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TEHOMHA TA BLUP OIIIHKA KPOJIIB HOBO3EJAHJICBKOI BLUIOI IOPOIU
B PO3PI3I JITHIMHOI HAJIEXKHOCTI

€. A. lllesuenko, K. B. Konunos
shevchenko.e.a.ser@gmail.com

IacTuTyT po3Benenns i renetuku TBapud HAAH, Byi. [Torpe6nsika 1,
c. UyOunchke, Ykpaina

Y ecmammi nasedeno pezyromamu docniodicens miscninitinoi oughepenyiayii Kponie H0803e1aAHOCLKOTL
oinoi’ nopoou 3a nonimopgismamu C34T eemy miocmamuny ma G2464A4 eceny npoeecmepoHo8020
peyenmopa. Haiibinbwy uvacmomy anens C 3a cemom miocmamuny manu nawaoku camys Imnepamopa
(0,551). Yacmoma anena T y yiti subipyi meapun cmanosuna 0,449. /lns kponie ninii birawa 6yno siomiuerno
suwyi sHavenns anens G 3a ceHom npozecmeponogozo peyenmopa (0,488) 3a paxynox nepesacu
20MO3U2oOmHUX meapun. Bcmanoenenuii po3noodin egpexmuenozo uucna anenei kponie (Ne) sa nonimopgpnumu
sapiaumamu 2eHy Miocmamuny 1 Npo2ecmepoH08020 peyenmopd. Busnauewi noxazmuxku eeHHO20
PI3HOMAHIMMA, NPOAHANIZ08AHA MAMPUYSL 2EHEMUYHUX OUCMAHYIL MA IHOeKCi8 CNOPIOHeHOCMI 8 pO3pi3i
JUHIUHOL HANEHCHOCI OOCTIONCEHUX MBAPUH. 3ANPONOHOBAHA MEMOO0N02Is NPOBedenHs Gi000pY Kpolie
PIBHUX TIHIT 34 NOAIMOPOHUMU 8APIAHMAMU 2eHY MIOCTIAMUNY MA 3HAYEHHAMU IHOCKCY NIeMIHHOL YiHHOCmI
32I0HO 3 ANCOPUMMAMU HAUKPAU020 HE3MIWEHHO20 NiHIiH020 npoero3y. 3a pezynomamamu BLUP-oyinku 3a
AKICMIO HAWAOKIE KPOJi@ PI3HUX 2eHOMUNIE HOBO3eNAHOCHLKOI OIN0I NOpoou BCMAHOBIEHO, WO HAUGUU
3HauenHs iHOexkcy manu camyi nainii Hazapa (+0,199), baiikana (+0,357) ma Kacnepa (+0,046).
I 6ionosioanu snavenns 8ionocnoi nieminnoi yinnocmi: 101,0 % 100,0 % ma 100,5% eionosiono. Ananiz
BLUP-oyinxu nieminnol yiHHoCmi KpoJié HO803¢1aHOCHKOL OiNol nopoou 3a penpoOyKmueHUMU O3HAKAMU
0040K) nokasas, wo Haveuwull indexkc BLUP mae cameys Hazap (+0,140), a naiinuscuu — Lesap (-0,035).
Ha ocnoei npogedenux oOocniodcenv 3anpononogane iHmezpanivhe Guxopucmanms eceHomunoi ma BLUP-
OYiHKU KpOZiB, AKe € NiOepyHmAM Oisl GUAGNIEHHS 2eHeMmUYH020 NOMEeHYiany mMEapuxH ma NpocHO3Y
NPOOYKMUBHUX AKOCMEU HAWAOKIE.

Kmouoi  caoa: KPOJII, T'EHM  KUIBKICHMX  O3HAK, MIOCTATHUH,
I[TPOT'ECTEPOHOBHWMU PELEIITOP, JIIHIMHA HAJIEXXHICTDH, BLUP-OLIHKA, IIVIEMIHHA
NIHHICTDb
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In article showed results of studies differentiation interline New Zealand White breed rabbits by
C34T myostatin gene and G2464A progesterone receptor gene polymorphism. The highest frequency of
allele C by myostatin gene had the offspring from male Emperor (0.551). The frequency of allele T in this
sample was 0.449 respectively. For rabbits lines Bilash was observed higher values G allele of the
progesterone receptor gene (0.488) due to the benefits of homozygous animals. Established distribution of
the effective number of rabbits alleles (Ne) by polymorphic variants of the myostatin gene and progesterone
receptor gene. ldentify indicators of genetic diversity, analyzed genetic distance matrix and indices of
relationship in the context of linear accessory studied animals. Proposed methodology for selection of
different lines rabbits by polymorphic variants of the myostatin gene and breeding values according to the
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algorithms of the best unbiased linear prediction. According to the BLUP-evaluation of the New Zealand
White breed rabbits of different genotypes progeny established that high index values were males of the line
Nazar (+0.199), Baikal (+0.357) and Casper (+0.046). They answered the relative breeding value: 101.0 %
100.0 % and 100.5%, respectively. BLUP-analysis assessing the breeding value of the New Zealand White
rabbits breed by reproductive traits daughters showed that a high index of BLUP had male Nazar (0.140)
and lowest — Caesar (-0.035). Based on these studies suggested using of integral genomic and BLUP
evaluation of rabbits, which is the basis for identifying the genetic potential of animals and forecast
productive qualities offspring.

Keywords: RABBITS, QUANTITATIVE TRAIT LOCI, MYOSTATIN,
PROGESTERONE RECEPTOR, LINEAR AFFILIATION, BLUP EVALUATION, BREEDING
VALUE
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B PA3PE3E JIMHEMHOM NPUHA IJIEXKHOCTH
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B cmamve npusedenvi pesyrvbmamvl UCcied08aHuil MeXCIUHelHoU Oug@epenyuayuu  Kposet
HOB03e1aHOCKOU Oenotl nopodvt 3a noaumopguzmom C34T cena muocmamuna u G2464A4 ecena
npocecmeponosoco peyenmopa. Haubonvwyio vacmomy annens C 3a 2eHOM MUOCMATRUHA UMETU NOTHOMKU
camya HUmnepamopa (0,551). Yacmoma annens T 6 smoii evlibopre oicueomuvix cocmasuna 0,449.
Jlna kponukos aunuu bunawa 6vino ommeueno bonvuee 3nauenue aniens G 3a 2eHOM NPOSECMEPOHOBOZO
peyenmopa (0,488) 3a cuem npeumywecmsea 20MO3ULOMHBIX HCUBOMHBIX. Ycmanoeieno pacnpeodeneHue
agppexmusnozo uucna anneneti kponukos (Ne) 3a NOAUMOPOHBIMU BAPUAHMAMU 2€HA MUOCTAMUHA U
npocecmeponosoco peyenmopa. Onpedenenvl NOKA3AMENU 2eHHO20 PA3HO00pA3us, NPOAHATUIUPOBAHA
mampuya 2eHemuyeckux OUCMAaHyull U UHOEeKCO8 poOCmed 6 paspese JUHEUHOU NPUHAOEHCHOCU
uccnedo8anHvlx dHcusomubvix. Ilpeonosicena memooonoaus nposedenuss omoopa KpOaUKO8 pasIudHbIX JUHULL
30 NOAUMOPPHBIMU BAPUAHMAMU 2eHA MUOCATIUNA U 3HAYEHUAMU UHOEKCA NIeMEHHOU YeHHOCHU CO2NACHO
ANOPUMMO8 HAULYHULE20 HEeCMEWEeHH020 TuHelno2o npoznosa. Coziacno pezymsmamam BLUP-oyenxu
KPOAUKO8 HOB03ENAHOCKOU 0enoll Nopoovl PA3HLIX 2eHOMUNOE NO KAYeCmey NOMOMCMEa YCMAHOBIEHO, Ymo
8bICOKUE 3HAYeHUs uHOeKkca umenu camyvl aunuu Hazapa (+0,199), baiikara (+0,357) u Kacnepa (+0,046).
HUm omeeuanu 3nauenus omHocumenvHolu niaemennot yennocmu: 101,0% 100,0 % u 100,5 %
coomeemcmeento. Ananuz BLUP-oyenku niemenHou YyeHHOCmuU KPOIUKO8 HOBO3eAAHOCKOU Oeloll nopoobl
nO PenpoOyKMuUeHbIM NPUHAKAM Ooyepell noxaszan, ymo Hausvicuwui unoexc BLUP umen camey Hazap
(+0,140), a camoiti nuskuti — I[lezape (-0,035). Ha ochose nposedennvix ucciedosanuii npeodsiodceHo
uHmezpanbHoe Ucnoav3oganue cenomuot u BLUP-oyenku Kpoaukos, KOmopoe s8isiemcs OCHOGOU Ois
BbIAGICHUS 2EHEMUYECKO20 NONEHYUANA HCUBOMHBIX U NPO2HO3A NPOOYKMUBHBIX KAUeCHE NOMOMCIMEA.

Kioyesbie ciaosa: KPOJIMKHM, I'EHbI KOJIMYECTBEHHBIX TIPM3HAKOB,
MHUOCTATHH, IPOT'ECTEPOHOBLIM PEIEIITOP, JIMHEWHAS ITPUHAIJIEXHOCTD,
BLUP-OLIEHKA, INIEMEHHA I HEHHOCTb

KponiBaumrso — OollHa 13 KpPOJIIBHHUIITBI 3HAYHOIO MIpOI0 TIOB’SI3aHE 3
MEPCIIEKTUBHUX T'ally3€il TBAPMHHULITBA, KA € IHTErpaJIbHOIO OLIIHKOIO TEHOTHITY 1 BaroMy poJjib
MPUBAOIMBOIO I TIPOBEJCHHS CEJEKIIIHHO- npy oMy BifirparoTs JJHK-mapkepu [5—7].
TCHETHYHUX pPOOIT dYepe3 MIBHIKUN IIHKII BukopucranHs MOJIEKYJISIPHO-
BiITBOpeHHs Hamajikis [1-4]. TligBumeHHs FeHETHYHUX MapKepiB y Iii ramysi
epeKTHUBHOCTI  ceNeKuiiHoi  pobotu Yy TBAapUHHUIITBA aKTyalbHE B JEKIIbKOX
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acnekrax. JIHK-tunyBaHHS mae MOXXIUBICTH
TOCHITUTH TEHETUYHY reTepPOTeHHICTh
TTOTYJISAIIIH, BCTAaHOBUTH MOMYJISATIIHI
BIIMIHHOCTI, pO3paxyBaTu T€HETHYHI BiJICTaHi,
OLIIHUTH TCHETUIHY CIIOPITHEHICTh i
TCHETHUYHE 3MINIYBaHHS TMOMYJISMii KpoJiiB
pizaux mopin [8, 9]. Ille omHMM BaXTMBUM
aCMeKTOM €  MOXJIHMBICTh  MOTJIUOJICHHS
TEHETUYHOI OI[IHKM TIJIEMIHHOTO MaTepialy 3
BpaxyBaHHSM TEHETHMYHHX MEXaHi3MiB, SKi
OOyMOBIIOIOTh  BIIMIHHOCTI ~ TBapuH  3a
O3HaKaMM TMPOJYKTHBHOCTI, a caMe JIOKYCIB
KigpkicHuXx o3Hak [10-14]. Ile mocsraerbcs
aHaJIi30M TEHOTUIY TUIJHUKIB  IIJISTXOM
BU3HAUEHHS AallbTEPHATHBHUX MapKepiB 3
METOI HAKONMHMYEHHS B TMOPOJAax CHaJKOBOTO
Marepiany, SKUWA BU3Hadae (OpPMYyBaHHS
TBapUH OAXKAHOTO THITY.

HeBin’eMHUM €JIEMEHTOM YIIpaBIiHHS
MPOLIECOM YIOCKOHAJIEHHS CTaJl KPOJiB SIK 3a
MJIEMIHHUMH, TaK 1 MIPOJTYKTUBHUMH SKOCTIMU
€ CTBOPEHHS 1 WIATPUMKA  BHUCOKOTO
T€HETUYHOTO MOTEHITIATY B psmi
reHeayoriyHux cTpyktyp [15]. Takuit minxin
3a0e3mevuye MOXKJIMBICTh ITPOBEACHHS BiIOODPY
TBApUH 3 BpaxyBaHHAM ix reroruny 3a JJHK-
MapKepaMu MpHu 30epexeHH] 3a1aH0il JHIHHOT
CTpYKTypHu ctaja [7].

[Topsin 3 T€HOMHOIO OIIIHKOIO, TOCHUTH
TOYHO OIIIHUTH IUIEMIHHY IIHHICTh TBapWH 3
ypaxyBaHHSIM POJWHHUX 3B’SI3KIB MiK HUMH,
BIIMIHHOCTE YMOB YTpPHMaHHS, T€HETHUYHUX

Tpym, PIBHIB BUPOIIYBaHHA Ta  IHIIHX
[MOKA3HUKIB Ja€ MOXIJIUBICTE METOIOJIOTIS
HaWKpaIoro JIIHIHHOTO HE3MIIIEHOTO

mporaody (BLUP — Best Linear Unbiased
Prediction) [16-19]. Lleit merox 3 kinmg 1990-x
POKIB CTaJld 3aCTOCOBYBAaTH IPU PO3BEICHHI
KpouniB 3a kopmonom [20, 21]. Ha ceoromni
meroq BLUP y cBiTOBOMY KpOJNIBHUIITBI B
OCHOBHOMY BHUKOPHCTOBYETHCS y HAMPIMKY
MIBUIIEHHS M’ SCHOI MPOTYKTUBHOCTI,
BIITBOPHOI 3/1aTHOCTI Ta PE3UCTEHTHOCTI [22].
Ocrannim yacom y BLUP-ominky xpouiB
BKJIIOYAIOTh €(EKTH OKPEeMUX TeHiB, SKi
moB’si3aHl 3 (EHOTHUMOBUMHU O3HaKamu |19,
23]. BLUP-mozens mnpu LbOMY BKIIOYAE Y
cebe Taki TMmapamMeTpu: CyMapHUN TOKa3HUK
¢bikcoBaHUX e(eKTiB, KpIM e(peKTy T'eHOTHILY
o JIOKyCy, (IKCOBaHUU e€(EeKT TeHOTHIY,

BHUIAJIKOBUN aJUTUBHUN TEHETUYHUN e€QeKT
MOJIIFEHHUX JIOKYCIB.

VY 3B’s13Ky 3 THM, 110 10Ci B YKpaiHi HE
MPOBOJIMIINCE MOJIEKYJISIPHI JOCHIDKEHHS Y
HampsiMi TEHETUKH KpOJIB, METOI HaIoi
poOOTH CTaB aHai3 3B 53Ky T€HOTHUITY KpOJIiB
HOBO3€EJIaHICHKOT ouroil opoIU 3a
noJiMOP(GHUMHU BapiaHTaMU T'e€HY MIOCTaTHHY
Ta TPOTreCTEPOHOBOrO pEIenTopa 3 MPOSIBOM
rOCIOIapChKO KOPUCHHUX O3HaK. Bu3HaueHHs
MJIEMIHHOI IIIHHOCTI KPOJIIB 3 BUKOPHUCTAHHSIM
BLUP-meTony JT03BOJIUTD T IBUIIUTH
e(eKTUBHICTh B1I0OPY TUIEMIHHOTO MaTepiany
Ta TOYHICTP TEHETUYHOI OIIHKU KpOJiB 3
BpaxyBaHHSM MapaTUIIOBUX (HaKTOPIB.

Marepiaiau i MmeToaun

JocnmipkeHHs mpoBOAWIM Ha  0asi
kponedpepmu CI' IIIT «Mapuyk H. B.»
(c. Tamumk, CMUTAHCBKUK p-H, Yepkacbka

o0m.), maboparopii  BiAIiTy  T'eHETUKHU
[HCTHTYTY pO3BEINEHHS 1 TE€HETHKH TBapHWH
HAAH.

Jnst ronmiBii KpOMIB Yy TOCHOJApPCTBI
KpYyTJIHiA pik BUKOPHCTOBYBAJIH
IpaHyJIbOBAaHUN KOMOIKOpM, SIKHH MICTHUB Y
co0i: KOHIIEHTpPOBaHI  KOpMH, TpaB’siHE
OOpOIIHO, KOPMOBI J00aBKHM TBapUHHOTO
MOXO/UKEHHS, MiHEepalbHI  pPEUYOBHMHHM  Ta
npemMikcu. Y  TOpUMIMIEHHI  Kpojedepmu
OiATPUMYBJINCh ~ ONTHUMANIbHI  MapaMeTpu
MIKpOKIiMaTy (cTajga TemIiepaTypa, BiIHOCHA
BOJIOTICTb,  IIBUAKICTH  PyXy  MOBITpA).
OcaitiieHHs OyJ0 MTYYHUM 3 TPHUBATICTIO 16
roguH. Kponi BUaCHO BaKIMHYBAJIHCh MPOTH
3aXBOPIOBaHb: MiKCOMaTO3Yy, BIpYyCHOI1
reMopariyHoi XBOpoOHW KpOJIiB, MaCTEPETbO3y
Ta KOKIIUI03Yy.

KpoB y kpomiB HOBO3emaHACHKO1 017101
MOPOIH ISl IPOBEACHHS TOCIiKeHb (n=160)
OpaJu 3 ByITHOI BEHH OJTHOPA30BUM IITIPUIIEM
a00 BakyyMHOIO CHCTEMOIO THIy Vacutainer
3 €TWJICHIMaMIHTETPAOIITOBOIO KHUCJIOTOK 200
muTpaToM Hatpito. Buainenns JJHK i3 kposi
MPOBOJIMIIA 3 BUKOPHCTAaHHSM CTaHIAPTHOTO
KomepuiitHoro Habopy «/IHK-cop6 B» 3rinzno
3 pEKOMEHAIlISIMA  BUPOOHWKA. AMmruTiikariito
TeHy  MIOCTaTUHYy Ta  IPOrecTepPOHOBOrO
perenitopa 3 MOAAIBIIOI  PECTPHUKITIEIO
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KpOJIB  HOBO3EJAHJICBKOI  O1L10i  mopoau
MPOBOAMIIA 3 BHUKOPUCTAHHSIM IpaiiMepiB,
pecTpuKTa3,  3a3HaueHWX y  poboTax
Fontanessi, 2008 ta Argente, 2010 [24, 25].
Enextpodopernyune po3aineHHs PECTPUKTHUX
¢parmentiB  JIHK mnpoBommmun B 2 %
arapozHoMy rem y  Tpic-O0paTHOMY
enekrpodopesnomy Oydepi. Bizyamizariito
OTPHUMaHUX pe3yJabTAaTiB TMPOBOAMIN  Ha
TpaHCUTIOMIHATOpI B  yJIbTpadiageToBoMy
cBiTii mpu jomxkuHi xBwial 300 HM michs
3a0apBJICHHS TeJI0 ETUAIEM OPOMIZIOM.

B ocnoBi ctpykrypu BLUP-ominkm
CaMILliB KpOJIIB BUKOPUCTOBYBAJIH pIBHSIHHS
3Mmimanoi mogedni [ 16—18]:

y=XB+ Zu +e, (1)

ne: 'y — BEKTOp CIOCTEpEeKEHb
po3mipHOCTI N; B — BEKTOp CHOCTEpIraeMux
(dikcoBaHUX eQEeKTIiB PO3MIPHOCTI pP; U —

po3mipHocTi N; X — matpuns kKoedimieHTiB
¢ikcoBanux  edekriB;, Z —  MaTpuls
Koe(iIieHTiB paHI0MiI30BaHUX €(EKTiB.
CratuctuyHa o0poOka naHux Oyna
MPOBEICHA 3a JIOMTOMOTOI0 MporpaMu Statistica

v.10, GenStat v.11 T1a  BLUPF90.
JIist po3paxyHKy — TOMYJSIIHHO-TEHETHYHUX
napameTpiB BUKOPHUCTOBYBAJIACh

KoM 'toTepHa nporpama Popgene v. 1.32.
Pe3yabTaTH ii 00roBOpeHHs

v poboTi OyB MIPOBEICHUI
MOPIBHSUIBHUHN aHalli3 pI3HUX TeHEaTOriuHUX
JIHIA KPOJIIB HOBO3EJIAHJChKOI 01101 mopoau
3a PO3MOALIOM 4YacTOT alieliB 1 TEHOTHUIIB
3riH0 3 JaHuMu nojdiMopdizmy C34T reny
miocratuny (MSTN) Tta (G2464 TeHa
MIPOTeCTEPOHOBOTO perenropa (PGR).
Pesynpratu anamnizy posmnoniny aneneit JTHK-
mapkepiB MSTN 1 PGR y kponiB cemu

BEKTOpP  CIOCTEpIraeMuX  PaHIOMI30BaHHX TeHEAJIOTIYHNX JIIHIH HOBO3ENAaHJCHKOI 017101
edeKTiB PO3MIPHOCTI (; € — BEKTOp Mmopoau  mpenacrtaBieHi y  tabmumi 1.
CIIOCTEpIraeMHuX BUIAJIKOBUX edexTiB
Tabnuys 1
Po3noain yacToT aJesieif nmo BigHomeHHo 10 noaivMopguux sapiantis reny MSTN i PGR
Y KPOJIiB Pi3HUX reHeaJIOrivYHHX JiHill HOBO3eJaHAChKOI 0i10i mopoau
Ien Anenb Jlinis
Haszapa Binama Baiita I'pada ImniepaTopa Kacnepa Ilezapa
MSTN C 0,434 0,478 0,531 0,481 0,551 0,510 0,450
T 0,566 0,522 0,469 0,519 0,449 0,490 0,550
PGR G 0,450 0,488 0,436 0,471 0,420 0,450 0,445
A 0,550 0,512 0,564 0,529 0,580 0,550 0,555
KinpkicTs TBapuH 21 25 15 19 18 16 17

BcraHoBiieHO, 10 HAWBHUII 3HAYCHHS
gactotn anenst C rera MSTN wmamm kpodi
minii Immeparopa, Kacmepa Tta Baiita (Ha
10,9 %, 3,7 % ta 7,5 % BuUIIlI BIAHOCHO 10
CepeHhOr0 3HaUCHHs). MiHIMalbHI 3HAYCHHS
Oynu BinMiveHi y kpoumiB JiHii ['pada (Ha 2 %
HUKYl BITHOCHO JI0 CEPEIHBOrO 3HAYCHHS).
Cepen «kpomiB miHii Hazapa HaiGiabIe
3yctpivaBcss anenb T (wa 10,1 % Bummit
BIZIHOCHO JI0O CEPEIHBOrO0 3HAYCHHS), a
HaiiMeHIe — y TBapuH JiHii Imneparopa (Ha
13,4 % HWKYHA BIJHOCHO 10 CEPEAHBOTO
3HaueHHs). 3a TreHoM PGR, HaiiBuie

3HAa4YeHHs 4acTOTH anenst G Manu Kpoui JIiHii
birama (ma 7,6 % BiIHOCHO O CEePEIHLOTO
3Ha4YeHHs), a HalHWxkue — JiHii IMmeparopa
(1a 7,3 % BIIHOCHO 10 CEPEAHBOTO 3HAYCHHS).
3a posmomiiom anens A crocTepiraiach
MPOTHJICKHA  CUTyaIlisl:  HaWBHIIEe  HOTO
3HA4YeHHs MaJii TBapuHHM JiHii IMnepaTopa (Ha
5,7 % BIZHOCHO JO CEPEIHBHOTO 3HAYCHHS), a
HaltHmkue — binama (Ha 13,3 % nmopiBHSIHO 3
CepenHiM 3Ha4eHHSAM). Pesymprath aHamizy
edextuBHOrO umcia aineneir (Ne) 3a reHOM
MSTN i1 PGR kponiB HOBO3enaHACHKOI 01101
MOPOJY PI3HUX JIiHIM MOKa3aHi Ha PUCYHKY 1.
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Puc. 1. Po3nogin edpexrnBHOTrO 9ncia anenert (Ne) y KpoiriB HOBO3EIaHACHKOI 017101 MOPOJH Pi3HUX IeHealoTi9HNX
JiHIHA 32 TOTIMOP(QHUMH BapiaHTaMH T€HY MIOCTaTHHY 1 IPOTECTEPOHOBOTO PEIETITOPA

Cninm  3ayBaXuTH, M0 HaWBHIIUM
3HAYCHHSM CQEKTHUBHOTO YHWCJIa ayenel 3a
T€HOM MIOCTaTHHY XapaKTEePU3YyBaJIUCh KpPOJIi
minii I'pada, a naitnmwkunm — minii Llesapa.
3areHoM  MPOrecTepOHOBOIO  pELENnTopa
HaWBUI 3Ha4deHHsS Ne Mamu Kpouni JiHii
bimama, Baiita 1 Kacmepa, a HaliHmKYl —
[e3apa.

3rifHo 3 OAaHUMHM YacTOT ajiejerl Ta
TCHOTHUIIIB KpOJIiB pi3HuX THIHA

HOBO3€NAaHJChKOI  OuUtoi  mopoau Oyna
oTpuMaHa iHdopMaris mpo X MmomynsuiiHo-
TCHETUYHY CTPYKTYpPY 3a TIOKa3HAKAMHA
TETEePO3UTOTHOCTI Ta iH/eKCY (ikcartii Paitra (Tadu. 2).

Bcranosaeno, 110 3HA4YECHHA
KoeilieHTy IHOPUAUHTY KpPOJIIB Pi3HUX JIiHIN
Fis 3a nBoma TreHamu OyB BiI €éMHUM
BHACIIOK HAAJUIIKYy TETEPO3UTOT Yy IHX
rpyrax TBapHH.

Tabnuys 2

IMoka3HMKH reHHOT0 Pi3HOMAHITTA KPOJIiB Pi3HNUX JIiHil HOBO3eJaHICHKOI 01101 mopoau 3a moJiimopdizmamu
C34T reny MSTN i G2464A reny PGR

Ten IMoxkas- Jlinis
HHK Haszapa Binamra Baiita I'pada ImnepaTopa Kacnepa Ie3apa
Ho 0,476 0,461 0,480 0,465 0,511 0,481 0,474
MSTN He 0,500 0,474 0477 | 0471 0,482 0,510 0,480
Fis -0,05 -0,03 0,01 -0,01 0,06 -0,06 -0,01
Ho 0,499 0,494 0,494 0,517 0,490 0,493 0,510
PGR He 0,506 0,501 0,507 0,500 0,511 0,507 0,496
Fis -0,01 -0,02 -0,03 0,03 -0,04 -0,03 0,02
3a TE€HOM IIPOreCTEPOHOBOTO 3riiHo 3 JaHWMHU aJenbHUX MNpPodisiB

perieniropa 3Ha4eHHs iHAEKCY dikcarrii Paiita
PO3MOIIIIIIOCH HACTYITHUM YWHOM: HaWBHIIE
3Ha4YeHHS Oyso 3adiKCOBaHO y KpOJIB JiHIT
Hazapa, a naiinmwkuye — y Baiira i Kacnepa.
HNonatai 3HaueHHs koeodinienty Fig 3a
noiMopHUMHU BapiaHTaMHU T€HY MIOCTaTUHY
BUSBWIOCH y KponiB JiHii Baiita Ta
Imnepatopa, a 3a moaiMOppHUMHU BapiaHTaMHU
TeHy MPOreCTEpPOHOBOrO peLenTopa y
kpomiB miHii I'pada Ta Ilesapa (Hammumiox
TOMO3UTOT y IIUX TPYyNax TBAPUH).

OKpEeMHUX  TIEHEaJOTiYHUX  JIHIA  KpOJIB
HOBO3EJIaHICHKOT oimo1 OpoIx 3a
noriMop(HUMHU BapiaHTaMHU T€HY MIOCTaTUHY
Ta TPOreCTepOHOBOTO  perenTopa  Oymu
PO3paxoBaHi MOKA3HUKU Te€HETUYHOI JUCTAHIII]
Ta IHJIEKCY TEHETUIHOI cX0k0cTi Nei.

VY Tabnauui 3 HaBeneHO pe3yabTaTh
pO3paxyHKIB 1HJEKCIB T€HETUYHOI MOAIOHOCTI
Ta TCHETUYHUX JIMCTAHI[IH MIXK OKPEeMHMH
reHeaoT YHUMU JHISIMHA KpOJTiB
HOBO3EJIaHICHKOT oimo1 OpoIx 3a
nomimopdizmom C34T TeHy MioCTaTHUHY.
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Tabnuys 3

Marpuis reHeTUYHUX JUCTAHILIHA Ta iHIeKCiB copiqHeHOCTi B po3pi3i reHeaoriyHux JiHil qocaiTKeHUX
TBapuH 3a nojiMmopdizmom C34TreHy miocTaTHHY

Jlinist Hazapa binamnra Baiira I'pada Imneparopa Kacnepa e3apa
Haszapa - 0.9985 0.9553 0.9988 0.9949 1.0000 0.9970
Binamra 0.0016 - 0.9374 1.0000 0.9990 0.9989 0.9998
Baiira 0.0457 0.0647 - 0.9394 0.9206 0.9528 0.9226
I'pada 0.0012 0.0000 0.0625 - 0.9987 0.9991 0.9996
ImMniepatopa 0.0051 0.0010 0.0827 0.0013 - 0.9957 0.9997
Kacmepa 0.0000 0.0011 0.0484 0.0009 0.0043 - 0.9976
Iesapa 0.0030 0.0002 0.0730 0.0004 0.0003 0.0024 -

Cnin mAKPECIUTH, MO Yy MOyl JTUCTAHIIH MDK OKPEMHMH T'€HEaJIOTiYHUMU

JHHIAMHA

HOBO3€JIaHICHLKO1

o101

KpOJIIB HOBO3EJIAaHACHKOI 01701 mopoau 3a
noriMop(HUMHU BapiaHTaMH T€HY MIOCTaTUHY
FeHEeTUYH] BIJCTAaHI 3HAXOQUIINCH B Jialla30Hi
0,0000 (muis Kacnepa—Hazapa Tta I'pada—
binama) — 0,0827 (ninis Imneparopa—Baiita).
Y cBoo  uyepry, I1HJIEKCHM T€HETUYHOI
noaiOHOCTI Oynu HAWBUIIMMH MK JHISIMUA
bimama—Ipada, Hazapa—Kacmnepa, a
HaWHIKYUMHA — MDK  JliHiSMu ~ Baiita—
Imnepatopa 1 Baiira—Ile3apa.

Pesynbrat  po3paxyHKiB  1HIEKCIB
TEHETUYHOI  CXOXOCTI  Ta  TEHETHYHHX

KpOJIiB
MOpoJM 3a TMOMIMOP(GHUMH BapiaHTaMHU TEHY
MIPOTeCTEPOHOBOTO PEIENTOPa MPECTABICHI B
Tabnuni 4. BcTaHOBIEHO, IO TIE€HETHYHI
BigcTani 3a moiximopdismom G2664A reHa
MPOTECTEPOHOBOTO PEIENTOpa 3HAXOIMWINUCH Y
mexi 0,0000 (minis I'pada—Hazapa) — 0,0329
(minis binama—Hazapa ta I'pada—binama).
[HmekcH TeHeTUYHOI CXOXKOCTi Oynu
HaWBUIIMMH y MK miHisMu Hazapa—I'pada, a
HallHWK4YMMU — MDK JiHissMu  Hasapa—
binama.
Tabnuys 4

Marpuus reHeTHYHUX JUCTAHLINA Ta iHIeKCIB CIOPiAHEHOCTI B po3pi3i reHeaOriYHuX JiHili JoCHiTKeHUX
TBapuH 3a nojiMmopgizmom G2664A reny nporecTepoHOBOro pelenTopa

Jlinis Hazapa Bimama Baiita I'pada Imneparopa Kacmepa [e3apa
Hazapa - 0.9676 0.9899 1.0000 0.9884 0.9806 0.9965
binama 0.0329 - 0.9936 0.9676 0.9947 0.9983 0.9852
Baiita 0.0101 0.0064 - 0.9899 0.9999 0.9985 0.9983
I'paga 0.0000 0.0329 0.0101 - 0.9884 0.9806 0.9965
Imneparopa 0.0117 0.0053 0.0001 0.0117 - 0.9990 0.9976
Kacmepa 0.0196 0.0017 0.0015 0.0196 0.0010 - 0.9935
He3apa 0.0035 0.0149 0.0017 0.0035 0.0024 0.0065 -

Y pobGori OyB mpoBeneHUI aHami3 cnabKy TeHeTH4YHYy AuQepeHuiamiio MK
po3MoAiTy MOKa3HWKIB  F-cTraTucTukm  3a JIHISIMH ~ KpOJIIB  HOBO3EJAHACHKOI  OLIOi
JNOCTIDKYBAaHUMHU TeHaMH, SIK JI0JIaTKOBa MTOPOJIH.
iHopmarlis mpo Ppi3HI piBHI IHOPUAWHTY Y TE€HOM MIOCTaTUHY Oynu
TOCIIIIKEHIH TIOTTYJISIIIi 1 KpOJIiB BCTAHOBJIEH] BiJ €MHI 3Ha4YeHHS ITOKa3HuKa Fig
HOBO3€JIaHJChKOI 015101 mopoau. Po3paxoBani (-0,0703) — iugekc ikcamii Paiira, sxwit
HU3bK1 3HaueHHs iH1eKkcy Fsr 3a renom MSTN BifoOpaxkae piBeHb 1HOPUAMHTY OCOOMHHU

1 PGR (0,0219 1 0,0084), six ingekcy dikcaii
Paiita, sxuii BimoOpakae piBeHb IHOPUIHMHTY
BHOIpDKM BIJIHOCHO TMOMYJIAIII) CBiIYaTh TMPO

BimHOCHO BUOipku) Ta Fir (-0,0468) — inmexc
¢ikcamii Paiita, saxuii BimoOpaskae piBeHb
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IHOpUAMHTY OCOOMHHM BIJHOCHO TIOIYJISIIT),
110 BKa3y€e Ha HAJUTUIIIOK T€TEPO3UTOT.

st BUOIpKM KPOJTIB HOBO3EIAHICHKOT
01101 MOpOaM 3a TE€HOM IMPOreCTEPOHOBOTO
peuenTtopa 3HaueHHs Fig Ta Fir BuUsABMIMCH
nomataumu  (0,3648 Ta 0,3702) BHACHIIOK
repeBaru TOMO3UIOTHUX TBapuH. Y L1JIOMY, 32

JIBOMa JOCTIKYBaHUMU reHaMu y
TOCIIIHKEH1H TTOTYJISAIIT KpOJTiB
HOBO3EJNAaHJAChKOI  Oimoi  mopogu  Fir €
HavipummM (0,1617), Fis — nemo Hmwkyum
(0,1472) 1 3nauenHs Fgr — HalHIWKIIM
(0,0152).

Jns  OImIHKM  IUIEMIHHOiI  IIIHHOCTI
CaMIIiB KpOJIiB HOBO3EJIaHIChKO1 017101 mopou
Oyno Bukopucrtano merogq BLUP — «wmonens
TBapUHUY, 32 OJHIEIO 03HAKOIO 3 BpaXyBaHHSIM
nmapaTUnoBuX (GakTopiB (PiK 1 CE30H).

Pesynpratu nmpoenenoi BLUP-orinku
TBApUH 32  O3HAKOK  «CEPeaHBOA000BI
MPUPOCTH», IO BKIIOYaE y cede dakTop
reHotuny  (momiMopdHiI  BapiaHTH  TEHY
MIOCTaTHHY,  BHMKOPHCTAaHO TpHU  piBHI),
MpEeACTaBICH] y TabumIi 5.

Tabauys 5

PesyabTaTn BLUP-oninkn caMIiB KpoJIiB HOBO3eJIAHACLKOI 01101 IOpou Pi3HAX reHOTUIIB (MoIiMOpdHi
BapianTu reny MSTN) 3a sikicTio HaIIAAKIB

Kinuka, pik I'eno Kinbkicte Cepennbon000Bi BV 1o RBYV, REL,
HAPOUKEHHSI ™I JI0YOK, TOIL. TIPUPOCTH JOYUOK, T TCHCTHIHOTO % %
6azucy

Haszap, 2008 CT 108 39+0,2 +0,199 101,0 63,0
Baiikain, 2008 cC 101 37+0,3 +0,357 101,0 63,7
Baiir, 2009 CT 86 38+0,3 -0,069 99,8 63,5
I'pad, 2008 CC 97 35+0,2 -0,040 99,9 63,7
Immniepatop, 2009 CC 96 3540,2 -0,153 99,5 63,6
Kacrnep, 2008 CT 91 38+0,3 +0,046 100,5 75,9
Le3ap, 2009 TT 88 3540,2 +0,000 100,1 63,0

ITlpumimka: BV — mneminna minHicTh; RBV — BinmHOoCHA tuteMinHa 1iHHICTh; REL — 10CTOBIpHICTH OIiHKH

IUIEMIHHOI [IHHOCTIL

3rifTHO 3 OTPUMAHUMH  JIaHUMU
HaWBHIIE 3HAYEHHS IUIEMIHHOI I[{IHHOCTI MajH
camii Hazap, baiikan ta Kacnep, iHaexcu
BLUP saxux O6ymu B 4,1; 7,3 Tta 0,9 pasza
BHUIIUM 32 CEpeIHE 3HAUCHHS.

Cimig  3a3HAYUTH, 1[I0  ITOKA3HHK
BIPOTITHOCTI  OIIHKM TUIEMIHHOi I[IHHOCTI
KpOJIIB 3HaXOAMBCSA y Mexkax lim = 63,0-75,9.
HaiiBume 3HaueHHs Oys0 BiAMIYEHO y camIlst
Kacnepa (+10,7 % Bix cepeqHbOTO 3HAYECHHS),
a HaiiHmx4ue — y Hazapa i Lle3apa (-2,2 % Bin
cepenHporo 3HadeHHs). L1 ocoOmuBICTH
BapiabenbHOCTI  KoedillieHTa  HaAIHHOCTI

BLUP-ominku Mae mnepuioyeproBe 3HAYECHHS
Mpyd  TPOBEACHHI  J00OpYy  KpoOJiB  3a
KOMIUICKCOM O3HaK.

3a mier0 X
NOCHIPKEHAa  IUIEMIHHA  IIHHICTH  CaMI{iB
HOBO3€EJIAaHICHKOT ouroil opoIU 3a
PEeNpOayKTUBHUMH O3HaKaMHM JI04OK (Tadim. 6).
Jlo yBarm Opayacs oO3HaKa — KUIBKICTh
BIJICA/DKEHUX KpOJEHAT y Bimi 35 [HIB,
OCKITBKM BOHA XapaKTEepPU3yE MaTEePUHCHKI

BHOIDKOIO  TBapuH

SKOCTI  KpOJIEMaTOK, IO MPEACTaBISIOTh
co00r0 OCHOBHY CKJIaJIOBY IUTA
XapaKTepPUCTUKHU BIATBOPEHHS crana.
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Tabauys 6
PesyabraTn BLUP-oninku miemMinHOi HiHHOCTI caMUiB KpoJiiB
32 penpoAyKTHBHUMH 03HAKAMM J0YOK
Kimaxka, pix Kinekicth Bingcamkeno kponeHsT B 35 BV+ no RBV, REL,
HAPOJKEHHS JIOYOK, TOJL JHiB Ha | caMKy, oI TCHETHYHOTO % %
farucv
Haszap, 2008 108 6,2+0,5 +0,140 102,3 66,8
Baiikan, 2008 101 5,7+0,4 +0,087 101,5 66,5
Baiir, 2009 86 5,2+0,5 -0,085 98,4 67,7
I'pad, 2008 97 5,5+0,5 +0,047 100,9 66,5
Immepatop, 2009 96 5,6+0,4 +0,015 100,3 67,7
Kacnep, 2008 91 5,4+0,4 +0,045 100,7 78,1
Ie3ap, 2009 88 5,0+0,5 -0,035 102,3 66,8
3rifHO 3  OTPUMAHUMH  JIAHUMH KPOJIIBHUIITBI HEMOXXJIUBE 0€3 BUKOPHCTaHHS

HaAWBUIIE 3HAYECHHS INIEMIHHOI IHHOCTI MaJId
camii Hazap, baiikan ta Kacnep, iHmekcu
BLUP sixux O6ynu Bignosigao B 4,1; 7,3 Tta 0,9
pa3iB BHIIUM 32 CEPETHE 3HAUYCHHS.

JIOCTOBIpHICTb ~ OLIHKM  IUIEMIHHO{
IIHHOCTI BapiroBajla B Mexax 66,5-78,1 %,
IIpy yomy HalBuUIIE 3HAYEHHS LbBOTO

MOKa3HWKa BimMiueHo y camisg Kacmepa, a
HaitHmwkue — y ['pada.

BucHoBku

BcranoBiieHi 0coOIMBOCTI T€HETUYHOT
CTPYKTYpH KpOJTiB pi3HUX JIHINA
HOBO3EJAaHJChKOI 01101 mopoau 3a JaHUMHU
MOJICKYJISIPHO-TEHETUIHOTO aHawizy
noJiMOpGHHUX BapiaHTIB T'e€HY MIOCTaTUHY 1
nporecTepoHoBoro penenrtopa. Lle n03BonuTh
OTpUMATH  YSBICHHS  TPO  TECHETUYHY
nudepeHItialio TBApUH 32 JaHUMHU Te€HaMU Y
NOMyJALiT B 3aJ€KHOCTI BiJl 0coONMBOCTEH
CEJICKIIMHOI pOOOTH 3 METOI0 I0OOPY TBapHH

3 «0axaHWMU» TEHOTHIAMH 1 CTBOPEHHIO
creriaiai3oBaHuX JiHIN.

3a pe3yapTaTaMu HaWKpaIoro
HE3MIIIICHHOTO JTHIHHOTO MIPOTHO3Y
BCTaHOBJICHO, 111(0) 3a 03HAKOIO
«cepeaHbo000B1 MIPUPOCTH» HaWBUII

3HayeHHss BLUP-inpexkcy mamu camui Hasap
(+0,199), baiikan (+0,357) Ta Kacmep
(+0,046). 3a penpoJyKTUBHUMHU O3HAKaMH iM
BiamoBimanu inaexcu BLUP: Hazap (+0,140),
baiikan (+0,087) ta Kacmep (+0,045).

Y cy4acHHX yMOBax IOKpPAIICHHS
CeNeKUIHHO-TNIEMIHHOT pobotu y

TOYHHUX METOMIB OLIHKHU INIEMIHHOI I[IHHOCTI
(imnexcHa Ta BLUP-ominka), sKi 103BOJISIOTH
BUSIBUTA ICTUHHUM TEHETUYHUNM I[TOTEHIA
TBapUH Ta MPOTHO3YBATH MPOIYKTHUBHI SKOCTI
iX HaIaaKIB.

3 BukopuctanHsm BLUP-merony Tta
MOJICKYJISIPHO-TEHETUIHOT O TECTyBaHHS
KpOJiB 3a MoJIMOpGHUMH BapiaHTaMU TEHY
MIOCTaTHHY BH3HA4Y€HI POJOHAYAILHUKHU
miui: Hazap, Kacmep ta baiikan, sk
MEePCIIEKTUBHI1 caMIi-IUT JHUKHA
HOBO3€JIaHIChKO1 017101 MOPOIH.

IMepcnekTuBH NOJAJIbIINX
aocaixkenb. [IpoBeaeHHS  MOJIEKYJISIPHO-
TE€HETUYHOTO MOHITOPUHTY KpOJIiB
BITUM3HSHUX Ta 3apyODKHMX Tmopig 13
3allydeHHSIM METOMIB 1HJIEKCHOI Ta T€HOMHOI
OLIIHKU TBapuH B iHTeHcudikarii
CEJIEKIIIITHOTO TPOIIECY.
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