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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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ELEMENTS OF DNA-TECHNOLOGY FORMING QUALITY
AND SAFE RAW MATERIALS

Abstract. It is known that cows high milk productivity is associated with decrease in resistance to various
diseases, including bovine leukosis, in resistance formation to which the BoLA-DRB3 gene plays role, whose alleles
are associated with resistance (R-alleles *7, *11, *23, *28), sensitivity (S-alleles *8, *16, *22, *24) or are defined as
neutral (N) in relation to the disease. Researchers also established association of BoLA-DRB3-alleles *8, *11, *23
with an increased milk yield volume, and the *22 allele - with reduced milk yield volume. The aim of research was
to study associative communication of servicing bulls BoLA-DRB3 genotypes groups with their breeding value by
female ancestor’s dairy productivity indicators. As a result, we studied associative communication of servicing bulls
BoLA-DRB3 genotypes groups with their breeding value by female ancestor’s dairy productivity indicators with
identification of reduced milk productivity with genetic resistance to bovine leukemia virus infection and bovine
leukosis disease relationship, as well as observation of positive correlation between increased milk productivity and
genetic predisposition to increased milk yield volumes. The obtained information will be taken into account in
breeding during dairy herds reproduction with genetic resistance to bovine leukosis.

Key words: servicing bull, gene, genotype, BoLA-DRB3, PCR, SBT, bovine leukosis, milk productivity.

Introduction. The main task in dairy cattle breeding of our country is an objective assessment of
genetic potential and improving servicing bull’s selection accuracy for herd reproduction, which will serve
as a guarantee for industry economic efficiency growth [1-4].

The observed trend towards an increase in cow’s milk productivity is closely associated with decrease
in resistance to various cattle diseases, which subsequently negatively affects the production process with
an increase in output cost [5,6], including due to animals culling and decrease in milk yield average level
per herd [7].

In breeding work for formation of highly productive dairy herds populations, screening is carried out
for various gene variants of economically significant traits [8-11], including determining resistance to
various diseases, including bovine leukosis, the most common in Russian Federation, including Republic
of Tatarstan, which is confirmed by studies of causative infection agent - bovine leukemia virus (BLV)
[12-15].

The genes of the main histocompatibility complex are considered as a potential molecular marker of
cattle resistance to leukosis [16,17], among which BoLA-DRB3 gene is the most highly polymorphic [18].

Data on BoLA-DRB3 gene polymorphism [19], which alleles are associated with resistance or
susceptibility to bovine leukosis [20,21], make it possible to carry out marker-directed selection in order to
obtain disease-resistant animals [22-24].

— 54 ——
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BoLA-DRB3 gene alleles are divided both into those associated with resistance (R) to bovine
leukosis, represented by following alleles: *7, *11, *23, *28, and those related to sensitivity (S): *8, *16,
*22, ¥24 [25], the remaining alleles are defined as neutral (N). Resistance to bovine leukosis is dominant
feature, therefore animal carriers of *7, *11, *23 and *28 alleles, even in heterozygous state, will not be
susceptible to this disease [26].

Milk, obtained from leukosis dairy cows often leads to decrease in its quality, biological usefulness
and safety. At the same time, production of high-quality dairy raw materials is an important task,
especially in terms of functional and herodietic dairy products production [27-31].

The researchers also obtained data on different allelic variants of BolLA-DRB3 gene association
directly with milk productivity signs in cattle [32,33]. For example, BoLA-DRB3 alleles *8, *11 and *23
are associated with increased (I) milk yield, allele *22 - with decreased (D) milk yield.

The aim of this research was to study associative communication of servicing bulls BoLA-DRB3
genotypes groups with their breeding value by female ancestor’s dairy productivity indicators.

Material and research methods. Molecular genetic studies were performed on DNA samples
isolated from whole canned blood obtained from 60 servicing bulls of milk production direction, which
are cross-breeding and purebred Holstein cattle, belonging to JSC "Head Breeding Enterprise "Elita" of
Vysokogorsky District of Republic of Tatarstan. The study was conducted on the basis of
interdepartmental laboratory of immunology and biotechnology, Kazan State Academy of Veterinary
Medicine named after N.E. Bauman and Research and Production Company "SINTOL" (Moscow).

Nucleic acids were extracted using reagents set for DNA isolation from clinical material “DNA Sorb
B” (Central Research Institute of Epidemiology, Russia).

For PCR-amplification of exon 2 locus of BoLA-DRB3 gene with a length of 319 bp optimized PCR-
SBT conditions were used [34] using DRB3FRW (5-CGCTCCTGTGAYCAGATCTATCC-3') and
DRB3REV (5-CACCCCCGCGCTCACC-3') primers and "Encyclo Plus PCR kit" reagent kit (CJSC
Evrogen, Russia) under following thermal cycling conditions: preliminary denaturation at 94 °C for
4 minutes; further 40 cycles: denaturation 94 °C - 10 sec., annealing 62 °C - 10 sec., extension 72 °C -
10 sec.; final extension at 72 °C - 5 min.

Electrophoretic detection of resulting PCR fragments was carried out using reagent kit of
"EF-genotype 200" (Central Research Institute of Epidemiology) in 2% agarose gel in TBE buffer,
containing ethidium bromide, followed by visualization of amplicons in UV-transilluminator (Vilber
Lourmat) and fixing result on digital camera (Canon).

For BoLA typing by sequencing (SBT), analyzed locus amplicons were sequenced using an "ABI
PRISM 3100" genetic analyzer (Applied Biosystems, USA) followed by their alignment in BLAST
(https://blast.ncbi.nlm.nih.gov/Blast. cgic) by corresponding partial nucleotide sequences of BoLA-DRB3
alleles.

The frequency of genotypes occurrence by BoLA-DRB3 gene was determined by formula [35]:

n
p_N,

where p — genotype frequency; » — number of animal units, having a certain genotype, N — total number of
examined animal units.
The calculation of animal unit’s frequency alleles was performed according to formula [36]:

p = (2NI+N2)/2n,

where NI — number of homozygotes for studied allele, N2 — number of heterozygotes, n — sample volume.
When studying the associative communication of servicing bulls BoLA-DRB3 genotypes groups with
their breeding value by female ancestor’s dairy productivity indicators, were used data on zootechnical
and pedigree accounting of researched farm: pedigree cards (form 1-MOL), pedigree certificates and
servicing bulls’ catalogs.
The PBI is calculated — the parental bull index according to N.A. Kravchenko, 1963 [37] for each bull
by milk yield and buttermilk of their female ancestors.

PBI = (2M+MM+MF)/4,
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where M — mothers, MM — mothers of mothers, MF — mothers of fathers.

The results of research were processed by biometric method using computer and Microsoft Excel.
The level of their reliability was determined by Student criterion.

Results and discussion. In assessing servicing bulls of milk productivity direction by origin, the
indices of breeding bull’s evaluation were used. An analysis of parental bull index (PBI) shows the extent
to which offspring can transmit signs of milk production (table 1).

In total, typed sample (n=60) of bulls is divided into six associated groups of BoLA-DRB3 genotypes:
S/S—-25,S/N—-14,N/N—-4,R/N—-4,R/S-11 u R/R — 2 animals.

Table 1 — Evaluation of servicing bulls of different groups of BoLA-DRB3 genotypes associated with susceptibility
or resistance to leukosis, according to indicators of female ancestor’s milk productivity

Associated Milk productivity indicators
Genotypes Group milk yield, kg fat, % fat, kg
n=60 Mothers (M)
S/S 25 8561.0+£1956.7 3.82+0.19 327.1+£77.1
S/N 14 8800+1454.2 3.90+0.13 344.0+64.8
N/N 4 9918+668.5 4.03+0.18 399.8+41.1
R/N 4 8508+1268.8 3.954+0.22 334.3+35.7
R/S 11 8460+1570.5 3.84+0.18 326.6+71
R/R 2 6803+607.4 4.15+0.45 283.3+£55.5
n=60 Mothers of mothers (MM)
S/S 25 7731£2280.7 3.90+0.38 300.2+88.1
S/N 14 6517+£1640.6 3.89+0.22 253.9+69.8
N/N 4 8003+2834.5 3.71+0.17 300.2+119.1
R/N 4 7087+1207 3.96+0.11 279.80+41.2
R/S 11 6736+£1644.3 3.85+0.42 261.2+78.8
R/R 2 6347+£2045 3.80+0 241.2+77.7
n=60 Mothers of fathers (MF)
S/S 25 10591432727 3.95+0.22 419.4+131.2
S/N 14 9579£1113.6 3.97+0.34 382.6+£71.6
N/N 4 13816+2226.5 4.4+0.69 604.9+133.5
R/N 4 11490+2612.5 3.91+0.07 447.3+92.1
R/S 11 10854+3052.7 4.20+0.51 463.1+£170.7
R/R 2 9533+951.8 4.16+0.34 395+7.2
n=60 Parental bull index (PBI)
S/S 25 9251+2530.3 3.87+0.16 358+94.6
S/N 14 8424+995.5 3.91+0.16 329.4+51.2
N/N 4 10414+825.6 4.04+0.19 420.7+47.1
R/N 4 8898+1403 3.9440.15 350.6+43.4
R/S 11 8628+1505.5 3.93+0.24 339.1+£79.7
R/R 2 7371£1052.9 4.06+0.14 299.3+49
Note: R — alleles associated with resistance to leukosis; S — alleles associated with sensitivity to leukosis; N — alleles
neutral to bovine leukosis.

According to assessment results of parental bull index (PBI), distribution of genotype groups
associated with resistance (R) and/or sensitivity (S) and/or neutral (N) state in relation to bovine leukosis
had the following configuration in descending order of values:




ISSN 2224-5278 Series of Geology and Technical Sciences. 5. 2020

for milk yield — N/N>S/S>R/N>R/S>S/N>R/R;

for milk fat content — R/R>N/N>R/N>R/S>S/N>S/S;

for milk fat yield — N/N>S/S>R/N>R/S>S/N>R/R.

Evaluation of bulls by parental index showed that highest milk yield (10,414 kg) and milk fat yield
(420.7 kg) were observed in bulls of associated N/N genotypes group, and higher milk fat content had
bulls of associated R/R genotypes group (4.06%).

At the same time, the smallest milk yield (7371 kg) and milk fat yield (299.3 kg) were observed in
bulls of associated R/R genotype group, and the lowest milk fat content (3.87%) had bulls of associated
S/S genotypes group.

A comparative analysis of frequency distribution of BoLA-DRB3 gene alleles associated with cattle
milk productivity signs in researched servicing bulls sample is presented in table 2.

Distribution of presented alleles associated with milk productivity signs in decreasing frequency
order of occurrence has following configuration: *8>*22>%23>%11,

Table 2 — Occurrence frequency of BoLA-DRB3 gene alleles, associated with milk productivity signs
in servicing bulls’ sample of JSC "Head Breeding Enterprise "Elita" of Vysokogorsky District of Republic of Tatarstan

Allele number Number of animal-carriers of certain Number of specific Allele frequency, %
BoLA-DRB3 alleles alleles "Elita" (n=60)
Y n=110 | 100 % =120 100 %
Alleles, not associated with milk yield level
5 75 | 68.19 83 69.18
I-alleles associated with increased milk yield
*8 (*1201) 14 12.73 16 13.33
*11 (*0902) 5 4.54 5 4.16
*23 (*2701, *2703) 7 6.36 7 5.83
D-alleles associated with decreased milk yield
*22 (*1101) 9 8.18 9 7.50

The group of I-alleles associated with an increased milk yield volume is represented by three alleles:
*8, *11, *23 with occurrence frequency in range of 4.16—13.33%; at the same time, the allele *11 has the
lowest occurrence frequency, the *8 allele is the highest. The total proportion of occurrence frequency of
this alleles group was 23.32%, with these alleles’ presence in genotype of 22.4% of bulls.

The group of D-alleles associated with reduced milk yield is represented by one *22 allele with
occurrence frequency of 7.5%. This allele is present in genotype of 8.18% of bulls.

Evaluation of servicing bulls of different groups of BoLA-DRB3 genotypes associated with milk
productivity signs by female ancestor’s indicators of the same name is presented in table 3.

Table 3 — Evaluation of servicing bulls of different groups of BoLA-DRB3
genotypes associated with milk productivity signs by female ancestor’s indicators of the same name

) Milk productivity indicators
Associated Genotypes Group —
milk yield, xr fat, % fat, kg
n=60 Mothers (M)

1 5 8545+2381.8 3.85+0.26 329 +£105.9
D/D - - - -
N/N 32 8817+1568.2 3.87+0.18 341.2+65.6
/D 3 6943+2103.8 3.79+0.05 263.1+82.3
D/N 5 8990+564.3 3.9+0.05 350.6+25.2
/N 15 8462+1792.3 3.89+0.25 336.8+71.7
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Continuation of table 3
n=60 Mothers of Mothers (MM)
/1 5 7829+2748.2 3.92+0.35 306.9+129.1
D/D - - - -
N/N 32 7035+1983.3 3.82+0.27 268.7+78.2
/D 3 7255+4002.1 3.92+0.29 284.4+137.4
D/N 5 7735+1990.9 4.02+0.62 310.9+78.29
I/N 15 7129+1584.5 3.93+0.32 279.97+66.2
n=60 Mothers of fathers (MF)
I/ 5 11379+2288.4 4.54+0.64 516.6£160.9
D/D - - - -
N/N 32 10826+3049.2 3.97+0.31 429.8+129.7
/D 3 843342225.1 4.1£0.29 345.7+118.7
D/N 5 9537+1656.8 3.940.05 371.9£67
/N 15 10816+2797.6 4.03+0.33 435.9+£138.5
n=60 Parental bull index (PBI)
1 5 9075+2262.1 4.04+0.32 366.6+118.42
D/D - - - -
N/N 32 8874+1662 3.88+0.15 349.6+£67.8
I/D 3 7394+2556.9 3.940.05 288.4+£102.4
D/N 5 8813+867.7 3.93+0.18 345.9+37.5
I/N 15 8717+1480.7 3.94+0.22 343.4+67.3
Note: I — alleles associated with increased milk yield; D — alleles associated with decreased milk yield; N — alleles
neutral to milk yield.

The typed sample (n=60) of servicing bulls is represented by five associated groups of BoLA-DRB3
genotypes: I/ - 5, N/N - 32, I/D - 3, D/N - 5, and I/N - 15 animals. Moreover, no bulls of associated
D/D genotypes group were revealed in the sample under study (Table 3).

According to assessment results of parental bull index (PBI), distribution of genotype groups
associated with an increased and/or decreased milk yield volume and/or their neutral (N) state had the
following configuration in decreasing order of indicator values:

for milk yield — I/I>N/N>D/N>I/N>I/D;

for milk fat content — I/I>I/N>D/N>I/D>N/N;

for milk fat yield — I/I>N/N>D/N>I/N>I/D.

Evaluation of bulls by parental index showed that bulls of associated of I/l genotypes group were
characterized by highest milk yield (9075 kg), as well as milk fat content (4.04%) and milk fat yield
(366.6 kg).

At the same time, the smallest milk yield (7394 kg) and milk fat yield (288.4 kg) were observed in
bulls of associated I/D genotypes group, and the lowest milk fat content (3.88%) had bulls of associated
N/N genotypes group.

Conclusion. According to research results, it was found that the highest PBI in milk yield and milk
fat yield was observed in bulls of associated N/N genotypes group, and milk fat content had bulls of
associated R/R genotypes group. The lowest PBI in milk yield and milk fat yield was observed in bulls of
associated R/R genotypes group, and in terms of milk fat content - had bulls of associated S/S genotypes
group. The distribution of genotypes groups, associated with an increased (I) and/or with decreased (D)
milk yield volume and/or their neutral (N) state, in decreasing values order of corresponding indicators,
showed that the highest PBI indicator for milk yield, milk fat content and milk fat yield was observed in
bulls of associated I/l genotypes group. Thus, by researching associative communication of servicing bulls
BoLA-DRB3 genotypes groups with their breeding value by female ancestor’s dairy productivity
indicators, a relationship was found between reduced milk productivity and genetic resistance to infection
with bovine leukemia virus and bovine leukosis disease, as well as a positive correlation between
increased milk production and genetic predisposition to increased milk yield.
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Researched associative communication of servicing bulls BoLA-DRB3 genotypes groups with their
breeding value by female ancestor’s dairy productivity indicators will be taken into account in breeding
work in dairy herd reproduction with genetic resistance to bovine leukosis.
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JHK 3JIEMEHTTEPI — IIUKI3AT CAITACBI MEH KAYHICI3AIT'T
TEXHOJIOTI'UACBIH KAJIBIIITACTBIPY KEITLJII

AnHoTauus. CUBIPIBIH KOFapsl CYT OHIMIUII TYpJi aypyFa, COHBIH IimIiHIE ipi Kapa MaJbIHBIH JIeHKe-
MHSCBIHA KapChl TYPAKTBUIBIKTHIH TeMeHaeyiHe, BoLA-DRB3 reniHiH peni amienbiepiHiH KapchUIacyblHa
GaitmanbicThl ekenairi oenrini (Y - ammemu *7, *11, *23, *28), cesimranapik (U -ammenm *7, *11, *23, *28) nemece
aypyra KatbeicTel Ociitapan (H) perinme anbiktanmanel. Conmaii-ak BoLA-DRB3 amrensnepi * 8, * 11, * 23 cyt
IIBIFBIMBIHBIH YIIFAIOBl apKBUIBI JKOHE CYT HIBIFBIMBI TOMEH ajuienb * 22 apacbiHja OainaHbic opHaThUIIbL. Jleliko3
CUBIpZIaH AJIBIHFaH CYT KeOiHece OHBIH CalachblH, OMOJIOTHSJIBIK KYHIBUIBIFBI MEH KayilCI3JIriH TeMeHZIETell.
Omnuipicte acipece (QyHKIMOHAIABI XOHE TE€PONUETANBIK CYT OHIMIH ajy YLIIH XOFaphl camajibl CYT LIMKi3aThIH
KOJIJTaHy MaHBI3JbI MiHAET OOJNbIN caHanmaabl. JKanmmel, ipi Kapa MaJbIHBIH JCHKEMUSFa TO3IMIUIITIHIH TeHETHKAIIBIK,
MapKepJIepiH CKpWHHHT )Kacay >KOFaphbl camajbl XoHE Kayilci3 mukizaTrTtel Kypy yimiH JIHK TeXHOIOTHSICHIHBIH
AIIEMEHTI PEeTiHAe OpHAJACTHIPBUIFAH. 3epTTeyaiH MakcaTel — OykaHblH BoLA-DRB3 reHOTHITIK TOOBIHBIH achLl
TYKBIMIBIK KYHIBUIBIFBI apKBUTBI aHAJBIK YpIIaKTapFa KAKBIHBIPAK KEJETiH TEeTiHIH CYT OHIMALUIT TYpFBICBIHAH
acCOIMATHUBTI OalIaHBICBHIH 3epTTEy. MOICKYIAPIBIK-TEHETUKAIIBIK 3€PTTEYJIep TE€HETUKAIBIK KOHE achbll TYKbIM/bI
ipi Kapa ManIbIH CYT eHIMALIri 6arsITRIHAAaFE 60 OyKagaH eHIIpiIreH, KOHCepBIJICHIreH KaHHaH okmaynanrad JTHK
ChIHaManapbelHAa Kyprizingi. Hyxmewn xenukeimisie sxcrpakiysiay JHK-HBI okimaynayra apHanfaH peareHTTEp
KelIeH1 apKbulbl Kyprizingi. ¥3siHaeirbl 319 mH. BoLA-DRB3 reninin 3x30H 2 snokycwiH [ILP kymedTy yuiin
oxraittanapippuiran 1P -SBT maprrapsr DRB3FRW sxone DRB3REV mpaiimepiniepi apKpuibl KOJIAaHBLIIBI.
BoLA-HbI xyiieney (SBT) apkbiibl €Hrizy YIIIH TajllaHFaH JIOKYCTBIH aMIUIMKOHAAPHI I€HETHKANBIK aHaJIH3aTopFa
perrenai, conan keiiH BoLA-DRB3 amnenbaepiHin THICTI KapThllali HyKJICOTHATIK Ti30€KTepiMEH TEHECTipuUIAi.
AHanbIK ypriakrapra jKakblH TETiHIH CYT eHIMAUNri TyprbicbiHaH BoLA-DRB3 Oykanapel reHOTHNTEPiHIH achbul
TYKBIMJIBIK KYHJBUIBIKTAPBIHBIH aCCOLMATUBTI OalIaHBICBIH 3€pTTey Ke3iHAe 3epTTENEeTiH NIapyamlbUIbIKThIH
300TEXHUKAJBIK XOHE TYKBIMABIK TipKeNlyi Typambl aepekrephi maimamanislk. CyT eHmipymii Oykamapabl Teri
OOMBIHIIIA OHIMALTIK OaFBITHIH Oaranay Ke3iHme OyKalapIblH achlT TYKBIMIBUIBIFBIH Oaraiay KepCEeTKIMTepi Heri3re
aneiHael. BykaHeIH atanpik-aHaiblk wHACKCiH (BAW) Tanmmay ypmakTapblHBIH CYT OHOIpYIiH OenrinepiH xidepe
ANATBIHIBIFBIH KopceTeli. AJBIHFAH 3ePTTE€y HOTIDKENIEepl OMOMETPISUIBIK omicrieH eHueni. OnapablH CeHIMIUTIri
CTpIOeHTTIH eimeMi OOWBIHINA aHBIKTAIABL. 3epTTEy HOTWXKelepi OOWbIHINA, CYT ©HIMI MEH CYT MaWbIHIAFbl €H
xorapel BAW wmenmepi H/H reHorunrtepiniy OaitmaHeicThl TON OyKanapbslHna jxoHe Y/Y TIeHOTHNTEpiHiH
OaiinaHbICTHI TON OYKaIapbIHIAaFbl CYT MalbIHBIH KYPaMBbIH/Ia €KeHAIr aHbIKTanabl. CyT MeJIepi MeH CyT MalbIHBIH
weiFbiMbl YIIiH BAW eH TeMeH kepcerkimi Y/Y reHoTHNTEpiHiH OailllaHBICTBI TOOBIHBIH OyKanapblHIa, all CYT
MaibpIHBIH Memmepi OoipiHmIa Y/U reHoTHMnTEpiHIH OalMaHBICTBI TOOBIHBIH OyKamapeiHaa Oaiikamgsl. CyT
IIBIFBIMBIHBIH JKOFapbutaybiMeH (JK) skoHe/Hemece a3aiThutFaH (A) KesleMiMeH jkoHe/HeMece onapabiH Oelitapan (H)
KyHiMeH OaiIaHBICTBl TEHOTUITEP TOOBIHBIH Tapaslybl THICTI MHIMKATOP MSHIHIH a3ai0 TOpTIOIMEH CYT Kipici, cyT
Kypambl xoHe BAW ymiiH eH xorapsl kepceTkim kepcerTi, [1/I1 reHOTHNITEpiHIH KayBIMIOACTHIPBUIFAH TOOBIHBIH
OyKkanapbeIHIa CYT MaHBIHBIH IIBIFBIMBI Oalikanmel. OChUTANIIA, aHANBIK YpIIAKTapFa JKaKbIH TETiHIH CYT OHIMILIITi
TypreicbiHaH BoLA-DRB3 OykamapablH T€HOTHNTIK TOOBIHBIH achl TYKBIMIBIK KYHIBUIBIFBIMEH ACCOIIMATHUBTI
GaifIaHBICHIH 3€PTTEH OTHIPHIN, CYT OHIMIUIITIHIH a3af0bl MEH ipi Kapa MaJIbIH JICHKO3 BUPYCHIMEH MH(EKIHAFa
TeHETHKAJIBIK TO3IMIIIT, COHMali-aK Ko0elo apachIHIaFbl OH KOPPENALNs apachlHIAFbl OailaHbIC aHBIKTAIABL. Ipi
Kapa aHaJbIKTapAbIH CYT eHiMAiumiri TypreicbiHaH BoLA-DRB3 TykbIMabIK OyKamapiblH T€HOTHUITIK TOOBIHBIH
3epPTTEIreH aCCOIMATHBTI KATHIHACKHI Ipi Kapa MaJIbIH JICHKEMUSIChIHA TeHETHKAJIBIK TO3IMIUIIrT 0ap CYyTTi TaObIH
Ke0eiTy OapbIChIHa aChUT TYKBIMJIbI aHAJIBIK YPIIaKTapFa )KaKbIH TErHIH CYT OHIMIUIIr ecKepiieTiH 0oma bl

Tyiiin ce3nep: ennipyi 0yka, red, renotut, BOLA-DRB3, ITL[P, SBT, ipi kapa Ma J1eHKO3bI, CYT OHIMJILIITI.
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SJIEMEHTBI JHK-TEXHOJIOI'MH ®OPMUPOBAHUA
KAYECTBEHHOI'O 1 BE3OITACHOI'O CbIPbS

AHHoOTanus. M3BecTHO, 4TO BBICOKAas MOJIOYHAsl MPOXYKTHUBHOCTh KOPOB CBS3aHA CO CHIDKEHHEM PE3UCTEH-
THOCTH K Pa3JIM4YHbIM 3200JIEBAHUSM, BKJIIOYAs JIEWKO3 KPYIIHOTO POraToro CKoTta, B ()OPMUPOBAHUH PE3UCTEHTHOC-
TH K KOTOPOMY UTpaeT posib reH BoLA-DRB3, by anenu acCOLUMUPOBaHbI ¢ ycToHunBocThio (Y-amutenu *7, *11,
*23, *28), uyBcTBUTENnBHOCTRIO (H-ammtenn *8, *16, *22, *24) wnu onpexneneHsl kak HeirpansHble (H) mo otHomIe-
HUIO K 3a0oneBaHmro. Takxke ycraHoBiieHa CBS3b BoLA-DRB3-amneneir *8, *11, *23 ¢ MOBBIIEHHBIM 00BEMOM
yZoeB, a amienst *22 — co CHIKEHHBIM 00beMOM yzoeB. [lomydeHHOoe OT JeHKO3HBIX KOPOB MOJIOKO 3a4acTyl0 IpH-
BOJIUT K CHIDKEHHMIO €TI0 KadecTBa, OMOJIOTMYECKOW IMOJHOIIEHHOCTH M Oe3omacHocTu. IIpu 3TOM HpOH3BOACTBO
BBICOKOKJIACCHOTO MOJIOYHOTO CBHIPBSI SIBISETCS BaKHEWIIeiH 3amadell, 0COOCHHO B YacTH BBIPAOOTKM (PyHKIHO-
HaJIbHBIX U T€POANETUYECKUX MOJOYHBIX MPOAYKTOB. B IIEIOM CKPHHHUHT T€HETHUECKUX MAPKEPOB YCTOWIMBOCTH K
JIeWK03y KPYIHOI'O POraToro CKoTa No3uiuoHupyercs kak aneMmenT JJHK-rexnonornm npmwkusHeHHOTo opmMupoBa-
HUSI KQUECTBEHHOT'O M 0€30MacHOr0 ChIpbsl. Llenbio HACTOSIIEr0 HCCIEI0BaHMS SIBIISUIOCh U3yUCHNE aCCOLMATHBHON
CBSI3M TPYIHI TE€HOTHIIOB BoLA-DRB3 OBIKOB-TIPOM3BOAMTENECH C MX IUIEMEHHOW IICHHOCTBIO IO ITOKAa3aTesM
MOJIOYHOU MPOJYKTUBHOCTH JKEHCKUX IPEIKOB. MOJIEKYJISIPHO-T€HETHYECKOMY HCCIIEIOBAHUIO OBUTH MOJBEPTHYTHI
o6pasusl THK, BbigeneHHble U3 LENbHON KOHCEPBHUPOBAHHOW KPOBH, MOJNy4eHHOUW OT 60 OBIKOB-NIPOM3BOIUTENEH
MOJIOYHOT'O HAMpaBJICHUS MPOIYKTUBHOCTH, MPEICTABIISIONIMX COOOH MOMECHBIN M YMCTOMOPOIHBINA TONIITHHCKUN
CKOT. DKCTPaKLUIO0 HYKJIEUHOBBIX KUCJIOT OCYILECTBIISUIA C MPUMEHEHHEM KOMIUIEKTA PEareHTOB JUIs BBIICJICHUS
JHK. [na [MIP-ammumdukanum okyca 9k30Ha 2 reHa BoLA-DRB3 jymHo# 319 1.H. IpUMEHSUTH ONITHMHU3UPOBaH-
Hele ycnoBus mnposeneHus [IIP-SBT c¢ umcmomp3oBanmem mnpaiimepoB DRB3FRW u DRB3REV. ns BoLA-
TUIMPOBAHUS METOJOM cekBeHHMpoBaHUs (SBT) aMIUIMKOHBI aHATU3MPYEMOTo JIOKyCa CEKBEHHPOBAIM Ha TE€HETH-
YECKOM aHaIN3aTOPe C IOCIEAYIOINM MX BBIPAaBHHBAHHEM C COOTBETCTBYIOIIMMH YACTHYHBIMU HYKJICOTHIHBIMU
nociuenoBarenbHOCTAMU BoLA-DRB3-anneneii. IIpn u3y4eHnn acconMaTHBHON CBSI3M T€HOTHIIOB O TeHy BolA-
DRB3 OBIKOB-TIPOM3BOJHUTENIEH C UX TNIEMEHHOH IIEHHOCTHIO IO TIOKA3aTeNIM MOJIOYHON MPOAYKTUBHOCTH JKEHCKUX
MPEAKOB MCIONb30BaHbl JAHHBIE 110 300TEXHUIECKOMY U INIEMEHHOMY Y4ETy HccieayeMoro xossiicta. Ilpu onenke
6bIKOB-HpOH3BOILHTeHeﬁ MOJIOYHOT'O HaIllpaBJICHUA NPOAYKTUBHOCTHU IO MPOUCXOXKIACHUIO HMCIOJb30BaHbl MHACKCHI
TUIEMEHHOM OLIGHKH OBIKOB. AHayM3 poaMrelibckoro uHaekca Obika (PUB) mokasbiBaeT creneHb BO3MOXKHOW
repeiadyn MOTOMCTBY IPH3HAKOB MOJIOYHOM NMPOAYKTHBHOCTH. [losydeHHbIe pe3yJibTaThl HCCiIeA0BaHus obpadoTa-
HBl OMOMETPHUYECKHM METOZOM. YPOBEHb X JOCTOBEPHOCTH ompenessui o xputeputo Creronenta. [lo pesysb-
TaTaM IPOBEAEHHOI'0 NCCIIEOBAHNS YCTAHOBJIEHO, YTO HanOoubImii nokazarens PYB no ynoro u BEIXogy MOJIOYHO-
TO XHMpa OTMEYeH Yy OBIKOB acCOLMMPOBAaHHOH rpynmsl reHotunoB H/H, a mo conepkaHHIo MOJIOYHOTO XKHpa — Y
OBIKOB aCCOLMUPOBAHHON TPYIIBI reHOoTUNoB Y/Y. Haumenpmuii mokaszarens PUB mo ymoro U BEIXOILYy MOJOYHOTO
JKMpa OTMEYEH y OBIKOB acCOLMMPOBAHHOW IPYIIIBI TEHOTUIOB Y/Y, a 1o COoAep KaHUI0 MOJIOYHOTO JKHpa — y OBIKOB
acCOIMUPOBaHHOM Tpynmbl reHoTHnoB Y/Y. PacmpeneneHue ke Ipynmn T'€HOTHIIOB, acCOLMHMPOBAHHBIX C IMOBBI-
mweHHbM (IT) w/unu co cHmkeHubiM (C) oObemoM ymoeB w/winu ux HeiltpanbubiM (H) cocrosiHuem, B mopsiike
yObIBaHHMSA 3HAYEHHWH COOTBETCTBYIOIIMX ITOKa3zaTeNeil Mmokasano, 4yTo HauOoipmuii mokasatens PUB mo ymoro,
COJICP’KaHHUIO0 MOJIOUHOTO KHPa M BBIXOAY MOJIOYHOTO JKHpa OTMEUYEH y OBIKOB acCOLMMPOBAHHOW TPYIMIbI T€HOTH-
noB [I/Tl. Takum 0Opa3om, M3y4EeHHEM ACCOLMATHBHOW CBS3M TPYMI IeHOTHNOB BoLA-DRB3 OBIKOB-IIPOU3BOIH-
TEJeW ¢ MX TUIEMCHHOW IEHHOCTBIO MO MOKA3aTesIM MOJIOYHOW MPOAYKTHBHOCTH JKCHCKHX MPEIKOB HAOJI0Ia1ach
B3aUMOCBSI3b CHIDKEHHOH MOJIOYHOW NPOAYKTHBHOCTH C T'€HETHYECKOW pPE3UCTEHTHOCTHIO K HMH(QHUIHMPOBAHUIO
BUPYCOM OBIUBETO JIeHK03a 1 3a00JIeBaHHIO JEHKO30M KPYITHOT'O POraToro CKOTa, a TAK)Ke TOJIOKHUTENIbHAs KOppes-
LUl MEXKAY HOBBIIIEHHON MOJIOYHON NIPOAYKTUBHOCTBIO ¥ TEHETUUECKOI NMPeIpacIOI0KEHHOCTBIO K MIOBBIIIEHHOMY
o0pemMy ymoeB. M3yueHHas accoIlMaTHBHAs CBS3b TPYII TeHOTHIIOB BoLA-DRB3 OBIKOB-TIPOM3BOIUTENCH C HX
IUIEMEHHON IEHHOCTBIO IO MOKAa3aTeIsIM MOJIOYHOM NMPOAYKTHBHOCTH JKEHCKHX NPEIKOB OyOeT YYWTHIBATHCS B
CENeKIIMOHHO-TNIEMEHHOH paboTe NpH BOCIPOM3BOJACTBE MOJOYHOTO CT3Ja C TE€HETHYECKOH YCTOWYMBOCTBIO K
JIEWKO3y KPYIHOTO pOraToro CKoTa.

KiroueBble cjioBa: OBIK-TIPOU3BOANTENb, TeH, TeHotun, BoLA-DRB3, I111P, SBT, neiiko3 KpymHOTo poraToro
CKOTa, MOJIOYHAsI IPOJYKTUBHOCTb.
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