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CJIEJIBI IPEBHAUX MUT'PAIIA B TEHO®OH/IE KPBIMCKHX M KASAHCKHX TATAP:
AHAJIN3 MOJUMOP®U3MA Y-XPOMOCOMBI

B Hactosmee Bpems Bc€ OoJblliee BHUMaHNE
MOMYJISIIMOHHBIX T€HETHUKOB MPUBIIEKAET U3YUYEHHE
reHo()OH/Ia YeI0BEKa HE TOJIBKO «B HACTOSILIEM,
HO U «B IIPOLLIOM». Oyiarojaps cucreMam OJIHOpO-
JUTEIBCKUX MapKepOB CTajl0 BO3MOXHBIM BBISIB-
JSTH IPeBHUE MHUTPALUKM HACEICHUs, OTCIC)KUBATDH
o0Iue reHeTHYEeCKHE KOMIIOHEHTBI pa3HbIX Hapo-
JOB W KOMIIZICKCHO OIICHHMBATH B3aMMOOTHOIIICHHA
reHoOoHI0B Apyr ¢ ApyroM. Beé sto mosBosser
HCCIIEIOBaTh BO3MOXHBIE IyTH (pOpMHUpPOBaHUS Te-
HO(OH/a YelIoBeKa B MaclITabe JOKaJIbHBIX IOITY-
JSIUHA, HApoAOB W KPYIHBIX CYNEp-3THUYECKUX
00bEIMHEHUH. YHUKAJIBbHBIM WHCTPYMEHTOM IS
N3y4YeHHUs] I'eHETUUECKOW HCTOPUH HApOAOB SIBIIS-
I0TCS  Mapképbl ~ HEPEeKOMOWMHHpYLIEH  4acTh

MarepuaJjbl 4 MeTObI

OO06pas3iibl BeHO3HOU KpoBU KpbiMcKHX (104) u
kazaHckuX (141) tarap ObLIM COOpaHBI B XOJIE IKC-
niequinorHoro oocnenosanms. JIHK Beigenena de-
HOJ-XJIODOQOPMHBIM ~ METOJIOM,  KOHIICHTpAIHsI
JHK  onpegmemnsiiach  ceKTpOQOTOMETPHUUECKH
u/umm B xone TP B peanbHOM BpeMEeHH C TOMO-
mpro Habopa Quantifiler Human DNA Kit (Applied
Biosystems). T'enorunupoBanue Y -XpOMOCOMBI
npoBesieHo ¢ wucrnonb3oBanueM 40 SNP mapképos
metojzioM I[P B peaqbHOM BpeMeHH.

CpaBHUTENbHBIH aHaMM3 T'eHO(OHIOB H3Y-
YEHHBIX TOMYJSIIUE ¢ ApyruMH Hapoaamu EBpazun
poBeIEH MpU MOMOIIM HH(pOPMaUK 13 0a3bl JaH-
HbIX «Y-Dase: u3MeHuMBOCTH Y -XpOMOCOMBI y Ha-
ponoB mupa» (ocHoBHbIe coctaButenu: O.I1. bana-
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Y-xpomocombr (NRY - nonrecombining region of
the Y), mepeaaromuecs: TONBKO IO MYXKCKOM JINHHH.
NRY mnacnenyercss emunpiM rarmoturioM. HoBble
raryIOTUITBI TIOSIBJISIIOTCS B PE3yJIbTaTe MYyTallMOH-
HOTro Tmporecca. brmaromapsi 3ToMy BO3MOXHO pe-
KOHCTPYHPOBATh «T€HEATIOTHYECKOE JPEBO»
Y -XpOMOCOMBI M TPOCICAUTh UCTOPHUIO MOSIBICHHUS
HOBBIX T'allJIOTHUIIOB, YCTAHOBUTh MECTO U BPEMS MX
BO3HHMKHOBeHUs. Pacmonaras nHpopmaiuei enié u
0 MPOCTPAHCTBEHHOM PACIPOCTPAHEHUH TaILIoOr-
pyII, MOXHO OTCJCKHBATh MHIPALUU U JIPYTHE
COOBITHSI UICTOPUU HAPOJIOB. JlaHHOE HCCIIeIOBaHNE
NPECTABNISACT PE3yJbTAThl U3yUCHHs T'eHO(OHIOB
KPBIMCKHMX W Ka3aHCKHMX TaTap C MOMOIIBIO Mapké-
poB Y -XpOMOCOMBEI.

uosckuit, A.C. ITmennunos, P.C. CbiueB), co3man-
HOHU B ab0OpaTOpHUu MOMYJISLMOHHON T€HETUKU de-
moBeka PI'BY «MI'HIl» PAMH. I'enerndeckue
paccrosiaust M. Hest [Nei, 1975] mexnay renodos-
JaMH TOMYJISIUUH TaTap U APyTUX HapOAOB paccyu-
TaHBI 110 YaCTOTAM rariorpymni (BBIITOIHEHO B IPO-
rpamme DJ genetic (Balanovsky et al., 2008)). Mar-
pHILBI PAcCTOSIHUK OBUIM BHU3YalU3UPOBAHBI METO-
JaMd MHOTOMEPHOI'O IIKAIWPOBAHMS U KIaCTEpHO-
ro ananmsa B mporpamme Statistica 10.0 (StatSoft.
Inc, 2012). KapTbl pacnpoCTpaHEHHs] OTIACIbHBIX
ramiorpymnm Y -XpoMOCOMBI ITOCTPOEHBI ¢ TOMOLIBIO
nporpammbl GeneGeo, paspabaTbiBaeMOW TOX Py-
xoBoxcteoM O.I1. bamanosckoro.



PesyabTaThl u 00cyK1eHHe

Urorm renorunupoBanusi obpaszuoB JHK
kpbiMckux (N=104) u kazanckux (N=141) tarap no
nanenn  SNP-mapképoB  (single  nucleotide
polymorphism) Y -xpoMoCOMBI ITO3BOJMIN COCTa-
BUTb «TCHETHYECKHE MOPTPETHI» JAaHHBIX IOIMYJIs-
1uid. CBEICHUS 0 4aCcTOTaX OTICIBHBIX TaIIOrPYIIIT
B MOMYJISIIUSAX KPBIMCKHX M Ka3aHCKUX TaTap ObLIH
n00aBJICHbI K paHee CO3aHHbIM 0a3zaM JaHHBIX, U
Ha OCHOBE BCEro maccuBa MH(popManuu ObLIH TO-
CTPOEHBI KapThl 4yacToT ramiorpynn Rlala-M 198,
C-M130, E1b1b1-M35.1, J2-M172, G2a3b1-P303,
11-M253 st BOCTOYHOEBPOIICHCKOTO —pEruoHa
(puc. 2).

I'enodoHT KpBIMCKHX TaTap, KOTOPHIH TO-
CITy’)KWJI OCHOBHBIM OOBEKTOM JIaHHOTO HCCIIe/I0Ba-
HUSI, OTJINYACTCS IUPOKUM CIIEKTPOM U OTCYTCTBH-
eM «Ma)XOPHOU» (IOMHUHUPYIOIICH) raruiorpyIsl:
¢ yactotoit ot 5 % no 24 % Bcrpeuatorcs Rlala-
M198, R1b-M343, J2-M172, G2a3b1-P303,
Elblb1-M35.1; Ha uX D00 CyMMapHO TPHUXO/HT-

[1G2a3b1-P303
N ER1b-M343

mi2-M172

csi 67 % reHeTHYecKoro pazHooOpa3ws KPHIMCKUX
tarap (puc. 1). Okono tpetu reHodoHIa TPEICTaB-
neHo 6onee penkumu (¢ gacroroir ot 1 % mo 5 %)
ramorpynmamu: C-M130, Q-M242, L-M11, OS3-
M122, 11-M253, N1-LL22g, G2a3a-M406, |2al-
P37.2, J1-M267, T1-M70. Bricokas rereporeH-
HOCTH TeHO(OHIa MOXKET OBITh CBS3aHA C TOIpa3-
JICICHHOCTBIO KPBIMCKHX TaTap Ha aHTPOTIOJIOTHYE-
CKH PE3KO0 pasnyaronuecs Cyo3THUUECKUE TPYTIIbI
[6], u TpeOyer yBenmuueHHs BHIOOPKH M H3yUCHUS
reHo(oH1a KaXKI0TO Cy03ITHOCA B OTJEIEHOCTH.

V Ka3aHCKUX TaTap «reHeTHUECKas KapThHa»
nHas: 82 % reHo(oHIa COCTaBWIN MATH HauOojee
gacTeix (>5 %) ramrorpymm: Rlala-M198, Rlb-
M343, N1-LL22g, 11-M253, 12a1-P37.2 (puc. 1).
Peaxumu (¢ wacroroit ot 1 % mo 5 %) misa kaszau-
CKUX TaTap sBisitoTcs ramorpynnsl O3-M122, J1-
M267, J2-M172, E1bilbl-M35.1, T1-M70,
| -M170*.

Cother*

KABAXG
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other* - cymma ranmorpynn, BcTp
C vacToToi meHee 5%

WElb1b1-M35.1 Oother®

32"
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Puc. 1. Cnextpsl rarorpynn Y -XpoMOCOMBI B HCCIIEIOBAHHBIX HOMYJISIIUAX TaTap

Takum 00pa3oM, B TeHOPOH/IE U KPBIMCKHX,
1 Ka3aHCKUX TaTap ¢ OONBLIMMHU 4acTOTaMH OOHa-
pyXeHbl (UIOTeHETUYECKH POJACTBEHHBIE TaIlio-
rpynnbl R1ala u R1b. Tanmorpynmna Rlala-M198
(puc. 2, a) mIMPOKO pacHpoCTpaHeHa CPeu Hacese-
Hust Boctounoii EBponbr [4], a BoT ramiorpymmna
R1b-M343 orpaxkaer 3amajaHOEBPOIEHCKOE BIIHSA-
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Hue. [1]. OxHako fmanee Mo CHEKTPY YacThIX rarl-
JIOTPYMI Y KPHIMCKUX M Ka3aHCKUM TaTap 3aMETHbI
CYIIECTBeHHbIE paznuuus. Tak, «OImKHEBOCTOU-
HBIE» H «CPEIU3EMHOMOPCKHE»  TaIlJIOTPYIIIThI
Elblb1-M35.1, J2-M172 u G2a3b1-P303 [3, 2]
HalJeHbl B TeHO(OHJE KPBIMCKHX TaTap C OoJjee
BBICOKOM 4YacTOTOM, YeM Yy Ka3aHCKHUX Tarap



(puc. 2, a, 6). Bo3MOXKHO, 3TO OTpa)kaeT CBs3b
KPBIMCKOTATapcKOro TeHodoHIa co cpean3eMHO-
MOPCKUMH HapoJaMu, OCHOBaBILIMMH CBOH KOJIOHUH
B KpeiMy Ha 3ape Hamell spbel. OqHaKo, KpoMe TOro,
B TeHO(OHE KPBIMCKUX TaTap B HEOONBIINX TOJIIX
3aMeTHO npucyTcTBre psaa ramiorpymn (C-M130,
Q-M242, L-M11, 0O3-M122), xapakTepHbIX s
TIOPKCKOT'O W MOHTOJIOMJIHOTO HACEJICHHs CTereil
EBpaszunu [5] (puc. 2, €). B reHodoHme kazaHCKUX
TaTap AaHHBIC TAIUIOTPYNIbI JUOO KpaiHEe pelKH,
0o BooOme He BcTpevaroTcs. OOHApYyKEHHBIE Y
Ka3aHCKHMX TaTap ¢ BBICOKOW YacTOTOW rariorpyIi-
met N1-LL22g u 11-M253 (puc. 2, 1), BO3MOXKHO,
CBHUJICTEILCTBYIOT O «(PHHHO-YTOPCKOM» cyOcTpaTe
B MX TeHO(OHJEC, Y KPhIMCKHX Tarap 3TH rario-
TPYIITBI PEIKH.

B reHeTH4ecKOM MPOCTPAHCTBE CPEIH JIMH-
IBUCTHYECKH «POJCTBEHHBIX» TIOPKCKHX HapOJIOB
EBpasuu KpbIMCKHE TaTapbl 00pa3yloT Kiactep ¢
Gankapuamu (reHeruueckoe paccrosiaue d=0,13) u
kapadaeprnamu (0=0,31) — TIOpKaMu BBICOKOTOpPHIt
KaBkasza, a BOT Ka3aHCKHE TaTapbl — ¢ KapaHOraii-
namu  [larecrana (d=0,16) (puc. 3). T'enHodonn
KPBIMCKHX TaTap OTHOCHTEIBHO JAIEK OT Ka3aH-
ckux (d=0,42), HO TPH ITOM «KA3AHCKHUI» U
CKPBIMCKHUIT» KJIaCTEPhl TEHETHYECKH CXOXKHU C KHUP-
rU3aMH, anTailllaMd M Horaiiamu (CpemHee pac-
crosame d=0.38). OTMeTHM, YTO U3 ITOTO KIacTepa
MMEHHO anTaiibl Hanboee OJIM3KU K 00EUM TpyII-
nam Tarap (d=0,30), a MAKCUMAIIEHO OTAANEHBI OT
mux (d=0,77) Tiopku Boctounoro Kaskasa — asep-
0aii/[KaHIIbl U KYMBIKH.

w =

= = w w £ 5 T

ElbIbI-L336 Y

Fagnpoct panesies tas s pyims J2-LIZ8 ¥-upussooons

H-LIES Y,

Puc. 2. KapTsl pacnpocTpaHeHus ramiorpymi Y -XpoOMOCOMBI, BCTPEUEHHBIX B TeHO(OH/IE KPBIMCKUX M Ka-

3aHCKMX Tartap (B Macimtabe Bocrounoii EBporibr)

Hpumeuanus: a — E1b1b1-M35.1, 6 — J2-M172, B — G2a3b1-P303, r — Rlala-M198, 1 — 11-M253, e — C-M130.
KpacHbIME TOUKaMH Ha KapTax OTMEUCHbI HOMYJIANH KPBIMCKUX M Ka3aHCKUX TaTap, YePHBIMH — JIPyTHUE TOIYJISIIN
u3 6a3pl naHHbBIX Y-base. [[Beramu Ha KapTax MOKa3aHbl YACTOTHI FAIUIOTPYIIT OT MUHUMAIIBHBIX (CEepBIil [[BET — OTCYT-
CTBHE TAIIOTPYIIIbI, TEMHO-3€IEHBIA BET — HU3KHME YaCTOTHI) 10 MAKCHMAIBHBIX (TEMHO-KpPACHBIH W (DHOIETOBBIH
meera). KapTsl moctpoeHsl ¢ momomnipo mporpammbl GeneGeo u Ha ocHOBe nH(pOpMaImu 6a3sl JaHHBIX Y -base (co3ma-
HBI KOJUIEKTUBOM J1ab0paToOpuu MOMyISIHOHHON reHeTnku yenoeka PI'BY «MI'HI[» PAMH, www.genefond.ru).
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Puc. 3. Ilonoxenne MOMyJISAIUN TaTap B TEHETUYECKOM IIPOCTPAHCTBE TIOPKOB EBpazuu

IIpumeyanus: okazaH rpadik MHOTOMEPHOTO IIKaJMPOBAHMS, OTPAKAIOLINIT PACIIONOKEHUE MOMYJIALHUN B 3a-
BHCHMOCTH OT T€HETHYECKHX PACCTOSHHUI MEXIy HUMU. Ha prCyHKe BbIZICICHBI IBETOM TOIMYJISIIIUK TATap U KIaCTepPhI
rpymmn co cxoaHbiM reHodonmzoM. 'paduk moctpoen B mporpamme Statistica 10.0 (Ha ocHOBE MAaTPHUIIbI TEHETHIECKHUX
paccrosiauii 1o Hero [Nel, 1975], Bennumna ctpecca=0,0390552, amnenarmu = 0,0601323.

BoIBOaBI

O0OHapy»xeHa BBICOKas TETEPOTCHHOCTH Te-
Ho(oHIAa KPBIMCKUX TaTap W OTCYTCTBHE JIOMHHU-
pyroliero BapuanTa (ramaorpymnisi) Y -XpOMOCOMBI:
maTh Hamboiee wacTeix (Rlala-M198, R1b-M343,
J2-M172, G2a3b1-P303, E1b1b1-M35.1) cymmap-
HO OXBAaThIBAIOT JUIIb 67 % reHeTHYecKoro pa3Ho-
o0pasus. B To BpeMs Kak y Ka3aHCKUX TaTap Hau-
6omee uwacteie Tamrorpymmsl (Rlala-M198, Rlb-
M343, N1-LL22g, 11-M253, 12al1-P37.2.) cocras-
nstor 82 % renHodonnpa. Ilpu cpaBHEeHUHM ¢ TeHO-
(OHJIOM Ka3aHCKHX TaTap IO CHEKTPY U CyMMAapHOM
JIOJI€ YaCTBIX TAIUTOTPYII BBISBICHBI Kak OOIIne
kommoHeHThl (R1ala-M198, R1b-M343), Ttak u
pasnmmums. J{7Is KpBIMCKHX TaTap XapaKTepHO 3a-

METHOE MPUCYTCTBHE B TCHO(OHIEC KaK «OIM3HEBO-
CTOYHBIX» U «CPEIN3EMHOMOPCKHUX», TaK U, XOTS B
MEHBLIEH CTENEHHU, «a3MaTCKUX» ramiorpymn. s
Ka3aHCKUX Tarap YacTbIMM TaIUIOTPYIIaMu SBILS-
torest N1-LL22g u 11-M253, xapakrepHbie uis
«(pUHHO-YTOPCKUX>» HAPOAOB.

B renermueckoM MpOCTpaHCTBE CpPeAW JIMH-
IBUCTUYECKH POJICTBEHHBIX TIOPKCKUX HApOAOB
EBpasun renooHIbI KPPIMCKUX U Ka3aHCKUX TaTap
pacronararoTcss Ha Pa3HbIX «IIOJICAX». KPbIMCKHE
TaTapbl TPYNIMPYIOTCS C TIOPKAMU BBICOKOIOpUIl
Kagkasa (Oankapuamu U kapadaeBIiaMH), Ka3aHCKHUE
TaTapbl 00pa3yIoT KiacTep ¢ KapaHoraiuamu Jlare-
CTaHa.

Hccneoosanus noddepacanst Ilpoepammanmu Ilpesuouyma PAH «Monexynapuas u kiemounas 6uono-
eus», «/funamuxa 2eHo@ono0e», «@ynoamenmanvuvie HAYKU — meouyune» u epawmamvu PODH 11-06-
00333-a¢, 13-06-00670_a, 12-04-31732-mon_a, 12-06-12002-o¢pu_m.. Asmopwsi Gvipasicaiom UCKPEHHIO
brazooapruocms enasnomy epavy KPY «Meduyunckuii yenmp no 00Cayicuganuio 0enopmuposanHiblx Hapo-
008» (2. Cumgpepononw, AP Kpoim, Yrpauna) Jlunuu Amzaesne Mycmagpaesoii u compyonuxkam yenmpa 3a
NOMOWb U BCECMOPOHHEE COOCICIEUE 8 NPOBEOCHUU IKCHEOUYUOHHO20 UCCAEO08AHUS.
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TRACESOF ANCIENT MIGRATIONSIN THE CRIMEAN AND KAZAN TATARS GENEPOOL S:
THE ANALYSISOF Y-CHROMOSOME POLYMORPHISM

Aims. The comparative analysis of gene pools of the Crimean and Kazan Tatars by the Y chromosome
markers. Methods. The molecular, statistical and cartographical methods were used. Results. A high
heterogeneity and lack of a dominant haplogroup were found for the gene pool of Crimean Tatars.
Conclusions. The Crimean Tatars gene pool includes the «<Middle Eastern», «Mediterranean» and, to a lesser
extent, «Asian» haplogroups, and for Kazan Tatars the «Finno-Ugric» haplogroups are typical. The gene
pools of the Crimean and Kazan Tatars are placed on the different «poles» of the genetic space of Eurasian
Turkic peoples.

Key words: Y -chromosome hapl ogroup, population, gene pool, Crimean and Kazan Tatars.
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3HAYEHUE OJJHOHYKJEOTUAHOI'O NTOJIUMOP®U3MA +276G/T TEHA
AJIMITIOHEKTHUHA (ADIPOQ) B ®OPMUPOBAHUU PUCKA CAXAPHOI'O JIMABETA 2 TUIIA

[omamopduzm reHa aJUTTOHEKTHHA UHTPOHA, HAXOAMUTCS B JIOKyce 3027 U dKCIpeccu-
(ADIPOQ) uccnemyeTcs B CBS3M C caXapHbIM JMa- pyertcs B xxupoBoii Tkanu [2, 3]. Ero npoayxr, aau-
OcTOM 2 THMa W KapIuOBaCKYJISIPHBIMU IpoOIIeMa- MMOHEKTHH — TOPMOH OCIIKOBOW MPHUPOIIBI, COCTOS-

mu [1]. DTOT TreH, BKIIFOYAIONIHIA TPH 3K30HA W JBA it u3 247 amuHokuciaoT [4], obmamaeT MpOTHBO-
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