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Molecular typing of BLV samples isolated from Holsteinized Russian Black Pied cattle was carried out, and various
cytofluorometric and morphological blood indices were examined. We performed the total count of white blood
cells (WBC), lymphocyte (lymf), granulocyte (gran), monocyte (mon), red blood cell (RBC), hemoglobin (HGB),
hematocrit (HTC), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC), red blood cell distribution width (RDW), platelet count (PLT), mean platelet
volume (MPV), platelet distribution width (PDW), and platelet crit count (PCT). The LTR-region of BLV was haplo-
typed. Only viruses of haplotypes | (0.33+£0.03) and Il (0.67 £ 0.03) of the eight possible were detected. The ratio of
hematologically sick, healthy, and suspected carriers of BLV of haplotypes | and Il was comparable with the results
of other researchers. The numbers of leukocytes, erythrocytes and platelets in the blood of carriers of haplotype
Il exceeded the corresponding parameters of cattle affected by the virus of haplotype . It is interesting to note
that the difference in the hemolytic status of animals was manifested not only by the concentration of leukocytes
as directimmune agents but also by the count of erythrocytes and platelets, which are not directly involved in the
immune response. The number of particles of haplotype Il of the BLV circulating in the blood of infected individu-
als exceeded that of the carriers of haplotype I. In this connection, an assumption was made about the evolution-
ary advantage of the more virulent haplotype lll. However, the results of our own research in conjunction with the
data of other scientists indicate that the high virulence of individual virus strains is a consequence of the tendency
to implement the maximum possible intensity of the synthesis of virus particles but not of the high damaging
effect alone. It is shown that high lethality is evolutionarily disadvantageous for viruses, since the extinction of the
carrier as a biological species is fraught with the disappearance of the virus itself.
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MpoBefeHO MONEKYNAPHO-reHeTUYeCcKoe TMNMPOBaHME 06pasLioB BMpPYCa feilko3a KPYMHOro poraTtoro CKoTa
(BLV), BbigeneHHOro 13 o6pasLoB KPOBM YE€PHO-MECTPbIX FONAUTUHU3MPOBAHHBIX KOPOB, Y KOTOPbIX Oblnv 1C-
cnefloBaHbl pasnnyHble LUTOGNIOOPOMETPMYECKIME 1 MOpdOoormueckmne nokasatenu Kposu. OueHrBany obuyee
cofepxaHue nemnkoumtos (WBC), copepkaHne numdoumtos (lymf), rpaHynouutos (gran), moHouuToB (Mon),
sputpoumtoB (RBC), remorno6uHa (HGB), rematokput (HTC), cpegHuii o6bem sputpoumtoB (MCV), cpegHee co-
epXaHue remornobuHa B ogHom 3putpoumte (MCH), KOHUEHTpauuo remorfiobuHa B 3pUTPOLIUTapHOI Macce
(MCHCQ), nnpekc pacnpegenexmns saputpoumtoB (RDW), konmyectso TpomboumToBs (PLT), cpeaHuin obbem Tpom-
6ouutoB (MPV), nigekc pacnpegeneHus tpoméoumnto (PDW) n tpombokput (PCT). OnpegeneHsbl raniotunb
SNP LTR-o06nacTu BLV. 3 BOCbMM BO3MOXHbIX Oblnii 0O6HapYKeHbI TobKO BUPYChI rannotunos | (0.33+0.03) n lll
(0.67 £0.03). CooTHOLUEHWE remaToNornyecky 60nbHbIX, 340POBbIX U MOLO3PUTENbHBIX HOCUTENEN BUPYCa NENKO-
3a KpynHoro poratoro ckoTa | u lll rannoTunos 6b1i10 CONOCTaBMMO C pe3yfbTaTaMu ApYrix nccneposatenei. Konu-
YeCTBO NIENKOLMTOB, SPUTPOLUTOB 1 TPOMOOLMTOB B KpoBMK HocuTenel lIl rannotrna npeBblwano aHanornyHole
napameTpbl KPYMHOrO PoraToro CKoTa, Mopa)KeHHOro BMpycom | ranfotuna. HTepecHo OTMETUTb, YTO pasHMLa
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CeaA3b rannoTtunos SNP LTR-o6nactu BLV ¢ rematonornyeckumm
roKasaTensamy KpoBU KPYMHOro poraToro ckota

remaTtosiormyeckoro craTyca »1BOTHbIX MPOABMIACh HE TONbKO B KOHLEHTPALMU JIENKOLMTOB, HEMOCPeACTBEH-
HbIX UMMYHHbIX ar€HTOB, HO 1 B COAEPXaHWUN SPUTPOLIMTOB 11 TPOMOOLIMTOB, HE UMEIOLLMX K UMMYHHOMY OTBETY
HernocpeacTBeHHOro oTHoweHuA. Konnuectso yactuy Il rannotmna BLY, unpKynumpyoLwmx B KPOBY 3apa*}KeHHbIX
ocoben, npeBbillana TakoBoe 3HaueHre Hocutenelt | ranfiotuna. B cBA3M ¢ 3TUM BbIABUHYTO NpeAnosioxKeHre o6
3BONIOLMOHHOM NpeumyLlectse |l rannoTuna Kak 6onee BMpyneHTHoro. Bnpouem, pesynbraTbl HAaCTOALLErO UC-
cnefoBaHNA B COBOKYMHOCTUN C faHHbIMU APYFMX YUYEHbIX MOKa3blBatoT, YTO BbICOKAA BUPYNEHTHOCTb OTAEMbHbIX
LITaMMOB BUpPYCa eCTb CNIeACTBME CTPEMIIEHVA K peanm3aumn MakCMManbHO BO3MOXXHOWM MHTEHCUBHOCTM CHTE3a
BMPYCHbIX YacTULl, @ He JOCTUXEHMA BbICOKOro nopaatowero sddekra Kak TakoBoro. [okaszaHo, UTo BbiCOKas
CMePTOHOCHOCTb BOJIIOLMIOHHO HEBbIFOHA BUPYCaM, Tak KaK BbIMPaHMe HOCMTENA Kak 6ronormyeckoro Brnaa

ypeBaTo nc4esHOBeEHMEM 1 CaMOro BMpyca.

KntoueBble cnoBa: BLV; LTR-o6nacTb; rannoTunbl; reMaTofiormyeckre nokasatenu KpoBu; NeNKOUUTbI; KPYMHbI

poraTbiii CKOT.

Introduction

The bovine leukosis epizootic situation inspires intensive
development of strategies aimed at preventing the spread of
the disease. It comes down to the isolation of sick animals
from healthy ones or to the slaughter of infected individuals
(Knapen et al., 1993; Nuotio et al., 2003; Acaite et al.,
2007). The latter method proved to be very effective in the
countries of Western Europe, New Zealand and Australia,
where the purification of herds from the pathogen (BLV) is
complete or almost complete (Polat et al., 2017).

Despite these measures, bovine leukosis is by far the
most common epizootic disease in Russia and some other
countries (Juliarena et al., 2017). It was identified in 28
regions of the Russian Federation (175 adverse sites) in
2017. The largest number of adverse sites for the disease,
45, was found in Kaluga region; in the Republic of Crimea,
32; Novosibirsk oblast, 27; and Moscow oblast, 20
(Novikova et al., 2018). According to some data (Kozyreva,
Gulyukin, 2017), leukosis constituted about 65-66 % of
the cases of infectious diseases in 2015.

One of'the likely reasons for the low efficiency of bovine
leukosis control is the high percentage (70 to 90 %) of
animals with the asymptomatic stage (Ernst et al., 1997;
Smirnov Yu.P. et al., 2015; Gyles, 2016; Juliarena et al.,
2017), as characterized, among other things, by the normal
nonpathological number of leukocytes, in particular,
lymphocytes. The clinical stage is typically observed in 4
to 5-year-old animals, where, in the overwhelming majority
of cases, the economic use of dairy cows is nearing its
completion (Smirnov P.N. et al., 2015). Sometimes the
latent period can be delayed to 8 years of age (Kettmann et
al., 1994). In some cases, slaughter of animals infected with
BLV but culled for other reasons not related to the clinical
manifestations of leukosis was recorded (Mishchenko et
al., 2018).

PCR diagnostics (Smirnov P.N. et al., 2015) and enzyme-
linked immunosorbent assay (ELISA) (Syurin et al., 2001)
are effective methods for identifying BLV carriers, but their
high cost significantly hinders widespread use.

Another complicating factor is the high mutational
variability associated with viruses (Lewin, 2008). In
particular, there is a hypothesis about the accumulation
of BLV mutations that allow the virus to avoid the host’s
immune response (Blood et al., 1979; Syurin et al., 2001;

Buehring et al., 2003; Smirnov, 2007; Smirnov etal., 2011;
Batenyova, 2015). For the virus itself, such mutations are
undoubtedly beneficial and therefore must be supported
by natural selection.

The LTR region contains the so-called housekeeping
genes, among which there are regulators of mRNA
transcription and translation. The collinear nucleotide
sequence of the virus studied shows that at least some
of the evolutionary phenotypic “acquisitions” stem from
mutations not in protein-coding genes, but in the household
genes, due to which mutagenesis is accelerated (Barrick et
al.,2009). Indeed, mutations in the nucleotide sequence of
the LTR region can activate mutagenesis in BLV (Merezak
et al., 2001). A study of the LTR regions of other viruses
gave similar results (Moelling, 2016). It is logical to assume
that it was mutations in the LTR-region of BLV that could
contribute to the evolutionary flexibility of the virus and
provoke its ability to avoid the host’s immune response. It
is likely that more virulent strains that efficiently translate
mRNA have the maximum advantage, thereby causing the
greatest damage to the carrier. The aim of our research is
to evaluate the hypothesis of the evolutionary advantage
of mutant BLV strains due to higher virulence.

Materials and methods

Experiments were done with total DNA samples isolated
from 780 cows of the Holsteinized Russian Black Pied
breed. Blood samples were taken from the tail vein with
sterile catheters using EDTA as an anticoagulant in 2015-
2016. DNA was isolated with the DNA-Sorb-B kit (Central
Research Institute of Epidemiology, Russia).

Cytofluorimetric and morphological blood indices were
determined with an automatic veterinary haematology
analyzer PCE-90 Vet.

Oligonucleotide primers were designed with regard
to the mutational status of the isolate sequences. The
annealing temperature of the primers was calculated from
the percentages of nucleotides in the oligonucleotide
sequences (Table 1).

Primers were synthesized according to the sequence in
an automatic oligonucleotide synthesizer. Primer purity
was monitored by High Sensitivity Gas Chromatography
and found to be no less than 95 %. Primers were stored
at —20 °C for no more than six months.
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Table 1. Characteristics of oligonucleotide primers flanking the LTR region of BLV, 443 bp

Criterion

Forward primer

Reverse primer

g end site

Table 2. The amplification mode for LTR 443 bp

Number of cycles Temperature, °C Time, min
1 ...................................... 9 5 .................................... 3 0 ................................
.......................................... 9 505
.y 61 .................................... 0 5 .................................
72 .................................... 0 5 .................................
1 ...................................... 7 2 ................................... 3 0 ................................

Table 3. Composition of the PCR mixture (per one reaction)

Components

Required volume, pL

Before starting the polymerase chain reaction, the
amplification mode was programmed. Based on the
calculated annealing temperature of the primers, a
special program was used to program the amplifier
(Table 2).

Table 4. The formation of haplotype layout

Haplotype The products of restriction fragments

CCCCATRCGACCGGTTACAC

The required number of components of the reaction was
calculated for the required number of samples in order to
prepare the PCR mixture. We determined the total number
of reactions as n + 3 + 1, where n is the number of DNA
samples that need to be diagnosed; 3 is the number of
controls used in the reaction (IC is the internal control of
the PCR setting; NC is the negative control reactions; PC
is the positive control of the reaction); 1 is for the PCR
mixture for an additional calculated sample. The calculation
of the volume of each component of the mixture was made
in accordance with Table 3.

The following reagents were added to the control tubes:
positive control (PC), internal control (IC), and negative
control (NC). Standard BLV FLK was used as a PC; a pair
of specific primers for bovine DNA was used as an IC;
DNA buffer was used as a NC.

Twenty microliters of mineral oil were layered on
top of the mixture (in case of using amplifiers with a
nonheated lid). The amplification products were resolved
by electrophoresis in an agarose gel slab and visualized on
a transilluminator.

To purify the amplification products from nonspecific
fragments, the luminous strips were cut out of the gel on a
transilluminator and the amplificates were isolated by the
spin column method.

Maps of hypothetical LTR-region restriction sites were
compiled. The restriction sites were: BstMA 1 (237 bp),
Bsel (378, 370 bp), and BspAC 1 (262 bp). To analyze
possible combinations of substitutions on the selected
sequence of the BLV genome region, a typing method was
developed. Substitutions at the genome sites of 8034 and
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8139 base pairs were analyzed by restriction fragment
length polymorphism. According to the results of PCR,
two viral haplotypes were identified: I and III (Table 4).
Statistical processing of the data obtained was carried
out by conventional methods (Lakin, 1973; Zhivotovsky,
1991) using the STATISTICA 10 software package.

Results

Infected animals of the studied population (n = 780) were
represented by carriers of haplotypes I (0.33 = 0.03) and
IIT (0.67+0.03) out of the eight possible haplotypes of
BLV. When analyzing the blood indices of animals infected
with leukemia of different haplotypes, it was found that
the animals carrying haplotype I1I had a higher (p<0.001)
absolute content of all types of leukocytes. However, the
percentage of monocytes did not show significant differ-
ences (Table 5). The following hematological indices were
estimated: total leukocyte count (WBC), lymphocyte count
(lymf), granulocyte (gran), monocyte (mon), erythrocyte
(RBC), hemoglobin (HGB), hematocrit (HTC), mean
corpuscular volume (MCV), mean corpuscular hemoglo-
bin (MCH), mean corpuscular hemoglobin concentration
(MCHC), erythrocyte distribution width (RDW), platelet
count (PLT), mean platelet volume (MPV), platelet dis-
tribution width (PDW) and platelet crit count (PCT) (See
Table 5).
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It is noteworthy that the difference was noticed not only
in the concentration of leukocytes but also in the number
of erythrocytes and platelets, which do not have a direct
relationship to the immunity of animals (See Table 5).

The facts indicate that the recognition of a particular
strain of leukemia virus by the immune system of cattle
begins even before the transition of the disease to the
clinical stage. The level of leukocytes in the blood of
animals affected by the virus of haplotype 111 was higher
(»<0.001) regardless of whether the animals had clinical
symptoms of leukemia, had a latent stage, or belonged to the
group with suspected leukemia (Table 6). In animals with a
high content of leukocytes in the blood, which are classified
as leukemia suspects, the levels of leukocytes in carriers of
different haplotypes of BLV differed significantly. However,
due to the clear limitation of the level of the indicator in
this group the difference between the groups was more
than 2 x 10°/L.

On the average, differences in the leukocyte count in the
diseased and the suspected animals exceed those between
the suspected and the healthy animals (See Table 6). This
is especially noticeable in visual comparison, when the
cluster of infected individuals shows a varying degree of
dependence on which BLV haplotype infected the studied
cattle (Fig. 1). Differences in leukocyte count between
animals of different hemolytic status were significant

Table 5. Cytometric and morphological blood indices of animals carrying different BLV haplotypes

Index Haplotype |

)_(S)?D[)_(]gs% ..........
WBC’1O9/|_887010547026 ...........
|ymf’109/|_ ............ 5 98007225017 ............
mon,1o9/|_073001006003 ............
gran,109/|_416006 ................. 171015 ............
|ymf,% ................. 5 4330429328 .............. 109 ...........
mon% ................. 8 43008 ................. 3 55 ................. 0 21 ............
granl%4324042 ................. 9 225 .............. 109 ...........
RBC’]OQ/L ........... 5 10004078010 ...........
HGB’g/L ............... 9 02307529364 ............ 193 ............
. HTC% .................. 2 650 e 020 ................. 2 067 .............. 0 51 ............
MCVIﬂ .................. 5 226018 ................. 1749047 ............
MCH,pg ............... 1778013950035 ............
. M C HC g/L ............ 3 4158 e 2 30 ................. 2 77297 .......... 5 94 ...........
R DW% ................. 1543 005 ................. 129 ................ 0 1 3 ............
. P LT, 109/|_ .............. 2 3678 e 452 ................. 1 072582 ........ ”69 .........
MPV,ﬂ693003047008 ...........
PDW ..................... 1699002030 ................ 0 06 ...........
PCTI% .................. 126 064 ................ 2 1171 ............. 164 ...........

Haplotype Il te

XS)TD[)_(]%% .........

..... 14120271865054 p<0001
985021 ................. 1150 .............. 0 42p<0001 ...........
..... 115003017005 p<0001
589010 ................. 2 66 ................ 0 20p<0001 ...........
6772076 ................ 14713 ............ 150p<0001 ...........
855019 ................ 9 11 ................. 0 37 ............. nSd ...................
3356073 ................. 13216 ............ 143p<0001 ...........
539007 ................. ”5 ................. 0 13p<0001 ...........
. 9320 .............. 121 ................. 3 6585 ............ 2 38 p<005 ............
2755032 ................. 2 545 .............. 0 63p<001 .............
. 5 16 5 035 ................. 3 085 .............. 0 69 ............. n Sd ...................
..... 17570231375046 nSd
. 3 3798 ............ 3 92 ................. 3 875 45 .......... 772 ............. nSd ...................
..... 1593007124014 p<0001
21460522685452 .......... 1027 p<0001 ...........
678004044 ................ 0 08 ............. nSd ...................
..... 1685003028007 nSd
013000 ................ 0 00 ................ 0 01 .............. nSd ...................

Notes: t,-the significance of differences determined by Student’s test; nsd - no significant difference.
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Table 6. Decomposition of hypotheses about the influence of the LTR haplotype on the course type of infection

LTR HS Leukocytes, 10%/L

7 ................... 5 )? ........
||| ............. S uspected ............ 12762 ........... 0 128
||| ............. Dlseased .............. 2 1889 ........... 0 938
||| ............. Healthy ................ 10900 ........... O 125
| ............... 5 uspected ............ 10423 ........... 0 104
| ............... D, Seased .............. 17314 ........... 0 040
| ............... Hea|thy .................. 7339 ........... 0 082

Lymphocytes,10%/L n

B g 9990% ....... + 9990%)(5)? .................. . 9990%+9990%

.......... 12333131905788010754316145240
.......... 185362524312982069710490154737
.......... 107””2403700010535004000281
.......... 100771076946820086439649692”
.......... 170741755510014057166121341638
............ 7066761232220052304933963

Notes: HS is the hematological status; A = 0.982 at p < 0.001; F (4.1546) = 3.3451.

241

221

121

10F
8l
6

I |
LTR

Leukocytes
=

Fig. 1. The haplotype influence on the
leukocyte count in healthy, suspected, and
diseased animals (A = 0.982; F (4.154) = 3.345;
p =0.0098).

The red line indicates the number of leukocytes in
animals with clinical symptoms of leukemia, blue -
in individuals with suspected leukemia, green —
in healthy.

o LTRIN
1400 -

1200
1000 [
800
600
400

200 -
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-200

—400 L L L
Suspected Diseased Healthy

Course of the disease

Fig. 2. Viral load in animals with different BLV
haplotypes.

(»<0.001) except for the “healthy — suspected” difference for haplotype III.
The proportion of infected animals is 15.08 % in cattle infected by the virus of
haplotype I and 1.33 % in carriers of haplotype II1.

A similar picture was observed in lymphocyte count in the blood of the
animals. Haplotype certainly affects the change in the level of lymphocytes,
although the groups had a low level of discrimination (See Table 6).

The level of viral load was in direct proportion to the status of the animals. The
greatest number of viral particles was found in the blood of infected animals and
the smallest, in animals without clinical signs of infection. It is interesting to note
that in general, viral load was higher in cattle infected with haplotype III (Fig. 2).

For comprehensive evaluation of the hypothesis of the influence of categorical
features on continuous variables, multidimensional criteria were used (Table 7).
The values of the Wilks criteria (Wilks’ Lambda, WL), Pillai’s criteria (Pillai’s
Trace, PT), Hotelling’s criteria (Hotelling’s Trace, HT), and Roy’s criteria (Roy’s
Largest Root, RLR) reveal a significant association of BLV LTR haplotypes with
the process type of the infection, which is expressed, among other indices, in
the count of leukocytes.

Discussion

A greater number of different types of leukocytes were found in animals infected
with BLV haplotype Il compared to the carriers of haplotype I (See Table 5).
This observation points to a stronger immune response of the cattle organism
to this particular type of the virus. It is possible that the virus of haplotype
IIT is more virulent, as also indicated by the larger number of virus particles
in comparison to haplotype I (See Fig. 2). The fact that the former haplotype
is more common is indicative of an evolutionary advantage of more virulent
strains over less virulent. Similar results were obtained in many experiments
with RNA viruses of mice, rats, and rabbits (Furio et al., 2012; Elsworth et al.,
2014; Korboukh et al., 2014; Fitzsimmons et al., 2018). Moreover, in some cases
there was an increase in the evolutionary flexibility of viruses. For example,
H273R — due to changes in the nucleotide sequences of mutant genes that
accelerate mutagenesis (Korboukh et al., 2014).

The assumption of the evolutionary advantage of more virulent strains of the
bovine leukemia virus looks convincing. The main objective of viruses, including
BLYV, is not the destruction of the cells of the host organism but the production
of the maximum possible number of their own particles, which is perfectly
reasonable (Agol, 2015). It has been proven that the evolutionary advantage
of any mutations is determined primarily not by qualitative changes but by the
survival rate of the greatest possible number of descendants of mutation carriers.
This rule applies not only to viruses but to all representatives of all taxonomic
kingdoms (Markov, Naimark, 2015). And one of the truly harmful qualities of
viruses is not their virulence as such but the immune responses provoked by a
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Table 7. Testing the null hypothesis about the absence of haplotype influence on the type of the infection

Index Criterion Important
FreetermWL0197743 ............
PT0802257 ............
HT4057061 .............
R LR ........................ 40 5 7061 .............
LTRWL0935624 ............
p-|-0064376 ............
HT0068805 ............
RLR0068805 ............
Hemato|og|ca|statusw|_0619193 ............
PT0380882 ............
HT0614883 ............
RLR0614686 ............
LTR+hemato|oglca|status ............... WL0982912 ............
PT0017150 ............
HT ......................... 0 01 7322 ............
R L R ........................ 0 01 2124 ............

F dfEffect dfError p
156805427730000000 ...........
156805427730000000 ...........
156805427730000000 ...........
156805427730000000 ...........
2659327730000000 ...........
2659327730000000 ...........
2659327730000000 ...........
2659327730000000 ...........
104675 ................ 4 ............................. 1 5460000000 ...........
91038 .................. 4 ............................. 1 5480000000 ...........
”8672 ................ 4 ............................. 1 5440000000 ...........
23788427740000000 ...........
3345 ..................... 4 ............................. 1 5460009764 ...........
3347 ..................... 4 ............................. 1 5480009730 ...........
3343 ..................... 4 ............................. 1 5440009799 ...........
469227740009430 ...........

Notes: dfEffect — degree of freedom of the test; dfError — degree of freedom of the residual error.

large number of viral particles: degradation of RNA (both
viral and cellular), suppression of protein synthesis (both
viral and cellular), self-destruction (apoptosis and other
types of programmed cell death), and, finally, inflammation
(Debacq etal., 2004; Lezin et al., 2009; Agol, 2015). When
we assume that BLV does not alter the host complex of the
synthesized proteins without introducing anything of “its
own” (Kettmann et al., 1980), such a theory looks quite
plausible. Since BLV is not a carrier of a program encoding
foreign proteins, its harmfulness can increase only through
accelerated synthesis of its own copies. The result is the
self-destructive response of the immune system of cattle.

The fact that the higher virulence of BLV haplotype I1I
is a consequence of the acceleration of its replication and
not vice versa is confirmed by the following data. The
virus does not program carrier cells for the synthesis of
extraneous particularly harmful proteins; in contrast, it
carries genetic elements that activate the immunity of the
cattle (Lagarias, Radke, 1989; Juliarena et al., 2017). At
the first glance, it is a “suicidal” evolutionary acquisition
that should have led to the extinction of BLV as such. But
in reality, this provoked the creation of a certain complex of
coexistence of cattle and BLV, where the virus is the carrier
of the genetic system aimed at neutralizing the inevitable
harmful presence of the virus in the carrier. As a result,
70-90 % of the cattle do not show any clinical signs of
leukemia, which in general is shown in the present study
(See Table 6).

Thus, the BLV genetic program provides not only the
intensification of the synthesis of its own particles, but
also mitigation of the negative consequences for the
cattle. And the evolutionary strategy can be traced quite
clearly: the virus does not benefit from the extinction of
cattle as a biological species since this would lead to its
own extinction.

Conclusions

The research results are consistent with the presented
concept. Mutations in the genes of the LTR region of BLV
initially provoked an acceleration of viral particle synthesis,
which in turn caused a more intense immune response
in cattle (See Table 5, Fig. 1). Thus, the evolutionary
advantage of haplotype III of BLV over haplotype I is
expressed in the accelerated reproduction of its copies,
which is ultimately reflected in the higher prevalence
of haplotype III (0.67+0.03) compared to haplotype |
(0.33£0.03).
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