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IMoctynuna B penakiuio

MeXIVCcIUTUIMHApHOE UCCIeIOBAaHUE CBSI3U POIOBOM CTPYKTYPHI M TTOTUMOpdr3Ma Y-XpOMOCOMBI I0TO-
3aragHbIX OaIIKKp, MpoBeaeHHoe o 64 SNP-mapkepaM, BBISIBUIO B TeHO(OH IE KIIAHOBOIO O0beTMHEHUST MUH
(N = 68) 14Y-ramnorpynn. Hanbosee 4acTbIMU OKa3aIMCh CyOBapUAHTHI “CeBepOeBPa3UiACKOI” rarIorpyIimbl
N3a, oxBaTuBILKE TPETh reHooHIa MUHLIEB (34%). Ha BTopoM Mo 4acToTe MecTe — “IaHeBpasuiicKue” rario-
rpymiel Rla 1 R1b (26%), pacripocTpaHeHHBIC Y ceBepHOI yacTh MUHIIEB. “lleHTpaibHOa3uaTcKas™ rario-
rpyma C2* oGHapyXeHa ¢ TOM ke HEBBICOKOIt yacToToit (16%), 4To 1 “niepenHea3naTcKuie” BapyUaHThI Tario-
rpyma J, G, E. BriepBrle cenaH BEIBOA, YTO TeHOMOH T I0Tr0o-3aIlagHbIX Oakup (MUHIEB) cOPMHUPOBAJICSI Ha

& 99

npeo6nanalomeﬁ OCHOBE KOP€HHOTI'O JOTIOPKCKOI'O HACCJICHUA PETUOHA. “LlCHTpaI[BHOQ.SI/IaTCKI/H/I iacTt
I‘CHO(i)OHHa MMWHIEB OKa3aJiCd MUHOPHBIM, HO UMCHHO €TI0 HOCUTCJIN MOIJIM UTPATh CprKTypOO6pa3yIO—

IIYIO POJIb B KJIAHOBOM OOBEAMHEHUN MUH.

Karoueswie crosa: 6aikupbl, TeHOMDOH, Y paIlbCKUl peTMOH, KOpeHHbIE HApOIbI, pOJIOBas CTPYKTypa, KJia-
HBI, Y-xpoMocoMa, SNP, MexXXIucIMIUIMHAPHBIN ITOIXO,
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IMoaxon K comnpsikeHHOMY WU3Yy4YeHUIO POAOILIe-
MEHHOU CTPYKTYphl U moaumopdusma Y-xpomMoco-
MBI, HaCJIEAYIOIIUXCS 110 OTIIOBCKOM JIMHUU, IPOYHO
BXOAUT B apceHaJl MEXIUCHUTIJIMHAPHBIX UCCIIEeN0-
BaHUU. OCHOBHYIO POJIb B CTPYKTYPE I0r0-3amnagHbIX
OallIKUp UTpaeT poaoBoe OObEIMHEHNE MUH, BKIIIO-
yarolee MHOXecTBO KiiaHoB. K Havany XX B. yuc-
JICHHOCTh MHHIIEB TOCTUTIA 76 THIC. YEIOBEK, apeat
UX paccesieHUs1 OXBaTbIBaJ JOJMHY p. JleMbl, HUXHee
TeueHue p. Ydbl, a Takke Tatapctan, Camapckyio 1
CapatoBckyro o6iactu [1]. JaHHbIe TyMaHUTapPHBIX
HayK YKa3blBalOT Ha CPeJHEA3UATCKOE TTPOUCXOXIE-
HU€ MUHIIEB B OPABIHCKUIA U MOCTOPABIHCKUI TTepu-
Olbl C BKJIIOUEHMUSIMM KBIMTYAKCKOTO M HOTaiCKOTO
KOMITOHEHTOB [2, 3]. JlaHHbBIe aHTPOIOJIOTUM, Ha-
MPOTUB, OTMEYAIOT CXOJICTBO MUHIIEB C MOMYJISILIAS -
MU (UHHO-YTOPCKUX HApoaoB, a BiusHue lleH-
TpaJIbHOU A31UM paccMaTpUBAETC KaK HE3HAYUTEJb-
Hoe [4]. AHau3 reHo(OHIa I0ro-3anaaHbIX OallIKUP
yepes NMpU3MY UX KJIAHOBOW CUCTEMBIMTPUBHOCUT HO-
Bbl€ apTyMEHTHI B PELICHUE MEXIUCHUIIMHAPHOTO
BOIIpOCA O POJI aBTOXTOHHOTO U MUTPAHTHOTO Hace-
JIEHUS B UX ITPOUCXOXKIECHUU.

C60p 00pa31ioB BEHO3HOI KPOBU TMPOBEIEH B 1O~
oyaanusax oamkup MriamHCKoro, AJbIIEeBCKOTrO,
JlaBiekaHOBCKOTro, MUSKMHCKOTO paiioHOB Pecry0-
JIUKY BalllkopTocTaH ¢ y4eTOM KJIaHOBO# CTPYKTYPBI
W COTJIaCHO TPUHLMIAM opraHusanun buoGaHka
HaponoHaceneHust CeBepHoii EBpasun [5]. Kaxmaeim
YYaCTHUKOM OOCJIed0BaHUs MOANUCAHO UH(MOPMU-
pOBaHHOE COIIacHe MO KOHTPOJeM DTUUECKOM KO-
MUCCUM MeIuKO-reHETUUEeCKOro HaydHOro LIeHTpa.
CymmapHast BeIOOpKa MuHIIEB (N = 68) oxBaTmia
IIECTh OCHOBHBIX KJIAHOB: K0bay (N = 8), KyJIb-MUH
(N =18), xkbIpKk-MuH (N = 21), mepkut-muH (N = 3),
capaiiyibl-MuH (N = 9), yyou-muH (N = 9). Bce 00-
pa3nbl TEeHOTUIIMPOBAHBLI MO eOWHOI IaHenmu 64
SNP-mapkepos (M130, M217, M48, M174, M96,
M35, M78, M123, M201, M285, P15, P18, M406,
P303, M170, M253, P215, P37, M223, M304, M267,
P58, M172, M47, M67, M92, M12, M317, M20,
M214, LLY22g, M128, P43, MI178, L708, B2ll,
M2118, VL29, 71936, F4205, B202, B479, M122,
M242, M 134, P31, M119, M242, M207, M 198, M458,
M343, P297, M73, M269, 123, L51, GG401, GG402,
GG403, GG404, GG405, M124, M70) metomom
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Taoauua 1. YactoTsl (%) rariorpyrn Y-XpOMOCOMBI B TeHO(OH/IE FOoro-3anaaHbIX Oakup (MUHIIEB)
Mun Kobay Kynp Ksipk Mepxkur | Capaitiabl Yyon
[anmorpyniist
N=68 N=8 N=18 N=21 N=3 N=9 N=9

CeBepoeBpa3uiicKe 34 13 50 52 0 0 22
N3a2-M2118 1.5 12.5 0 0 0 0 0
N3a4-71936 29.4 0 39 52 0 0 22
N3a5-F4205 2.9 0 11 0 0 0 0
ITaneBpasuiickue 26 0 22 20 66 56 33
Rlala*-M198(xM458) 22.1 0 22 10 33 56 33
Rlblalal-M73 1.5 0 0 0 33 0 0
Rlblala2al-L51 2.9 0 0 10 0 0 0
LleHTpanbHOa3UaTCKNUE

C2*-M217(xM48) 16.2 0 28 10 0 0 44
[TepenHeaznaTckue 16 88 0 15 33 0 0
J1*-M267(xP58) 1.5 0 0 5 0 0 0
J2*-M172(xM47, xM67, xM 12) 5.9 50 0 0 0 0 0
G2a2b2a-P303 4.4 37.5 0 0 0 0 0
Elblblal-M78 4.4 0 0 10 33 0 0
3amagHoeBpa3niicKie 7 0 0 5 0 44 0
11-M253 4.4 0 0 0 0 33 0
12a1-P37.2 1.5 0 0 5 0 0 0
[2a2a-M223 1.5 0 0 0 0 11 0

I1LIP B peamsHOM BpeMeHHM Ha mpuodopax StepOne-
Plus u 7900HT (Applied Biosystems) ¢ ucrnosb3oBa-
HueM TexHomormn Tagman (Applied Biosystems).
Howmenxkiatypa raruiorpynin (Tab6s. 1) gaHa corjiacHO
ISOGG 2018 (https://isogg.org/tree/ISOGG_YD-
NATreeTrunk.html), a g cyOBeTBeil rariorpymnmbl
N3 — comracHo [6]. JUIsT cpaBHUTEJIBHOIO aHAIM3a
MpUBJIEYEHBI MaTepUaJIbl 0a3bl JaHHBIX “Y-base” na-
OopaTtopuy TIOMYJSIIIMOHHON TEeHETUKM 4YeJlOBeKa
MTI'HL, paspaboranHoii moxn pykosoactBoMm O.I1.
BanaHoBckoro, a Takke oImyoJIMKOBaHHbBIE TaHHBIE O
reHogoHae Bonro-Ypansckoro pernona [7—9]. I'e-
HeTUdeckune pacctossHus M. Hes paccuuTaHbl ¢ mo-
Molblo TporpaMMmbl DJgenetic (www.genofond.ru)
[10]. Busyanuzauust maHHBIX IIpOBeaeHA B IIpOrpaM-
Me Statistica 6.0 (StatSoft. Inc, 2001) meTogOM MHO-
TOMEPHOTO IIKaJTUPOBAHMUSI.

M3 14 BbISIBICHHBIX Y MUHIIEB TarjIOrpymnin Y-xpo-
MocoMbl (Tabi. 1) HamboJjiee YACTHIMU OKa3ajllCh
cyOBapMaHTHI “CeBepOeBPa3UICKOI” TarlIOrpyITIThl
N3a, oxBaTuBIIME TpeTh TeHOMOHIa MUHILIEB (34%).
IMpuuem npeoGnanaet cyoBapraHT N3a4-71936, ko-
TOPBIN POJTHUT UX C CEBEPO-3aMaJHbIMU OallIKUpaMu
[9] u yka3piBaeT Ha MOIIHBII MJIAaCT B reHOMOHIE
MUHIIEB aBTOXTOHHOTO KOMITOHEHTa, BOCXOASIIIETO K
¢unHHO-yropckomy mupy CeBepHoii EBpasum [11,
12]. Ha BTOpoM 110 yactoTte Mecte (26%) — BapuaHTHI
“maneBpasuiickux”’ ramiorpyni Rla u R1b, dukcu-
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pyeMble B OOJIBIIMHCTBE M3YYEHHBIX OaIIKUPCKUX
nonyasinuit [8, 9]. “lLlenTpanbHoa3uaTcKasi” rarjio-
rpynna C2* obHapyXeHa ¢ 04eHb HEBBICOKOI 9aCTO-
Toii (16%). Ee cyOTunmupoBaHue BBISIBUIO FreHETHYE-
CKYyI0 0JIM30CTh MUHIIEB K TJIEMEHU IIaHBIIIKbLIbI,
YbU MPEIKU OTHOCSITCS K MOHTOJaM-HupyHaMm [13,
14]. C takoii ke yactoroii (16%) BcTpedyeHBI “riepen-
Hea3uaTtckue” BapuaHThl ramjaorpynn J, G, E, Bo3-
MOXKHO (pHKCHUpyIONIHe CBsI3b ¢ permoHamMu KaBka3za.
Hannune “manHeBpa3suiickux”, “IeHTpaJbHOA3MAaT-
CKUX” U “TepeaHea3’uarckux’ TarIorpyrm MOXKET
OTpaXaThb MUTpalliM KOYeBHUKOB Ha FOxHEBIN Ypan
B XII—XV BB. Ocranbhbie 7% reHodOHOA MUHIIEB
COCTaBJISIIOT BapyUaHTHI “3araJHOEBpa3uiicKoi” rar-
Jorpynmsl 1.

ITo Bceit COBOKYIMHOCTH raruiorpymn Y-XpoMoco-
Mbl MMHIIBI 3aHUMAIOT LIEHTPAIbHOE TOJIOKEHUE B
TEHETUYECKOM TMPOCTPAHCTBE OallIKMUPCKOTO TE€HO-
¢donaa (puc. 1). OcHoBHasI YyacTh OAlIKUP BXOJIUT B
“BOCTOYHBIN” Ol-KJIacTep M “3amamHblii” B-kmacrep.
MuHIIBI BOLIUTH B B-KJIaCTep, HO TATOTEIOT U K OL-KJIa-
CTepy, BOBMOXXHO 13-3a HEKOTOPOTO BJIIMSIHUS IOTO-
BOCTOYHBIX OalllKUp M KOYEBBIX I'PYII U3 IOXKHBIX
TEPPUTOPUIA.

COBOKYMHOCTb TIOJYYeHHBIX JAHHbBIX MO3BOJISIET
BIIEpBbIE CIIEaTh BBIBOJ, YTO TeHO(OH/ I0ro-3amnaj-
HBIX Oalkup (MUHIIEB) chopMUpOBajcs Ha TIpeod-
Jlanarolieii OCHOBE KOPEHHOTro TOTIOPKCKOTO Hace-
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A ceBepo-3arnagHbie GalKupbI

@ CeBepO-BOCTOUHBIC OAITKUPBI

Puc. 1. PonoBoe o0bemMHEHNE MUH B TECHETUYECKOM MPOCTPAHCTBE OammKupckoro reHodoHna. ['padmk MHOroMepHOro mKa-
JIMPOBaHUS, TIOCTPOEH HA OCHOBE MaTPUII TeHETUYECKUX PACCTOSTHUI 110 yacToTaM 14 rarutorpyrm. Bennanna ctpecca — 0.15,
anmueHanust — 0.17. HazBaHMsI KJ1aHOB JaHbl KYPCUBOM C MOTYEPKUBAHUEM.

JeHust bamkupckoro Ilpenypanbs. I'eHeTnueckuid
clieq IIPUIIJIOro HaceJIeHUsI opAbl HeBenuK. OgHaKo
MO TaHHBIM T'YMaHUTApHBIX HAYK MOXHO Mpearnoaa-
raTh, YTO UMEHHO HOCUTEJIN raruiorpynmsl C2* urpa-
JI1 CTPYKTYpPOOOpa3yIOIIYyI0 POJib B KIIAHOBOM OOBb-
€IMHEHWN MUHIIEB, COXPAaHUB U PACOPOCTPAHUB HC-
TOPUYECKYIO MaMSITh O CPeTHEAa3naTCKOU MpapoarHe
JIETEHAAPHBIX MPENKOB Ha JIPyrve KJIaHbl JIEMCKOMN
JIOJIMHBI U OJIM3JIeXKAIIMX PAaliOHOB.
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Y-Chromosome Gene Pool of Southwest BashKirs:
the Experience of Interdiscoplinary Analysis

Y. M. Yusupov“#, E. V. Balanovskaya®, M. K. Zhabagin‘, R. R. Asilguzhin®,
G. D. Sultanova“, Z. M. Sabitov4, Y. V. Bogunov’, Z. A. Kagazheseva® °,
N. V. Markina¢, A. T. Agdzhoyan® ¢, and O. P. Balanovsky*

4 [nstitute of strategic research of the Republic of Bashkortostan, Ufa, 450008 Russia
bResearch Centre for Medical Genetics, Moscow 115478 Russia
¢ National Center for Biotechnology, Astana 010000 Kazakhstan
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Interdisciplinary study of the relationship between the clan structure and the Y chromosome polymorphism
of southwestern Bashkirs, conducted on 64 SNP markers, revealed 16 Y-haplogroups in the gene pool of the
clan association Ming (N = 68). The most frequent were the subvariants of the “North Eurasian” haplogroup
N3a that covered one-third of the gene pool of the Mings (34%). At the second most frequent place — the
“Pan-Eurasian” haplogroups R1a and R1b (26%), common among the northern part of Mings. The “Central
Asian” haplogroup C2* was detected with the same low frequency (16%) as the “West Asian” variants of hap-
logroups J, G, E. It was concluded for the first time that the gene pool of southwestern Bashkirs (Mings) was
formed on the predominant basis of the indigenous pre-Tilirkic population of the region. The “Central Asian”
layer of the gene pool of the Mings turned out to be minor, but it was its bearers who could play a structure-
forming role in the clan association Ming, preserving the historical memory of the Central Asian homeland
of the legendary ancestors.

Keywords: Bashkirs, gene pool, Ural region, indigenous peoples, clan structure, clans, Y-chromosome, SNP,
interdisciplinary approach.
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