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1. TTomimopdizm rena BoLA-DRB3 y 3B's13KY 3i CXUJIBHICTIO i CTIIKICTIO 0 HEKPOOAKTEPio3y Y MOMYJISLisIX KOPiB
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Pedepar:

1. ¥ nuceprauiiiziit po60Ti OGI'PYHTOBAHO MOJIEKYJISIPHO-T€HETUYHI aCIIeKTH 3aCTOCYBaHHS NojiMopdizmy reHa
BoLA-DRB3 y 3B’13Ky 3i CXUJIBHICTIO Ta PE3UCTEHTHICTIO 10 HEKPOOAKTEPiO3y y MOMYJIsALisIX TBAPUH YKPaiHChKOi
YOPHO-PsI00i MOJIOYHOI IOPOAY BEJIMKOI POraToi Xy1oou. BCTaHOB/IEHO, 110 MOMINUPEHHS! HEKPOOAKTEPio3y B
IOCTIIHUX MTOMYJISALISIX cepen LiHNUX KOpiB cKkiao Bix 5,8 1o 15,1%. B pesysipraTi BUBYeHHS r1osimopdismy reHa
BoLA-DRB3 g1 nomnysisiiiii B reHOTMIIax KOPiB 3arajioM BUsIBJIEHO Bif, 25 1o 31 aznesist. B rpynax XBopux Ha
HEKpOOaKTePio3 TBapUH ixX KijIbKICTb cKilasa Bif 22 1o 31, a B rpynax 300poBux - Bif, 21 go 28. [l Tpbox cTajn y
BHOipKax XBOPUX, 37JOPOBUX Ta 3arajibHiil 3 4aCTOTOIO MOHAT 5% nposBisncs aneni *08, *16, *22, *24 i *28.

Haii6inpm nomupeHum BusiBuBcs anesnb BOLA-DRB3*24 (P(A) =18,03%). Bucoka 4ucesbHICTD ajlesliB 3yMOBuUIa



3HAYHe Pi3HOMAaHITTS reHOTUIIB, (B MeXax Bifl 65 10 75) Ta piBHOMipHUII XapakTep ix po3noainy. Haityacrime
[IPOSIBJISLTIMCS TEHOTUIIM: B 3arajibHiN BubipLi — *01 /%24 i *22 /*24 (P(G) = 4,49%); cepen, xBopux KoOpiB - *16 /*23
(P(G) =8,57%); cepep, 3gopoBux TBapuH - *01/*03, *01,/*28 i *03 /*37 (P(G) = 5,56%). Ha ocHOBi aHasi3y BiZHOCHOTO
pU3UKY 3 nepesipkamu 3a Tectamu 02 i Qimepa a5 manux BU6ipok BctaHoBieHo JHK-mapkepu acoliiioBadi i3
3aXBOPIOBaHHSIM Ha HEKPOOAKTEPIO3 Ta PE3UCTEHTHICTIO 10 HHOTO KOPIiB YKPAiHChKOi YOPHO-PsI60i MOJIOUHO]
nopopy. B nepmiit nonyssuii acouiaTUBHICTD 3i CXUIIBHICTIO 10 HEKPOOaKTepio3y nposBisiiau anesi BoLA-DRB3*16
(P(A) = 0,0574; RR = 10,6; 02 = 12,5; P< 0,001) i *23 (P(A) = 0,0492; RR = 4,86; 02 = 6,03; P< 0,05); TicHuii 3B'130K 3
PE3UCTEHTHICTIO BCTAaHOBJIEHI AJ14 aneniB BOLA-DRB3*03 (P(A) = 0,0492; RR = -9,17; 02 = 6,13; P< 0,05) i *22 (P(A) =
0,0738; RR = -4,29; 02 = 5,48; P< 0,05). B npyriit nonyssuii acouiaTUBHUU 3B'S30K i3 3aXBOPIOBAHHSIM BU3HAYEHO JIJI51
anenis BoOLA-DRB3*16 (P(A) = 0,0915; RR = 5,26; 02= 7,68; P< 0,01), *23 (P(A) = 0,0549; RR = 5,96; 02 = 5,49; P < 0,05) i
*24 (P(A) = 0,0671; RR = 4,62; 02 = 5,12; P< 0,05); Ha 3B'S130K 3i CTilKiCTIO O HEKPOOAKTEPiO3y BUSIBJIEHO JIMILE [1JIs1
anens BoLA-DRB3*22 (P(A) = 0,122; RR = -5,67; 02 = 7,63; P< 0,01). [I711 TpeThOi NOMyJIs1ii BCTAHOBJIEHO, 110 i3
3aXBOPIOBAHICTIO Ha HEKpOOaKTepio3 acouitoBao nasa ajnesns BoLA-DRB3*16 (P(A) = 0,0787; RR = 13,6; 02 = 14,9; P<
0,001) i *23 (P(A) = 0,073; RR = 11,92; 02 = 13,1; P< 0,001), 3i cTilikicTiO 10 3aXBOpIoBaHHs — TpU anesnst BoLA-DRB3*01
(P(A) = 0,0955; RR = -3,73; 02 = 4,14; P< 0,05), *03 (P(A) = 0,073; RR = -9,71; 02 = 6,39; P< 0,05) i *22 (P(A) = 0,112; RR = -
3,26; 02= 4,03; P< 0,05). TakuM YHMHOM, B TPbOX JOCJIiIKEHNX MOMYJISLisSX BCTAHOBJIEHO acollialii i3 3aXBOPIOBAaHHSIM
Ha HekpobakTepio3 A aneniB BOLA-DRB3*16 i *23, 3 pe3ucTeHTHicTIO — 1715 anenst BoLA-DRB3*22. 3a Bes1M4MHOIO
CyOnonyJIsLiiHOro iHgeKcy ¢ikcallii BCTAHOBJIEHO HE3HAYHY PEAYKIiI0 FeTEPO3UTOTHOCTI Ta HU3bKUI PiBEHb
nuBepreHuii Mmix nonynanismu (FST < 0,05), mo cBigunuTh PO BiACYTHICTh 3HAYMMOI TeHETUYHOI MiHINBOCTI MK
cTagaMu. BusiBieHo OCUTh BUCOKUY PiBEHb Pi3HOMAaHITTS 3a iHIekcoM llleHHOHA-Binepa, SIKuii 3HaX0OUBCS B
Mexax Big 2,87 no 3,05. [eHeTnYHa MiHJIMBICTh TOPOIY MiATBEPAUIACS BUCOKMUMU 3HAYEHHSIMU e(eKTUBHOTO Yuca
asiesniB, SIKE KOJIMBAJIOCS B NOCHITHUX BUOipKax B Meskax Bif, 11,11 mo 16,93. ocaigxeHi 3a reHom BoLA-DRB3
MOMYJISLil XapaKTepUu3yBaanucs HEPIBHOMIDHUM PO3IIOJIZIOM aJeliB, 3 IKUX Ha ajlelli, 110 BU3HA4YaIuCs 3 4aCTOTO0
noHag, 5% npunagasno Bin Y2 1o o anenodoHAy, BiCYTHICTIO TepeBakalounx reHOTUIIIB Ta HE3BHAYHUM
[IePEBAKAHHSIM IT'OMO3UTOT B IBOX MOMYJIALiSIX 6€3 CTATUCTUYHO 3HaYMMOro BinxuneHHs Big HWE. TlopiBHSIHHS
noJiiMmopdiamMy B MOMYJISLISIX KOPiB 3 iHTEpBaJIOM B CiM POKiB II0Ka3ajI0 CYTTEBi 3MiHM F€HETUYHOI CTPYKTYPHU 34
reHoM BoLA-DRB3 noB’s13aHi 3 ceseKuiitHuMM 3aX0/laMu CITPSIMOBAaHUMU Ha TiABUIIEHHS YaCTKY KPOBHOCTI 3a
FOJIIITUHCBKOIO IOPOJ010. B anenodoH i no4ipHbOro cTaa crnocrepiranocs 36ibleHHs Ha 7,29% cyMmapHOi
KiZIbKOCTI TOJIIITUHCHKUX aJlesliB, 3poCcTaHHs yacTku JJHK-mapkepiB NOBs13aHUX 3i CXUJbHICTIO (+8,19%) i
3meHmeHHs [JHK-mapkepiB aconifioBaHux 3 pe3ucTeHTHICTIO (-5,61%) no Hekpobakrepiosy. Ha 5,1% 36inbuimnacs

KiJIPKICTb aJeliB, siKi OPMYIOTb MOJIOUHY IIPOAYKTUBHICTB.

2. The author gives a methodological rationale for molecular and genetic aspects of BoOLA-DRB3 gene application
according to susceptibility and resistance to necrobacteriosis in cow population of Ukrainian black-pied milk
breed. The study revealed that the distribution of necrobacteriosis in examined populations of dairy cows varied
from 5,8% to 15,1%. The results of polymorphism of the BoLA-DRB3 gene study suggest that from 25 to 31 alleles
have been found in cow genotype. In groups of animals sick in necrobacteriosis, the quantity of alleles varied from
22 to 31, and in groups of healthy animals, their quantity varied from 21 to 28 alleles. Taking the samples of sick,
healthy animals and total sample with the frequency of more than 5% in terms of three herds the following alleles
have been found: *08, *16, *22, *24 and *28. Allele of BoLA-DRB3*24 (P(A) =18,03%) was the most common. The

high number of alleles caused a large variety of genotypes (in the range from 65 to 75) and their regular
distribution. The following genotypes were presented the most frequently: in total sample *01/*24 i *22 /*24 (P(G)
= 4,49%); among sick cows *16 /*23 (P(G) =8,57%); among healthy cows *01/*03, *01/*28 i *03 /*37 (P(G) = 5,56%).
The DNA markers associated with necrobacteriosis and resistance to necrobacteriosis in cow population of
Ukrainian black-pied milk breed were determined based on relative risk analysis according to tests on 02 and Fisher
test for small samples. The analysis of the data clearly indicates that the associativity according to liability to
necrobacteriosis in the first population was shown by alleles of BOLA-DRB3*16 (P(A) = 0,0574; RR =10,6; 02 = 12,5;
P<0,001) i *23 (P(A) = 0,0492; RR = 4,86; 02 = 6,03; P<0,05), the close association with resistance has been established
for alleles of BOLA-DRB3*03 (P(A) = 0,0492; RR = -9,17; 02 = 6,13; P<0,05) i *22 (P(A) = 0,0738; RR = -4,29; 02 = 5,48;



P<0,05). In the second population the associative disease linkage have been determined for the following alleles:
BoLA-DRB3*16 (P(A) = 0,0915; RR = 5,26; 02 = 7,68; P<0,01), *23 (P(A) = 0,0549; RR = 5,96; 02 = 5,49; P<0,05) i *24 (P(A)
= 0,0671; RR = 4,62; 02 = 5,12; P<0,05). The linkage based on resistance to necrobacteriosis is determined for allele of
BoLA-DRB3+*22 (P(A) = 0,122; RR = -5,67; 02 = 7,63; P<0,01). Necrobacteriosis disease is associated with two alleles
and they are BoLA-DRB3*16 (P(A) = 0,0787; RR = 13,6; 02 = 14,9; P<0,001) and *23 (P(A) = 0,073; RR = 11,92; 02 = 13,1;
P<0,001) for the third population, the resistance to disease is associated with three alleles BOLA-DRB3*01 (P(A) =
0,0955; RR = -3,73; 02 = 4,14; P<0,05), *03 (P(A) = 0,073; RR = -9,71; 02 = 6,39; P<0,05) and *22 (P(A) = 0,112; RR = -3,26;
02=4,03; P<0,05). The study demonstrated that the associations with necrobacteriosis in three examined
populations were determined for alleles of BoOLA-DRB3*16 and *23, and associations with resistance to
necrobacteriosis were determined for alleles of BOLA-DRB3*22. It can be concluded that rates of subpopulation
fixation index identified low reduction of heterozygosis and low level of divergence among populations (FST <

0,05). It testifies to the fact that the significant genetic variability between herds is absent. The high level of
diversity according to Shannon-Weaver index that ranged from 2.87 to 3.05 was outlined. Genetic variation of the
breed has been confirmed by high value of effective number alleles that ranged from 11.11 to 16.93 in unit
connections. The author argues that populations examined according to BoLA-DRB3 gene were characterized by
nonuniform distribution of alleles, and the alleles that were determined with the frequency of more 5% contained
from % to o of their total number, by absence of dominant genotype and low homozygote-predominance in two
populations without statistically significant deviation from HWE. Comparison of polymorphism in cow populations
at an interval of 7 years demonstrated the significant changes in the genetic structure according to BoLA-DRB3
gene associated with selection procedures aimed at increasing Holstein pedigree. The increasing of Holstein alleles
at 7,29% of total number, proportion of DNA markers associated with the liability (+8,19%) and decreasing the
proportion of DNA-markers associated with resistance (-5,61%) to necrobacteriosis were identified in the allele
fund of daughter herd. The number of alleles that form milk productivity increased at 5,1%.
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