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B daHHoU cmamebe gsrepsbie daHa OUueHKa CO8PEMEHHO20 COCMOSIHUS 2eHOGhoHOa Kas3axcKol Hayuo-
HanbHoU nopodsel cobak Tobem u3z KOxHoz20 peauoHa PK ¢ ucrnonb3ogaHuemM MUKpocamerniumH{o20 aHanusa.
Ha ocHosaHuu rony4eHHbIx 4acmom annenel 19 MukpocamesnnumHbiX JIOKyco8, peKkoMeHO08aHHbIX Mexdy-
HapoOHbIM 0bWEecmeoM 2eHemuKU XUusomHbix 0nsi cobak, onpedesieHbl OCHOBHbIE 0Ka3amesiu 2eHemu-
yeckol usmeH4usocmu 8 uccriedosaHHOU 8bIOOPKE U MpoaHanu3uposaHbl 8 CPasHUMEeNbLHOM acriekme ¢
Opyaumu nopodamu cobak. [MpoueHm nonumopgHbIx 510Kycos cocmasusn 100%, ¢ 5-10 annensamu Ha 510KycC.
OueHka pasHosecusi Xapdu-BatiHbepza nokasana omkrnoHeHue 0rna dsyx nokycos AHT137 u AHTh260.
CpedHee konu4decmeo annenel u cpedHee aghghekmuesHoe Hucro annenel y Tobemoe 6binu ebiwe, Yyem y
Opyaux MOosiIocCcoudHbIX rnopod cobak. YposeHb nonumopghusma PIC npesbiwan 60% 0Ons ecex JIOKyCO8.
lNony4yeHHoe 3HadYeHue napamempa HabmodaeMmol eemepo3uzsomHocmu ceudemeribcmeyem O Hanu4duu
rnpoueccoe memusayuu 8 uccredosaHHOU 8bibopke. B uenom, nokasaHo, 4ymo 051 cobak Tobem FOxHO20
peauoHa PK xapakmepHbI 8bICOKUE YPOBHU OCHOBHbIX N1lapamMempo8 2eHemu4YeCcKoe0 pa3Hoobpasus U HU3Kul
yposeHb UHbpuduHea. [NposedeHHOEe uccriedosaHue ripedocmasnisiem UeHHbie OaHHble O 2eHemu4eckol
cmpykmype kasaxckux Tobemos, 4mo £e5semcsi 8aXKHbIM Waz2oM 8 MOHUMaHUU U COXpaHeHuUu 3mol
YHUKaibHOU nopoodsbl.

Knro4deenbie cnoea: Tobem; 2eHOOHO; MuUKpocamesanumHbil JI0KyC, UHOpUOUH2, 2eHemu4eckoe
pasHoobpasue.
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This article is the first to assess the status of the gene pool of the Kazakh national dog breed Tobet from
the Southern region of the Republic of Kazakhstan using microsatellite analysis. Based on the determined
allele frequencies of 19 microsatellite loci recommended by the International Society of Animal Genetics for
dogs, the main indicators of genetic variability in the studied sample were determined and analysed in
comparison with other dog breeds. The percentage of polymorphic loci was 100%, with 5-10 alleles per locus.
The Hardy-Weinberg equilibrium analysis showed a deviation for two loci AHT137 and AHTh260. The average
number of alleles and the average effective number of alleles were higher in Tobet dogs than in other Molossus
dog breeds. The degree of PIC polymorphism was above 60% for all loci. The obtained value of the observed
heterozygosity parameter indicates the presence of crossbreeding processes in the analyzed sample. In
general, it has been found, that Tobet dogs in the Southern region of the Republic of Kazakhstan are
characterized by a high level of the main parameters of genetic diversity and a low level of inbreeding. This
study provides valuable data on the genetic structure of Kazakh Tobets, which is an important step towards
understanding and preserving this unique breed.

Key words: Tobet; gene pool; microsatellite locus, inbreeding, genetic diversity.

KA3AKCTAHHbIH OHTYCTIK AMMAFbIHOAFbI KASAKTbIH ¥NTTbIK
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lMepcbunvesa A.B. — b6.r.K., KasakcmaH Pecniybnukacbkl fbifibIM XoHe Xofapbl 6iriM MuHucmpiriai
fbinbiM  KomumemiHid Pecriybnukarnbik MeMriekemmik KaCinopHbIHbIH «eHemuka xoHe uauonoaus
UHCmMuUmMymsl» MOIMeKynasnblKk 2eHemuKka 3epmxaHachlHbIH XemeKwi fbifibiIMU KbiIsMemkepi, Anmamsi K.,
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Bbyn mukpocamenummik manday apkbiribi KP OHmycmik eHipiHeH anbiHFaH KasakmbIH YimmbiK mebem
um MmyKbIMbIHbIH 2€HOQOHObIHbIH Kasipai xardalbiHa 6ara 6epineeH arnrawkbl Makana. XasbiKkaparbik
JKaHyaprap eeHemuKkachl KoraMbl ummep YwiH ycbiHFaH 19 Mukpocamesnnummik 510KycmaH arblHFaH
annens0ik  Kuinikmep HeeiziHOe 3epmmeniemiH yneideai eeHemukarnblKk —©3z2epeimikmiy  Heaisai
Kepcemkiwmepi aHbikmanobl xoHe 6acka um myKbiMOapbIMeH casbicmbipMarnbl mypde mandaHobl.
lMonumopgbmabl nokycmapdsiH natibidsl 100% kypadsl, 6ip nokycka 5-10 annens 6ap. Xapou-BaliHbepe eki
nokyc AHT 137 xeHe AHTh260 ywiH aybimkydsl kepcemmi. Tebemmepde arnnerns0epdiH opmawia caHbl MeH
annensdepdiH opmawa muimdi caHbl 6acka Mosioccoudmsl um mykbiMOapbiHa KaparaHOa xxofapbl 60510kl
PIC nonumopgpusm deHeelii 6apnbiK mokycmap ywiH 60%-0aH acmbl. bakblnaHambiH 2emepo3usomarbik
napamempiepdiH arnbiHFaH MoeHI 3epmmenemiH yneide 6ydaHOacmbipy mnpouecmepiHiH 6ap ekeHOieiH
kepcemedi. Xannbi, KP OHmycmik almarbiHOarbl mebem ummepi eeHemukasbiK apmypinikmiy Heaisei
napamempiriepiHiH orapbl OeHeeliiMeH xoHe UHOpuOUHemiH memeH OeHeeliMeH cunammasamaiHbi
KepceminzeH. XypeizinzeH 3epmmey kKa3ak TebemmepiHiH 2eHemuKarnbiK KypbifbiMbl mypasbl KyHOb! Oe-
pekmep bepedi, by ockl bipeael myKbIMAbl myciHy MeH cakmaydarbl MaHbi30bl KadaMm 60s1bIn mabbinadsl.

TyliHOi ce30ep: Tebem; 2eHOOHO, MUKpocamesnaummik JoKyc, UHOpUOUHe, 2eHemuKasbiK
apmypinik.

BBegeHune

mobanbHasa TeHaeHUns B chepe OmopasHoobpasust BneveT 3a cobon psig MOTeHUuanbHbIX Yrpos.
OpHa 13 HUX — 3TO COoKpalleHne reHopoHA0B abopUreHHbIX NopPon, KOTOPbIE MOJNTHOCTHI0 CPOPMMPOBASIUCH
BHYTPU OMNpeAerieHHbIX PErMoHOB M AEeMOHCTPUPYIOT MHOXECTBO aJanTauuni KO BCEM MECTHbIM YCIOBMUSAM
BCIMEACTBME YHUKalbHbIX TEeHEeTMYecknx ocobeHHocTen. [aHHas TeHaeHuus He obolwna CTOPOHOM W
KazaxcTaH, KOTOpbIA CTOSNKHYSCSA HE TOSNIbKO C MCYE3HOBEHUEM BMAOB AMKOW NPMpPOAbl, HO U COKpPaLLEHMEM W
MeTM3aumnenn MorosioBbs MECTHbIX MOPO4 BMSIOTb AO MOSIHOMO WX MCYE3HOBEHWUS, B YWUCIE KOTOPbIX C
HanbornbLUEeN TPEBOrom B NocnegHue rogbl 00CyaaeTcsi COCTOsIHWE Ka3axCKoW HauMoHarnbsHom nopoapsl cobak
Tober.

Tobet npeacrtaBnseT cobon He TONMbKO YHUKamNbHbIA FEHETUYECKWIA PECYPC, HO U APEBHUW KyNbTYPHbI
N UCTOPUYECKMI CMMBOJT HalLel CTpaHbl. Ha npoTskeHun MHormx BekoB cobakm TobeT HenpeB3ongeHHO
BbIMOMHANN CBOM (PyHKLUUM MO OXpaHe cTag KOYEBHMKOB OT BOSKOB, NUCUL, W OaXe CIYXWUIM XO3sieBam B
KayecTBe paboyen cunbl. OgHaKo, HECMOTPS Ha CBOK GoraTyld UCTOPUWIO, YUCTOKPOBHbIE MPEeACTaBUTENN
nopoabl TobeT HaxoOATCS Ha rpaHM UcYe3HOBEHWs. MHOXeCTBO (hakTOpOB, TaKMX Kak CoKpalleHue
nacTOuLHbIX yroaun, nameHeHne MacwtaboB OBLEBOACTBA, MCMOMb30BaHWE APYrMxX Nopog W Hexenartenb-
Hble NPaKTUKU pa3BedeHusl, YIPOXaloT COXPaHEHU0 3TOW yHMKanbHOW nopodbl. CnoxumBliasca cutyaums
TpebyeT HeMeLeHHbIX YCUMUIA NO COXPaHeHUIO nopoabl ToberT.

B HacTosillee Bpemsi TakMe yCUNUsi MOMYYUNM FOCY[AapCTBEHHY MNOAAEPXKKY. YCMELHOCTb 3TMX
MEpPONPUSITUIA 3aBUCUT OT NPOBEAEHNS CUCTEMATU3MPOBAHHOW NIeMeHHON paboTbl, koTopas obsa3aTensHoO
OOoimkHa 0asnMpoBaTbCsl Ha HayYHbIX TEHETUYECKUX WCCNeaoBaHUsiX, BHeApPEHWe KoTopbix 6yaet
cnocobcTBOBaTh Nporpeccy B paboTe ¢ nopoaow.

TpaanMuUMOHHO U UCTOPUYECKM NEPBLIMU B PAAY TakMX UCCNELOBaHWI CTOAT reHETUYECKUE MapKeEPHbIe
MCCrnegoBaHUs, OCHOBaHHbIE Ha BbICOKOMONMMOP(HBIX MMKPOCATENNUTHBLIX fokycax. MukpocatennuTel,
Takke M3BECTHbIE Kak KOPOTKME TaHAeMHble noBTopbl (short tandem repeats, STR), npeacraBnaT cobon
yyacTtkm OHK, cocTosiume M3 KOpOTKMX MOBTOPSIOWMXCHA MocregoBaTenbHOCTEN HykneoTuaoB (0bbi4HO 1-6
ocHoBaHu). STR NoKyCbl KOOOMUHAHTHBI MO CBOEW NPUPOAE, OYEHb MONMMOPMHbI, TENKO rEHOTUNMPYHOTCS U
HacnenywTcs No MeEHOENEeBCKOMY MPU3HaKy, YTO AenaeT ux 3PEeKTMBHbIMU ONSA U3YHEHUS CTPYKTYpPbI
nonynauuin U aHanu3a podoC/IOBHOW, a Takke AN obHapyXXeHWs pasnuuui mexgy G6rm3kopoacTBEHHBIMM
Bugamu [1, ¢.808]. C nx nomoLLblo AaHa OLeHKa reHETUYECKOM U3BMEHUYMBOCTM B NONYNSAUUAX CaMblX pasnny-
HbIX nopod cobak [2, ¢.1065]. NpoBeaeHHbIN MUKpPOCATENMNUTHBIA aHanu3 Ans KasaxCkow HauuoHarbHOM
nopoabl cobak Tasbl nokasamn, 4YTO MOTEPS FEHETUYECKOro pasHoobpa3usa He yrpoxaeT ee 6yayuiemy
CYyLLIECTBOBaHUIO, U, KPOME TOr0, OHa MMEET 3HAUUTENbHbIN YPOBEHb rEHETUYECKOro AeneHnsa nonynauum [3,
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c.4]. OgHako, 0o HacTosilero BpemeHu aHanua STR mMapkepoB He NpUMMEeHsNcsa nNpu paboTe ¢ ka3axcKomn
HauuoHanbHon nopoaon Tober.

Mcxoast u3 BbllecKka3aHHOro Lienbio AaHHOW paboThl ObIN0 NPUMMEHEHWE MUKPOCATENIMTHOMO aHannsa
ONsi OLEHKM COBPEMEHHOIO COCTOSIHWUSI reHodhoHAa mopoAbl kasaxckun TobeT. MccnegoBaHue BkOYano
BbIOOPKY, BKrovatoLyto cobak Tobet 3 AnmatuHckon u Xetbicyckon obnacten PK.

Ons poctwxkeHns Lenu O6biny BolAeNeHbl creayowme 3agaqun: nposeaeHne cbopa buomatepmanos oT
cobak, COOTBETCTBYHOLLUUX CTaHAapTy nopoabl TOBET 1 NPpUOAMKEHHBIX K HEMY, B ANMaTUHCKOWM 1 XKeTbICycKon
obnactax PK, sbigenenne [AHK 13 cobpaHHoro 6uomaTtepuana, NnpoBeaeHNe MUKPOCATENTMTHOIO aHanmaa,
BronHpopmaTmnyeckas obpaboTka NoONy4YeHHbIX AaHHbIX.

MaTtepuanbl n MeToAbl

VccnepoBanne nonyumno opobpenue BuoaTtuuyeckon komwuccum PITI Ha TIXB «WMHcTuTyT Mone-
KynsipHow Guornornm n Guoxummm um. M.A.Aiitxoxxuda» KH MHBO PK (MpoTokon Ne1 ot 18 aerycta 2023 r.).

O6bekTOM MccnenoBaHus Obin cobakn NPeLnoNoXUTENBHO COOTBETCTBYOLLME Nopoae TobeT. OT6op
cobak Ons wccnepoBaHust npoBoguncs B AnmaTtuHckonm u XKeTbicyckor obnactsx PK B pamkax
3KCMNEeaULMOHHBIX BbIE3ZOB, @ TakKe Ha BbICTaBKax M cneuunanbHbix meponpusitusix. Mpu ot6ope npoBoaunack
aKcnepTM3a Ha COOTBETCTBME MNOPOAHbIM  KayecTBam  akcnepTamu-kuHororamm  [MTPAOOOuCOX
«KAHCOHAP» r. AnmaTtbl. OCHOBHbIM JOKYMEHTOM MPOBEAEHUS SKCNEPTU3bl U onpeaerieHne ux cTteneHn
NMOPOOHOCTU, KOTOPbIM PYKOBOACTBOBANMUChL 3KCMEPThbl, SABMSAMCS craHgapT nopoabl Kasaxckuit Tober,
YTBEPXAEHHbIN Npuka3omM MuHUCTEPCTBaA 3KOMOrMu M NpUMpoaHbIX pecypcoB Pecnybnukn Kasaxctan ot 30
mapTa 2023 roga Ne 101 "O06 yTBEpXOEHUM CTaHAAPTOB Ka3axCKuMx nopop cobak”. MNpakTnyecku nosHoe
NCYE3HOBEHME YNCTOKPOBHBIX ToOeToB B KaszaxcTtaHe npuBeno K Tomy, 4To cobak, MOrfHOCTbIO COOTBETCT-
BYIOLLUX CTaHdapTy, B Pecnybnvke He ocTanock. [oaToMy Anst uccnegoBaHus NpoBoamIics otbop cobak, He
TONBbKO COOTBETCTBYHOLUMX CTaHOAPTY, HO N NPUBNMXKXEHHbIX K HeMy. Bcero 6bino otobpaHo 18 cobak.

B kauectBe Bmomartepuana 6bina ucnornb3oBaHa nepudepunyeckas KpoBb, KoTopas cobupanacb C
NMOMOLLIbIO BaKyyMHON CUCTEMBI B konnyecTBe He 6onee 50 mn B npobupkn ¢ SOTA u3 BeHbl roneHun y cobak
ONbITHLIM BETEPUHAPOM. Bbinn cobnogeHbl BCe KpUTEpUN CTEPUINBHOCTH.

Cbop ©Buomatepuana conpoBoxpanca OTOCbEMKOM cobak U aHKeTUpOBaHMEM WX BnagenbLeB.
AHKeTa BKkntoyana csefeHus o Bnagensue, Bo3pacTe, Nnose, NpoOUCXoXAeHUU, MecTe NpoxuBaHusa cobaku, ee
onucaHue, npomepbl. AHKeTHble AaHHble OblM obpaboTaHbl M BHECEHbI B 3NEKTPOHHYKO 6a3y AaHHbIX.
MoMMMO aHKeTMpOBaHMS NPOBOAUIIOCH Takke odopMreHne NHPOPMMPOBAHHOIO Corfacusa Bnagenbua Ha
NpoBeAEHNE FrEHETUYECKOrO UCCed0BaHNs ero cobaku.

Boigenenne OHK n3 cobpaHHoro 6uomatepuana npoBOAMIOCH C UCMOMb30BaHUEM FOTOBOro Habopa
"QlAamp Fast DNA Tissue Kit" (Qiagen, epmaHus) B COOTBETCTBMM C MpuiiaraeMbiM MPOTOKOSOM.
OnpepneneHune Ka4eCTBEHHbIX U KONMYECTBEHHbIX XapakTepucTuk BblaenerHon HK nposogmnock Ha Qubit4.0
(Invitrogen, CWWA) nnn 2100 Expert (Agilent Technologies, CLUA).

MwukpocaTennuTHbIN aHanuM3 NpoBOAWMSICS Ha reHeTudeckom aHanusatope Applied Biosystems 310
Genetic Analyzer ¢ ucnons3sosannem Habopa Canine Genotypes Panel 1.1 (Thermo Fisher Scientific, CLLA),
KoTopbIn BkMoyan 19 pekomeHgoBaHHbIX ISAG gns cobak nokycoB (AHTk211, CXX279, REN169018,
INUO55, REN54P11, INRA21, AHT137, REN169D01, AHTh260, AHTk253, INU005, INU030, Amelogenin,
FH2848, AHT121, FH2054, REN162C04 AHTh171 and REN247M23).

"eHeTnYeCKyo OLLEHKY MO YacToTaM MUKPOCaTENNMUTHBIX annener NpoBoAnIM C MOMOLLbKO MPOrpaMmel
GenAlEx 6.5 [4, ¢.2537] u Cervus [5, ¢.1100]. OueHuBanu Takue nokasaTenu, Kak KoaduUMeHT
nonumopduama (polymorphic information content, PIC), cpegHee (Na) n acbdpexktmeHoe (Ne) uncno annenen,
Habnopgaemas (Ho) n oxnoaemasn (He) reTepo3nroTHOCTb, HECMELLEHHAs OXuaaemasi reTepo3vroTHOCTb
(uHe) n cooTtBeTcTBME pacnpepeneHuto Xapau-BanHbepra. BboratcTtBo annencHbix BapuaHToB (allelic
richness, AR) 6bino0 nogcuntaHo B nporpammHom nakete PopGenReport [6, ¢.385]. Takke oueHuBancs
KoadhpmumeHT nHbpuguHra (F) no cneaytowen doopmyne:

F = 1- (Ho /He) (1)

roe  He — oxuoaemas reTeposuroTHOCTb NMpY NaHMUKCUU;
Ho — HabnofgaemMas reTepo3uroTHOCTb.

3HaueHne F konebnetcs B npegenax oT -1 go 1. 3HayeHune F, paBHoe 0, ykasbiBaeT Ha TO, 4TO
nonynsuus B Lefiom Haxogutcs B pasHoBecun Xapau-Bannbepra (HWE), To ecTe pa3mHoOXaeTcs cnyYyanHbim
obpasom. OTpuuatenbHoe 3HauveHue F, paBHoe -1,0, ykasbiBaeT Ha TO, UTO KaxAblh npeacTaBuUTENb
nonynsuum reHeTUYecKkn OTNMYaeTcs, B TO Bpems Kak 3HadyeHue F, paBHoe +1,0, ykasbiBaeT, 4TO BCe
npeacTaBUTENM NONYNSALMU FEHETUYECKN UOEHTUYHBI.

[na Budyanusauumn reHeTU4ecKon CTPYKTYpbl Obi1 MpoBeAeH aHanm3 rnaeBHbiX KomrnoHeHToB (PCA),
OCHOBaHHbIN Ha MEeXMHAMBUAYanbHOW reHeTnyeckon aucraHumm B GenAlex 6.5.

Pe3synbTtaTtbl U 06CcyXaeHue

MukpocaTennuTHbIN aHanu3 sBNAEeTCA TPagUMUMOHHBIM MOLLHBIM MHCTPYMEHTOM ANsi U3yYeHusi
reHeTU4ecKow CTPYKTYpbl, pOACTBA U pa3HO06pasnsa LieHHbIX NOpPOoA XUBOTHLIX [7, €.2017]. Ero pesynbTathl
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MOryT OblTb  MCMONb30BaHbl ANsi  MOBbIWEHUS  3(PEKTUBHOCTM  MEpPONpUsITUA MO COXPaHEHUIO,
BOCCTaHOBMEHMIO U YNPaBReHUo NonynsiLuMsiMu.

B pamkax QaHHOro uccregoBaHMsA MUKpOCATENnUTHbI aHanu3 Obin npoBedeH and 18 cobak,
COOTBETCTBYIOLMX CTaHAapTy nopoabl TobeT n npubnmkeHHbIX K Hemy, u3 AnmaTtuHCKon u XKeTbiCycKom
obnacten PK. ®oTokaTanor uccrnenoBaHHbix cobak npeacrasneH Ha PucyHke 1.

Tb-4

~ Tb-1 Tb-2

PucyHok 1 — Cobaku, COOTBETCTBYIOLLME CTaHAapTy nopoasl TobeT un
nNpubnmKeHHbIe K HEMY, U3 AniMaTuHcKol u XKeTeicyckor obnacrei PK

Ha ocHoBaHWM NONy4YeHHbIX annenbHbIX YacToT JIOKYCOB ObiNy onpeAenieHbl OCHOBHbIE MoKa3aTenu
reHeTU4ecKon N3MEHYMBOCTM B UccrnedoBaHHoN Bbibopke (Tabnvua 1).

Tabnuua 1 — 3Ha4YeHMss OCHOBHbIX MoKa3aTenen reHeTUYeCKon N3MEHYMBOCTU UCCNegoBaHHbIX cobak
TobeTt

Locus Na Ne PIC Ho He uHe AR F
AHTk211 5 3,057 0,622 0,556 0,673 0,692 4,741 0,174
CXX0279 8 5,355 0,790 0,778 0,813 0,837 7,658 | 0,044
REN169018 7 5,492 0,792 0,889 0,818 0,841 6,694 | -0,087
INUO55 7 4,872 0,768 0,778 0,795 0,817 6,733 | 0,021
REN54P11 7 4,563 0,750 0,944 0,781 0,[3 6,671 -0,209
INRA21 6 3,146 0,635 0,944 0,682 0,702 5,450 | -0,385
AHT137 10 7,535 0,854 0,833 0,867 0,892 9,604 | 0,039
REN169D01 8 5,400 0,792 0,944 0,815 0,838 7,624 | -0,159
AHTh260 5 3,057 0,617 0,556 0,673 0,692 4,883 |0,174
AHTk253 5 3,640 0,684 0,611 0,725 0,746 4975 | 0,157
INUOO5 7 3,028 0,639 0,556 0,670 0,689 6,435 | 0,171
INUO30 6 4,947 0,768 0,778 0,798 0,821 5,938 | 0,025
FH2848 8 5,492 0,794 0,944 0,818 0,841 7,446 | -0,155
AHT121 9 6,612 0,833 0,833 0,849 0,873 8,663 | 0,018
FH2054 7 4,596 0,751 0,778 0,782 0,805 6,494 | 0,006
REN162C04 7 5,838 0,806 0,833 0,829 0,852 6,960 | -0,006
AHTh171 10 7,902 0,860 0,889 0,873 0,898 9,564 | -0,018
REN247M23 6 3,014 0,624 0,556 0,668 0,687 5450 | 0,169
Mean 7,111 | 4,864 | 0,743 0,778 0,774 0,796 6,777 | -0,001
Standard Error (SE) 0,361 | 0,360 | 0,084 0,035 0,017 0,018 1,470 | 0,036
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MpoueHT nonumopdHbIx NnokycoB coctasun 100%, 6bino BbisiBneHo ot 5 go 10 annenen Ha nokyc.
OueHka paBHoBecus Xapaun — BaviHb6epra (HWE), nokasana oTcyTcTBME paBHOBECUS AN ABYX OKYCOB
(AHT137 n AHTh260 Ha ypoBHe P <0,05).

CpepnHee konuyecTBo annenen Ha nokyc Na ans Bcer nsydeHHomn nonynsauum coctasuno 7,111+0,361,
a cpegHee addektnBHoe uducno annenen Ne 4,86410,360. lNpn cpaBHEHWM [aHHbLIX MOKasaTenen c
aHanorMyHbIMK Ans Apyrux nopog cobak m3 rpynnbl MOSIOCCOB, B KOTOPYK BXOASIT NacTylbu cOGakw,
aoroobpasHble (MoToMKu 60eBbIX U TPaBUIbHbIX cobak) u ryptoBble cobaku, nokasarenu TobeT Obinn Hke,
yem y Tubetckoro mactuda (Na=7,7, naHenb n3 10 STR-nokycoe [8, ¢.1103]), KOTOporo HeKOTOPbLIE aBTOPbI
Ha3bIBalOT B ka4eCcTBe BO3MOXHOro npegka Kasaxckoro Tobeta [9], HO Bbiwe, Yem y AHrnuickoro 6ynbaora
(Na=6,455 n Ne=2,722; naHenb u3 33 STR-nokycoB [10, c.8]), ®paHuy3ckoro 6ynbgora u 30M0TUCTOrO
petpmeepa (Na=5,1; Ne=2,9 n Na=4,4; Ne=2,6, COOTBETCTBEHHO; aHanoru4yHas naHenb STR-nokycos [11,
c.5)).

Habntopgancsa Beicokuii ypoBeHb nonumopduama PIC, He meHee 60% ans Bcex nokycoB. Cambli
Bbicokuii PIC (6onee 80%) 6bin onpenenen anga nokycos AHTh171, AHT137, AHT121 n REN162C04, cambiin
HU3KU nonumopdnam (61,7%) — ana nokyca AHTh260. PaccuuTtaHHoe cpefHee 3HayeHne koadduumneHTa
nonumopdmama PIC coctaBuno 0,743+0,084, 4To ObINO BbiEe 3HAYEHWUA, MONYYEHHbLIX HA OCHOBE
aHarnorM4YHon nNaHenu Ans Takmx MONOCCOMAO0B, kak 30M0TUCTLIN peTpuBep U ®paHuyasckuin 6ynegor (0,5135
n 0,5602 [11, c.4]). O meHee BbicokMx 3Ha4eHuax PIC cooblanock Takke ans TatpaHckon oByapku (0,6598)
[12, c.255]. AHanornyHble BbICOKME YPOBHW Monumopdumsma B nutepaType BcTpevanucb ans Kopenckoro
okunHgo (0,88), ana AHrnuiickon 6opson B Kopee (0,73) [13, ¢.245].

CpeaHsist Habntogaemas reteposmroTHocTb Ho B u3ydeHHon Bbibopke TobGeT 6bina pasHa 0,778, m
HEMHOrO NMpeBbIllana oXxuaaemyto reteposmrotHocTb He (0,774). N3BECTHO, YTO NPW paBHbIX 3HAYEHUSAX ITUX
OBYX MnokasaTernen, ckpelumBaHue B MONynsauMyM NpoucxoamT npakTuyecku crnydanHo. Ecnu 3HauveHune Ho
MeHbLUEe 3HavyeHus He, To nonynaums nHbpeaHasa, n HaobopoT. No-Bnanmomy, B uccrnegoBaHHON BbIGOpKe
TobeT cuctema cnyydamHoro ckpelwmBaHua npeobnagaer Haa WHOPUOMHIOM, O YeM Takke
CBMAETENbLCTBOBANO OTpuuaTensHoe cpeaHee 3HayeHune koadpduuymenta nHbpuaundra F (-0,001). Beicokme
3HayeHus mHGpuaunHra (F > 0,1) BbiNn oueHeHbl Ans NaTM mM3 18 mccnefoBaHHbIX NokycoB (unu 28%,
BblAEMNEHO XUPHbIM WpucToMm B Tabnuue 1), 4To NO3BONSAOT NPEANONOXMUTb, YTO 3TU NIOKYChl NOABEpPranuch
CUNBbHOMY MOSIOXUTENBHOMY OTOOpPY C MOMEHTa pa3sButus nopodbl. OAHako 3TWM BbICOKME YPOBHMU
YPaBHOBELUMBAIOTCS APYIMMU FIOKYCaMM CO 3HAYEHUSIMU F OKOJO HYNS UNn HWXKE, YTO NPUBOOUT K TOMY, YTO
cpeaHui ypoBeHb MHOpUAMHIA AN NCCNeaoBaHHON KOrOPThl HKE HYIS.

Kpome Toro, nonyyeHHoe 3HayeHuMe Ho ykasbiBaeT Ha BbICOKYK CTEMEHb reTepo3nroTHOCTU (CBbilLe
77%). F'eHeTnYecKMIn aHanu3, KOTopbI NpoBoAMIica Ha ocHoBe NaHenu n3 10-STR mapkepoB, nokasan bonee
HU3KME 3HaYeHus AN nopog w3 rpynnbl MonoccoB: ans bokcepa, Ctaddopawmpckoro bynbtepbepa u
Poteerinepa (Ho= 0,51, 0.63 n 0,47, coOTBETCTBEHHO) NpW aHanuae naHenu n3 15 mapkepos [14, ¢.94], ons
TubeTtckoro mactudga, ®paHuysckoro 6ynsaora n 3onotucrtoro petpmeepa (Ho=0,694-0,76, 0,6077 n 0,5922,
COOTBETCTBEHHO) Npu aHanu3e naHenu u3 10 mapkepos [15, ¢.1214]. Tem He meHee, noxoxue cBbiwe 70%
3Ha4yeHusa Habngaemonm reTepo3MroTHOCTU ObINK MoNyYeHbl ANst APYrux nopog cobak, He NpuHagnexawmx
K MoJsloccoMaam: AN KOpewcKkow abpureHHowm ucyesatwllen nopogpl cobak [JoHrénrn (Ho= 0,7266) npwu
aHanumse 10 mukpocaTennuTHbIX nokycoB [16, ¢.1360], ana UtaneaHckon JleraBow u MNogeHko (Ho= 0,723 u
0,710-0,718, cOOTBETCTBEHHO) MPWU aHanW3e aHanorn4yHou naHenu M3 19 MukKpocaTennMTHbIX NokycoB [17,
c.6], ana Mopkwupckoro Tepbepa (Ho= 0,73) npn aHanuse 15 STR-mapkepos [14, c.94]. Takke, paHee Mbl
NonyyYnnu NOXoxue BbiCOKMe nokasatenu Ho Ans aApyrov HauMOHanNbHOW Ka3axckon noponbl Taskl, kKoTopas
npuHagnexuT k rpynne 6op3bix (Ho= 0,748)[8]. Kak npaBuno, npu reHeTU4ECKON XapakTepUCTMKE MOPOL C
MCMOMNb30BaHNEM MUKPOCATENIUTHLIX MAPKEPOB YPOBEHb rETEPO3UrOTHOCTM MOXET OblTb UCMOMb30BaH B
KayecTBe CTaHOApPTHOro 3Ha4YeHNs NpY OLLeHKe TOro, Kakas YacTb U3y4aemMoi nopoabl CMeLLBaeTCs C ApYrown
nopogon. CrnegoBaTefibHO, HU3KOE 3HAYeHMe reTepOo3MroTHOCTU XapaKkTepHO ANs YMCTONOPOAHbIX cobak, B
TO BpeMS KaK BbICOKOE — Afs CMellaHHoW nopodbl. WIMEeHHO no3ToMy camble BbICOKME 3HayeHus
reTepo3NroTHOCTU XapakTepHbl ANA AepeBeHcknx cobak (Ho=0,729-0,799) [18, c.241]. Takum obGpasom,
nony4YyeHHoe BbICOKOE 3HayeHue napameTpa Ho vccnegoBaHHOW rpynnunpoBkM TobeT cBuaeTenbCTByeT O
HanMyumM NPoLLeccoB MeTn3aumu B nopoae.

[MOMMMO reTepo3MroTHOCTU OLEHMBaNM Takke MnokasaTenb GoratcTBa annenbHbiXx BapumaHToB AR.
MonyyeHHoe cpegHee 3Ha4veHne AR ans vccnenoBaHHbIX TobeT coctaBuno 6,777, 4To ObINO BbILE, YEM Y
Taknx abopureHHbIX nopog, kak bepramckme os4yapku, benbruickme oByapku, Cnubumpckmne xackm, AnsickMHCKue
ManamyTbl, YexocnoBaukue Bonybk cobakn, Hemeukne oyapkun, bopaep-konnu, KaHe gu Opona v oB4apku
JlynuHo penb Murante (AR=3,91-5,75) [19, ¢.1923]. Takow BbicokMi nokasaTenb AR ykasblBaeT Ha BbICOKME
YPOBHM OCHOBHbIX MApaMeTpPOB reHeTUYECKOrO pa3Hoo6pasns N HU3KWIA YypoBEHb MHOpUanHra (Puc.2).

M3yyeHne reHeTMYeCcKOW CTPYKTypbl u3ydaemon BblGopku C wucnons3oBaHnem PCA Takke
noAaTBepxaaeT AaHHoe npegnonoxeHune (PncyHok 2).
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PucyHok 2 — 'pacduk PCA nopoabl TobeT ns AnmatuHckon n XXetbicyckon obnactein PK,
MOJTyYEHHbIV HA OCHOBE AaHHbIX MUKpPOCATEN/IUTHOrO aHanmaa.
KpacHbIM LBETOM OTMeYeHbI reHeTnyYeckn bnmskne ocobn

Kak nsBecTHo, PCA unsmMmepsieT reHeTMyeckoe poacTBo ocobei BHyTpu nonynsumu. Kak BumagHo Ha
rpacuke, nonynsaums TobeT M3 AnmaTtuMHckoln u XKeTbicyckol obnacTeit copmupoBana OgHy rpynmny co
3HayMTeNbHBIM pasHoobpa3nem, Ha YTo ykasbiBaloT Anddy3Hoe pacnpegeneHue no ocu Y n reHeTudeckne
BblIbpockl. BmecTe ¢ TeM, Ha rpadhrke Habnoganock HECKOMbKO Nap reHETUYECKN CXOOHbIX 0COBeN.

3akntoyeHue

Takum obpa3oM, BbICOKME YPOBHM OCHOBHLIX NMapaMeTpPOB FeHEeTUYECKOro pasHoobpasuns U HU3KUI
ypOBEHb WHOPWAMHIA, KONIMYECTBEHHO OLIEHEHHbIE C WUCMONIb30BAaHNEM MUKPOCATENSIUTHBLIX JTOKYCOB,
pekomeHAoBaHHbIX MexayHapogHbiM OOLLECTBOM FEHETUKU XKMBOTHLIX, CBUAETENbCTBYIOT O MeTu3auuu
nopofpl, a Takke 0 TOM, YTO CUCTEMA CITy4alHOro CKpeLLMBaHus B MccregoBaHHOM nonynayum cobak nopogsl
TobeTr AnmatuHckon u XeTbicyckot obnacten HOxHoro pervoHa PK npeobnagaet Hag WMHOpUOWMHIOM.
CoxpaHuUTCA N1 BbISIBNIEHHas KapTWHa M3MEHYMBOCTU MpU pacLUMpPEeHNN MaccuBa LaHHbIX, CTAHET SICHO B
bonee MaclTabHOM MccrnegoBaHWM MOCe BOBMIEYEHNE B UccrefoBaHue cobak TobeT M3 apyrmx pervMoHoB
KasaxcTtaHa Ha crnegylollem aTane uccrnegoBaHus.

UcTtouyHuk omHaHcMpoBaHus — PaboTa BbinonHeHa B pamkax NMporpammbl BR21881977, 2023-2025,
HoMmep rocpermctpauun 0123PK01136.
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