonucleases.

The territorial distribution of various BLV strains has
’ Btype A BtypeB @typeA/B its peculiarities. Presence of mixed genotypes within the

B. Tyumen Region (N = 9) same farm or district (Yalutorovsk district of the Tyumen
Region) can point to its simultaneous coexistence and
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Figure 6. Phylogenetic tree of BLV strains, identified in various countries of the world, including the Ural region of Russia.
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possible delivery of one of the BLV types with the imported
livestock, due to the lack of officially recommended
serological diagnostic methods in the implementation of
international and domestic cattle trading. In this regard,
we performed DNA-sequencing of the test samples from
animals of Chelyabinsk and Tyumen regions.

As a result of the research, we obtained the nucleotide
sequences of the DNA of the BLV env 444bp gene,
conducted its phylogenetic analysis, which allowed us
to classify test strains within the groups and subgroups,
to determine its geographic distribution, as well as to
compare them with each other and with the world-
famous BLV isolates, taken from the International Bank
of Genotypes?'.

In the dendrogram shown in Figure 6, the isolates
from the Chelyabinsk and Tyumen Regions are located in
the 7 and 4 genotypes, respectively; they formed uniform,
but separated branches. When comparing these isolates
with the known isolates (FLK_BLV), the most significant
changes were made to G, GG, H & D, and ND1, ND2
epitopes.

A large amount of provirus circulates in the blood
of such animals, the leukocytosis is observed, the
immunological response is suppressed. This “aggressive”
type of virus was predominantly defined in the Belgian
group, and its existence is explained by the evolutionary
stage of the virus adaptation in the host body during the
territorial displacement.

Hence, these studies allowed obtaining the additional
data on the regional phylogeny of env gene element of
Bovine Leukemia. In * knowledge of the peculiarities
of the structure and functioning of the genome of the
virus/provirus will enlarge the fundamental data about
the genetics of the virus disease, will hereafter enable not
only to understand, but also to control the course of the
infection®? and, probably, will open the ways for the
development of vaccines against different types of BLV,
thus, improving the health of Russian livestock breeding.

The obtained data are consistent with the works of *.

4. Conclusions

Extensive studies on the molecular genetic structure
of the cattle leukemia virus circulating in the Russian
Federation were carried out, and its genotype diversity
was determined.

- 10 I Vol 9 (42) | November 2016 | www.indjst.org

Comparative-bioinformatic analysis of the genome of
different BLV genotypes was performed.

The obtained data can serve as a basis for creating
highly-sensitive specific primers for efficient PCR
diagnostics.
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