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(IIOJITUMMOP®H3M Y-XPOMOCOMEI)
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TypkmeHbl — 00UH U3 HauMeHee U3y4eHHbIX Hapodoe LleHmpanbHoU A3uu us-3a HeGocmamo4vHOoU Mex0y-
HapoOdHoU Hay4HolU uHmeapayuu TypkMeHucmaHa 6 uccriedosaHusi eeHogoHOa Hapodos mupa. CoxpaHe-
HUEe y mypKMeH rnamsimu o podorieMeHHOU npuHadnexxHoCmu ro38ossiem ocyu,ecmernsime fnapasnensHoe
uccnedosaHue podorisieMeHHOU cmpykmypbl U Y-XpOMOCOMbI, Hacredyemol Mo omuyo8cKoU fUHUU.

U3yuyeH 2eHOGhOHA camoli cesepHOU mypKMeHCKoU rnomnynsyuu — mypkmeH KapakannakcmaHa (Y36eku-
cmaH) no 8bICOKOUHGOopMamueHoU Or1s U3y4yeHUst eeHemuyYeckol ucmopuu nonynsayud cucmeme Y-XpomMo-
combl (naHenb 41 SNP u 17 STR mapkepos). Boibopka mypkmeH u3 XodxelnuHckoao u LllymaHalicko2o
patioHos Kapakannakcmara (N=83) npedcmasneHa 6 ocHO8HOM (88%) 0OHOU U3 KpyrHeUwux mypKMeH-
CKUX podorneMeHHbIX 2pynn — tomMyd — u nuwb eduHUYHbIMU fpedcmasumernsmu Opyaux podos (2oyak,
onu3, ykep, sienbl). M3 12 ebisseneHHbIx 2annoepyrn Y-XpoMOCOMbl MaxopHasi 2annozpynna Q eobpana mpu
yemeepmu ece2o 2eHogpoHOa. Ocmasuwyrocs Yyemeepmb 2eHogpoHOa cocmaeunu e2annoepynnsl H, R1b,
R1a, G2a ¢ yacmomou 4-7%, a makxe eapuaHmsi 2arnnoepynn C2, J1, J2, N1*, N1¢c, ecmpeyeHHbie 8
€0UHUYHbIX criyqasx. SpKo ebipaxeHHoe cxodcmeo 2eHoghoHO08 mypkmeH L{eHmpanbHol A3uu (Kapakari-
nakcmaHa, UpaHa u AgbeaHucmaHa) no3eonuso 8bl08UHYmMb 2uriomesy, Ymo 2arisiogpynna Q xapakmepHa
0risi 2eHOhoHAa MypKMeH 8 uerom. [eHemuyeckue paccmosiHUsI Mex0y 2eHogoHOaMu mypKkMeH u dpyaux
Hapodoe LleHmparnbHOoU A3uu He 8bIS8UITU OWYMUMbIX 81UsTHUU Ha 2eHOhoHO mypKkmeH KapakannakcmaHa
e20 ezeoepacgpudeckux cocedel — y3bekos, OyHaaH, Kapakannakos. AHanus bbicmpo mymupyrowux STR
Mapkepos 2arnoepynnbi Q Y-XpoMOCcoMbl makxe nodmeepdusl 3mom 6bi800. Bpemsi B03HUKHOBEHUSI Krac-
mepa STR 2annomunos mypkmeH KapakannakcmaHa Ha ¢burioeeHemu4yeckol cemu 2annozpynnsl Q ons
2eHopoHAo8 Hapodos Y3bekucmaHa ouyeHusaemcsi 8 900+300 (memodom ASD 1090+430) nem Hasal.

KritoueBble cnoBa: smHo2eHe3, 2eHOOHO, 2eHoeeoepaghusi, Y-XpoMocoma, 2arsioepyrnna, mypKMeHhb,
poo, tomyd, LlenmpanbHas Asus
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Beegenue

M3yyeHne reHeTnyeckoro pasHoobpasms HapoaoB
EBpasun n nctopum ero popmmpoBaHns npeacraens-
eT cobown BypHO passuBatoLLytoca obnactb nonynsaum-
OHHOW reHeTukn. CoBpeMeHHbIe reHoreorpadmyeckme
nccnegoBaHMsa MPOBOAATCH NO LUMPOKOW nanuTpe
reHeTUYECKNX MapKepoB: MuToxoHapuansHon OHK,
Y-XpOMOCOME, LLUMPOKOrEHOMHbBIM MAHENAM, NOSHbLIM
3ak3oMam 1 reHomaM. OHaKo, HECMOTpPS Ha nosiBne-
HWE MOSTHOFEHOMHbIX ayTOCOMHbIX JaHHbIX, MapKepbl
Y-XpPOMOCOMBI COXPaHSIOT BbICOKYH aKTyasnbHOCTb U
BOCTpebOBaHHOCTb, Bnarogaps Mx MakcuMMarnbHOW
MEXMONYNALMOHHON N3MEHUYMBOCTY U, KaK CreacTBue,
OYEHb BbICOKOW WH(OPMATMBHOCTU ANS U3y4eHus
reHeTn4ecKomn nctopum nonynauuin. Ha cerogHAWHMIA
OeHb MNoYTM BCE Hapoabl MMpa uccnegoBaHbl no map-
Kepam Y-XpoMoCoMbl. TeM He MeHee, OQVH 13 HapOAOB
LleHTpaneHON A3nn — TYpKMEHbI — OCTalOTCH A0 CUX
nop crnabo n3y4yeHHbIMM U3-3a HELOCTATOYHOW MEXY-
HapoOHOW Hay4yHOW UHTerpauumn TypKkMeHuUCTaHa B
nccneaoBaHUsAX reHooHaa ero HaceneHus.

B aTHOreHese TypKMeH, roBOpSILLMX Ha Ory3CKON
BETBM TIOPKCKMX A3bIKOB, Hanbornee paHHWWA nnact
COCTaBUNWN ApPEeBHME NPaHOSA3bIYHbIE KOYEBbIE U
nonyko4yeBble NremeHa (gaxu, Maccaretbl, No3aHee
apTannTbl 1 capMaTo-anaHbl), XUBLLUME Ha TEPPUTO-
pun coBpemeHHoro TypkMeHUCTaHa, a Takke ocef-
noe upaHos3blYHOE 3emriefenbyeckoe HaceneHme
3anagHoro Xopesma, cpegHent Amyaapbun n Cesep-
Horo XopacaHa. OTo HaceneHne, 0CobeHHO MOoyKo-
yeBoe, yxe ¢ [V-VI BB. cTano noasepratbCcs THOPKU-
3auumn. MaccoBas murpaumsi ory3soB, NPOHUKLLUX B
npeaernbl coBpemeHHoro TypkmeHucTaHa B IX-XI BB.,
cbirpana BaXHYyH0 porib B MUX 3THoreHese [Hapoabl
mupa, 1988]. Kak n mHorne gpyrue cpegHeasmarc-
Kve Hapogbl, TYPKMEHbI 4O CMX NOP COXPaHSAT na-
MSATb O POAONINEMEHHOW NpUHaanexHocTu. K cambiv
KPYMHbIM pOOOBbLIM 00beANHEHNSIM OTHOCATCS TEKE,
Nomyabl, 3pcapu, canopsbl, FOKMeHbl, S3bIpbl, YOBAYP
[Hapoab! u penurum mupa, 1999]. Kak nokasaHo ans
psga HapogoB EBpasuun, napannenbHoe usyveHue
poOonfeMeHHON CTPYKTYPbl U Y-XPOMOCOMbI, TaKkkKe
nepegaroLencs no OTLOBCKON JIMHUW, CIY>XUT MOLL-
HbIM MHCTPYMEHTOM MOMYNSALUMOHHOW FEHETUKN OIS
PEKOHCTPYKLMU CTPYKTYpPbl reHOOHAA, BbISABMEHUSA
mMurpaumn n skcnadcum [KOcynos c coasT., 2013;
»KabaruH ¢ coasrt., 2014; BoryHoB ¢ coaBT., 2015;
KOcynoB ¢ coaBTt., 2015; Malyarchuk et al., 2013;
Balanovsky et al., 2015]. Noatomy npu nsyyeHun mn
reHocpoHaa TYPKMEH BaXXHO y4MTbIBaTb UX POOOBYHO
CTPYKTYPY.

Hamun nccnegoBaH reHohoHO caMon CeBEpPHOM
TYPKMEHCKOW nonynsaumnm — TYPKMEH aBTOHOMUU
KapakannakctaHa (Y36ekucraH), kotopas rpaHuynT ¢
TypkmeHuctaHoMm. B Y3bekuctaHe TypKMeHbI (4Ync-

NEeHHOCTLIo okoro 150 ThIC. Yer.) pacceneHsbl ABYMsI
3THUYECKMMU MaccrBamu: Ha ceBepe (B Kapakannak-
cTaHe n Xopesmckon obnactu) u Ha tore (B byxap-
ckon, KawkapaapbeuHckorn, Camapkanackon, CypxaH-
OapbuHckon n TawkeHTckon obnactax). Llenbto gaH-
HOro mccnegoBaHus cTano udyyvyeHue reHodoHaa
nonynaunmn ceBepHOro Maccuea — TypkmeH Kapa-
KannakcrtaHa (YMCIEHHOCTbIO OoKono 60 Thic. ven.),
NpeacTaBnsitoLLMX OOUH U3 KPYNMHENLLMX TYPKMEHCKMX
ponos (Momya).

MaTtepuaasl 1 METOIBI

Bbi6opka TypkmeH (N=83 obpasua) cobpaHa B
X04e 3KcneanumnoHHoro obcnenoBaHusa nonynsumm
Y3bekucTtaHa B 2012 r. B COTPYAHNYECTBE C HayYHbIMU
KonnekTneamu Y3bekucraHa nog pykoOBOACTBOM Mpo-
deccopa E.B. banaHosckon. PogonnemeHHas rpynna
nomya (BKMovas eAMHNYHbIX NPeacTaBUTENEn poaoB
OKyHaug, opcblkin, canax, KoTopble No JaHHbIM
aTHorpadumn 9BNATCA nogpasgeneHnamy poja
nomyn) coctaensaet 88% BbiGopku. OctanbHble 12%
BbIOOpKKM NpeacTasneHbl 4 npeactaBuTensaMu poga
rodak (NpeanonoXuTenbHO NpuHagnexailero K nne-
MEHW capblk, BXOAALWMMUN B Ty e CanopCKylo 3THO-
rpacpnyeckyto rpynny, 4to 1 nomyapl [[kuknes, 1991]),
€OUHUYHBIMU NPEeACTaBUTENAMU HEBOMBLLNX POAOBBLIX
nogpasgerneHnn onus, ykep, armbl U TpPeMs UHAMBU-
AaMu, He yKasaBLVMMU POAOBYIO MPUHAANEXHOCTb.
XOT4 n3yyeHHble MHaMBMAblI 06crnenoBaHbl B XooKen-
nunckom n WymaHarickom parioHax aBTOHOMHOM
pecnybnukn Y3bekuctaHa — KapakannakctaHe (Hace-
neHHble NyHKTbl O304nuK, TenbmaH, Xyxannwu,
LymaH, LLlymaHxarickunit), HO npeaky (aedbl No oTLoB-
CKOMN FNIMHUM) YacTN N3YYEHHbIX TYPKMEH Hallen
BbIGOPKM pogunucb B TypKMeHUCTaHe (B CerneHusix
KyHrepeH, Taways, Taxta). 310 ykasbIBa€eT, YTO He
TOrNbKO apean, HO M reHearnornyeckne ceasn obbean-
HAT TypkMeH KapakannakctaHa u TypkMeHucTaHa.

Onsa kaxporo obcrnegoBaHHOro cocTaBlneHa
POAOCMOBHAs Kak MMHUMYM Ha Tpu nokoneHus. Bee
npegky obcrnefoBaHHbIX Kak MUHUMYM A0 TPETbero
MOKOMNEeHMs OTHOCKIN cebs K TYpKMeHaM 1 poaUInCh
B KapakannakctaHe nnun TypkmeHucTtaHe. B Bbibop-
Ky BKMIOYEHbl NULLb HEPOACTBEHHbIE Mexay cobown
NHAMBWUAbI, MOCKONbKY Hanuyne poacTBeHHbIX NHAW-
BMAOB HE TOSbKO YyMeHbLUaeT 06beM reHeTuyecku
ahdeKkTMBHOM BbIGOPKN, HO M CMELLLAET YaCTOTbI, CO3-
AaBasi Unnio3nto NCTOPUHECKN MHTEHCUBHBIX MUTPaLIni,
ecnu B BbIBOpKY monana rpynna pogcTBEHHUKOB —
NOTOMKOB eauHMYHOro murpaHta. Céop Guonoruye-
CKOro mMaTtepuana (BeHO3Hasi KpOBb) OCYLLECTBASANCA
COrfacHO MMCbMEHHOMY MH(POPMNPOBAHHOMY corna-
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cuno obecrieqyemoro nog KOHTpornem OTUYECKOW KO-
muccun Meamnko-reHeTU4eCcKoro Hay4yHoro LeHTpa
(PrBHY «MIHLL»).

OHK n3y4eHHbIX TypkMeH nonyyveHa n3 obpasuos
BEHO3HOW KPOoBWU heHON-xnopodOpMHON SKCTpaKLMEn
C ucnonb3oBaHueM npotenHassbl K. leHoTunnposaHue
SNP mapkepoB Y-XpOMOCOMbI NPOBEAEHO METOAOM
MUP B peanbHOM BpemeHU ¢ npumeHeHnem TagMan
3oHgoB no 41 SNP mapkepam: C(M130), C2(M217),
C2b1b(M48), D(M174), E(M96), E1b1b1(M35),
E1b1b1a1(M78), F(M89), G(M201), G2a(P15),
G2a1a(P16), G2a1a1(P18), G2a2b1(M406),
G2a2b2a(P303), H1(Mé69), I(M170), 11(M253),
12a2a(M223), 12a1(P37.2), J(M304), J1(M267),
J2(M172), J2a1a(M47), J2a1b(M67), J2a1b1(M92),
J2b(M12), K(M9), L(M20), N1(LLY22g), N1c1a(M178),
02(M122), Q(M242), Q1a1a1(M120), Q1b1(M378),
R(M207), R1a1a(M198), R1a1a1b1a1(M458),
R1b1a2(M73), R1b1a1a2(M269), R2a(M124),
T1a(M70). HaumeHoBaHua rannorpynn (ykasaHbl
nepen ckobkamu), MapkMpyemblXx COOTBETCTBYIO-
wmmMmm SNP mapkepamu (ykasaHbl B ckobkax) AaHbl
cornacHo knaccudumkaumm ISOGG 2016 ropa [Y DNA
Haplogroup Tree, 2016].

®parmeHTHbIN aHanu3 17 nokycos STR map-
KepoB NpoBedeH C Mcrnonb3oBaHMeM Habopa Y-filer
PCR Amplification Kit (Applied Biosystems).

Mo gaHHbIM 0 STR rannotTMnax Kkaxmoro MHAu-
BMAa C MOMOLLIbIO OpUrMHanN6HOM nporpammel «YPre-
dictor_v1.0.5» [http://predictor.ydna.ru; www.genofond.ru]
OCYyLLEeCTBNANU NPOrHO3 rannorpynnel, pe3ynsrathbl
KOTOPOro COnoCTaBNANUCb C NPSMbIMUA AaHHbLIMU
reHoTunupoBaHuns SNP mapkepos. Takas TexHonorns
obecneuynBaeTt ABOMHYHO NPOBEPKY HAAEXKHOCTM reHo-
TUNUPOBAHKS.

Mo yacToTam rannorpynn B NonNynsunsax paccyu-
TaHbl reHeTnyeckne paccrtosHua Hes [Nei, 1975].
PacueT nposeaeH B nporpamme «DJgeneticy», cosaan-
Hon FO.A. CepervHbim 1 E.B. BanaHosckon [Bala-
novsky et al., 2008]. JeHagporpaMmbl CTpOUNU B
nporpamme «Statistica 6.0» (StatSoft Russia, 2016)
€ npumeHeHnem Metoga Yopaa (Ward’s method).

dunoreHeTu4eckasi cetb STR-rannoTMnos HOCK-
Tenew rannorpynnsl Q nocTpoeHa B nporpammMax
Network n Network Publisher (Fluxus Technology
Ltd.) Ha ocHoBe anroputma reduced median. Onga
OLIeHKM Bo3pacTa knactepa STR-rannotunos ncnorb-
30BaHbl 4aTUPOBKK, MOMyYeHHbIE ABYMS MeTogamMu
[BanaHoBckui, 2015; AgamoB (B neuyatun)]: ogHa
metogom ASD (average squared difference, He
NCNONb3yLLMM PUNOreHETUYECKYIO CEThb), BTOpasi —
MO YNCNY MYTALUMOHHBIX LLAroB MeXay rannotunamm
Krnactepa ceTu C UCNOMb30OBaHMEM «reHeanoru-
YeCcKON» CKOPOCTU MYTUPOBAHWS, NOMYyYEHHON Mpu
nNpsiMOM CpaBHeHUU nap «oTeL-cbiH» [Ge et al., 2009].

Ribla2
Rlala %

Puc. 1. «eHeTuyeckuin nopTpeT» TypKMeH
KapakannakctaHa: CnekTp 1 4acToTbl ranfnorpynn
Y-XpomocoMmbl

Ha npumepe kaBKa3sckux nonynsiLuin nokasaHo Hau-
Donee 4YeTKOE COOTBETCTBME AATMPOBKAM NCTOPUN 1
FNIVHIBUCTMKN TEX OATUPOBOK, KOTOPbIE MOSTyYeHbI Ha
OCHOBE «FeHeanorm4eckon» CKopoCT! MyTUPOBaHUS
[Balanovsky et al., 2011]. HegasHne utorn nccnego-
BaHWM MO [aHHbIM O MOJIHOM CEKBEeHMpoBaHUN Y-
xpomocomsbl [Karmin et al., 2015; Balanovsky et al.,
2015], noaTBepaunun, 4to Hanboree KOppPEKTHbIE
[aTMpoBKM (MO kpanHewn mepe, anst cobbITun nocne-
AHnx 20-30 ThIC. NeT) NonyyarTcs Npy NCMONb30Ba-
HUW CKOPOCTEN MYTUPOBaHUA, BNN3KNX K «reHearo-
rMYECKUM».

KapTtorpaduyeckuin aHanua nposegeH ¢ NoMo-
wbto nporpammel «GeneGeo» [Kowenb, 2012], pas-
pabotanHon nog pykosogcteom O.I1. BanaHoBckoro.

CpaBHeHue reHodoHOa TYpPKMEH C ApYyrmu
nonynauuamn LleHTpanbHo A3nn npoBedeHo Ha
OCHOBe martepmanoB 0a3bl AaHHbIX «Y-basey», pas-
paboTtaHHon nog pykosoacteom O.[1. BanaHoBckoro
[BL Y-base].

Pe3yapraTsl M 00CYK/IE€HHE

denemuveckuti nopmpem» mypKmen
Kapaxannaxcmana

BnepBble anga TypkmeH KapakannakctaHa cos-
OaH UX «reHeTUYeckun nopTpeT» — onpeaeneHol
CMEKTP 1 YacTOTbl rannorpynn Y-XxpomMocoms! (puc. 1).
XoTda obHapyxxeHo 12 rannorpynn Y-XpOMOCOMbI, HO
pesko npeobnagaer «MaxopHas» rannorpynna Q ¢
yacTtoton 73%. OcTtaBLuylocs 4eTBepTb reHocoHaa
coctasunu rannorpynnsl H (7%), BapvmaHTbl ranno-
rpynn R1b (6%), R1a1a (4%) n G2a (4%), a Takke
BapuaHTbl rannorpynn C2, J1, J2, N1*, N1c, Bctpe-
YeHHble B €AMHNYHbIX Cry4yasX.

lannorpynna Q, cTonb xapaktepHasa ans Typk-
MeH KapakannakctaHa, Ha EBpa3vincKOM KOHTUHEHTE
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Pwuc. 2. MeHoreorpadusa rannorpynnesl Q-M242 Y-xpomocomsl B HaceneHun Espasun

Hanbonee 4acTo BcTpevaeTcs B CpegHent n KOxHom
Cwubupwn (puc. 2). MakcMmaneHOM YacToTbl ranso-
rpynna Q-M242 gocturaet B reHooHOax KETOB
(94%) vn cenbkynos (66%), y ceBepHbIX anTanues
(4yenkaHueB 1 TybanapoB) cOCTaBNAET OT MOMOBUHbI
00 4eTBepTn reHooHAa N YyTb MEHbLLE MOSTOBMHBI
(38%) y cnbupckux TaTap MLLITAKCKO-TOIY3CKOW rpyn-
nbl [BanaraHckas ¢ coaBT., 2011; ArmkosiH C COaBT.,
2015; AropxosH ¢ coaeT., 2016; Bl Y-base]. anno-
rpynna Q (puc.2) oyeHb pefko BcTpeyaeTcs B EBpo-
ne n oGHapyXeHa NyLb B HECKONBbKUX MNOMNYNSLMSAX C
yactotamu meHee 3% B LleHTpanbHon n BoctouHon
EBpone, Ha Kpbimckom nonyocTpose [Y-base]. C He-
BbICOKUMMW YacToTamu (okono 5%) ata rannorpynna
BbisSiBNsieTca Ha Tepputopun NHaun, B NepeaHen u
CpegHen Asnn [Seielstad et al., 2003; B[], Y-base].
MnaBHbIM KOPMOOPOM OT CEBEPO-3anagHOro Nobepexbs
Kacnuitckoro mopsi Aanee Ha BOCTOK C MOCTENEHHbIM
pPOCTOM 4acTOTbl apearn rannorpynnsl Q nepexogut
B LleHTpanbHyto Asuto n Cnbups, rae oHa gocturaert
CBOEro eBpasuinckoro makcumyma [Karafet et al.,
2002; B[] Y-base]. 3ta rannorpynna Takke mapknpyet

naneonuTnyeckoe 3acerneHne AMeprKaHCKOro KOH-
TMHeHTa n3 Cubupm.

C HeBbICOKMMM YacToTaMu rannorpynna Q sctpe-
YyaeTcsa nodTn no Bcen Asum (puc. 2). Y reorpadm-
Yeckux cocefle U3y4eHHOW MOnynsaumMm TYpKMeH —
y3bekoB ®PepraHbl — rannorpynna Q pegka (4%), y
y36ekoB Xope3ama — Heckosnbko Bbiwe (11%), a y y3be-
koB TalukeHTa nosbiwaetcs 8o 17%. B reHocoHae oByx
APYrMX M3y4YeHHbIX rpynn TypkMeH rannorpynna Q
obBHapyxeHa C BbICOKMMM YacToTamm (puc. 2): 43% —
y TypkmeH WpaHa (Golestan, puc. 2) [Grugni et al.,
2012; B[ Y-base], 34% — y TypkmeH AdraHucrtaHa
(Jowzjan, puc. 2) [Di Cristifaro et al., 2013]. OgHako
y TypkmeH CtaBpononbs rannorpynna Q odeHb pegka
(2%) [BA Y-base].

Bbicokuin ypoBeHb rannorpynnbl Q (73%) y Typk-
meH KapakannakctaHa o6bACHAETCH, BO3MOXHO,
TeM, YTO OHN OTHOCATCS B OCHOBHOM K OOQHOWN POAO-
nneMeHHon rpynne. OTO MO3BOMSET BbIABUHYTb
rMnoTesy, YTo reHOOHA OAHOIO U3 NATU KPYMHENLLNX
poOoB TypkMeH (OTpaKeHHbIX Ha repbe u dnare
TypkmeHucTaHa) — poga nomyn — mapkupyetcs
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Puc. 3. leorpadunyeckoe nonoxeHue nonynsaumnmi TypKMeH
Mpumeyanus. TypkmeHbl KapakannakactaHa (Xomkeinuinckun m LlymaHanckuin panoHel, cepble 3Be3404Ku); Typ-
KMEHbI U3 NUTepaTypHbIX MCTOYHMKOB (TypkMeHb! VpaHa (npoBuHUMA MonecTaH) u TypkmeHbl AdraHncrana (MpoBUHLMS
[xay3gkaH), YyepHble 3Be3f04ku). MNMoka3aHbl NPoBUHLMKU (BenaaTbl) TypKMEHUCTHaA ¢ npeobnagaHuem TYpKMEHCKOro

poda nMomya.

rannorpynnon Q. [ns pasnuyHbIX HApogoB Mokasa-
HO, YTO HaKOMNIEHNe OQHON rannorpynmbl TUMNYHO A1
MHOMMX pogonnemeHHbix rpynn [FOcynoB ¢ coasr.,
2013; XXabarvH ¢ coaBt., 2014; boryHoB ¢ coaBT.,
2015; KOcynoe ¢ coast., 2015; Malyarchuk et al.,
2013; Balanovsky et al., 2015]. 9Tto noareepxgaet-
CS W BbICOKOW 4YacToTon rannorpynnbl Q (43%) y
TypkMeH MpaHa: npoBuHumusa Monectan (Golestan,
puc. 3) MipaHa BxoguT B apear nriemMeHu nomyg, ox-
BaTbIBatOLWM bankaHckui (rpaHmyalumii ¢ MpaHom)
n Jaworysckuii (rpaHmyalumin ¢ KapakannakcTtaHom)
BenasaTbl (npoBnHUMK) TypkMmeHucTaHa (puc. 3).

Ho ToT chakT, 4TO 3Ta rannorpynna ¢ BbICOKOMN
yactoTou (34%) BCTpeveHa 1 K BOCTOKY OT Typkme-
HUCTaHa y TypkMeH AdpraHucrtaHa npoBmHummn [xays-
okaH (Jowzjan, puc. 3) ykasbiBaeT, YTO rannorpynna
Q mMoXeT BbITb MaXKOPHOW 1 ANS APYTMX POOOB TYpK-
MeH. Hanpumep, 13 yeTblpex Opyrux pogos, BCTpe-
YeHHbIX ¥ TypkMeH KapakannakcraHa, TonbKo npea-
cTaBUTENb poda Arfbl OTHOCUTCS K OAPYrow rammo-
rpynne (G2a3b), a Bce npeacTaBMTENn pogoB capbik
(4 ven.), ykep (1 yen.), onus (1 yen.), a Takke 3 ye-

rfioBeka, y KOTOpbIX pPO4 He yKasaH, BCe SIBNSATCA
HocuTenamu rannorpynnel Q. KparHas pegkocTsb 3Ton
rannorpynnbl y CTaBpOMONbCKUX TypkMeH (2%),
MOXET yKa3blBaTb, YTO OHA He XapaKTepHa Ans po-
00B yoydop (Takke OAWMH M3 NATM KPYMHENLWMX po-
0B TYPKMEH), UTAbIP U COKOHAAXMW, NPEACTaBNEHHbIX
B CtaBpornonbe.

Ionoxcenue 2enoponoa myprmer
Kapaxannaxcmana 6 2enemuyeckom
npocmpancmee Hapooos Lenmpansroti Asuu

MeToabl MHOFOMEPHOW CTaTUCTUKM MO3BONSAIOT
paccMoTpeTb MOMNOXeHue reHodoHaa TYPKMEH
KapakannakctaHa B KOHTEKCTE TeX OKpyXXatoLunx
HapoaoB LleHTpanbHom A3uun, KOTOpble U3YyYeHbl Mo
CXOAHOW NaHernu mapkepoB Y-XpOMOCOMbI: TYPKMEH
AdbraHuctaHa, MpaHa un Ctaspononbs, y36ekos Ad-
raHucraHa, Xopesma, TalikeHTa u depraHbl, kapa-
KannakoB U KNPru3sos.
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Tabnuua 1. MaTpuua reHeTU4eCKUX PacCTOAHUA Mexay TypKMeHaMu u apyrumm nonynsuusamm LieHTpansHon A3nn

<
= z -
2l Ellsl.z| s S| | E| E
g 2125|258 5 =l 5| ®| 8| e
&5 S |&8 |8 % g < 5 < =
2 X R PPN P =3 . 5 3 = s
8| 2|7< |70 = 5l 8| 8| 8
2| ‘§ Sl B
Typxmensl Kapakannakcrana 0.16 1.20 | 0.96 | 0.76 -
Typxmensr Upana 0.95 [ 1.02 | 1.31 | 0.51 | 0.41 | 0.33 | 0.79
TypkmeHnsl Adranncrana 0.16 0.72 | 0.76 | 0.93 | 0.40 | 0.31 | 0.26 | 0.60
Typkmensl CTaBpOIoJibs 0.95 | 0.72 0.42 | 0.18 | 0.15 | 0.21 | 0.25 | 0.34
Kapakanmaku 1.02 | 0.76 | 0.42 0.13 | 0.42 | 0.25 | 0.30 | 0.16
Kuprusst 1.31 | 0.93 | 0.18 | 0.13 0.34 | 0.28 | 0.32 | 0.22
Y36eku AdranucraHa 1.20 | 0.51 | 0.40 | 0.15 | 0.42 | 0.34 0.10 | 0.20
¥Y36exu Xopesma 0.96 | 0.41 | 0.31 | 0.21 | 0.25 | 0.28
Y36eku TamkeHTa 0.76 | 0.33 | 0.26 | 0.25 | 0.30 | 0.32 | 0.10 0.12
Y30eku Pepransl 0.79 1 0.60 | 0.34 | 0.16 | 0.22 | 0.20 0.12

MaTpuua reHeTM4eckux pacctosHuia (tabn. 1)
UKCUPYET MakCMMaIbHY reHeTUYECKy Brm3ocTb
TypkMeH KapakannakctaHa K TypkmeHam WpaHa
(d=0,09) n AdraHuctana (d=0,16). Ho TypkmeHbl
CTtaBponornbs reHeTU4eckn o4YeHb Aarnekm oT Bcex
Tpex rpynn TypkmeH LleHTpaneHow A3nun: Hanbonee
OTSIMYEH MX reHOOH OT TYpKMeH KapakannakctaHa
(d=2,22), Ho Takxe panek oT TypkMmeH u WMpana
(d=0,95), n Adpranucrana (d=0,72).

OTO MOXeET 0OBACHATLCA Kak ocobbiM pogonse-
MEHHbIM COCTaBOM TypkmeH CTaBpononbsi, Tak u
NMOTOKaMM FEHOB B HUX OT OKPY>KaloLMX HapoOoB:
TYpKMeHbI nepecenunuce B Ctaspononse 6onee 300
net Hasap, (B koHue XVII B. — Hadane XVIII B.) c nony-
ocTpoBa MaHrbIwnak, OTAENUBLUNCE OT TYPKMEHCKNX
nnemeH Yyoyaop, urablp u cotoHagxkn. OgHako To, 4To
TypkMeHbl CTaBponornbs Hanbonee reHeTn4ecku
Onm3kn He K OKpyXarLWwmm ux Hapogam Esponel, a k
y3b6ekam AdraHuctana (d=0,15) u knprusam (d=0,18),
yKa3blBaeT Ha COXpaHeHue UX reHopoHOOM namsATK
O LieHTpanbHOa3naTckon poauHe.

BaxxHO nogyepkHyTb, YTO reHodPOHA TYpPKMEH
KapakannakctaHa pesko oTrnnyaeTcs OT reHopoHaa
nx Gnvxanwmx reorpadmyeckmx coceaen — kapakar-
nakos (d=1,48) n y36ekos (B cpegHem d=1,15). Cpeg-
Hee reHeTUYEeCKoe paccTosiHME OT TypkMeH Kapakan-
nakcTaHa OO OpyrMx HapogoB Y3bekucrtaHa, cpeam
KoTopbIX OHW NpoxwusatoT (d=1,32), Ha nopsaok 6onb-
e, YeM reHeTnYeckoe paccTosiHue Ao reorpaduyec-
kv ganekmx TypkmeH Vipana n Adranucrana (d=0,12).

OTOT BbIBOA MMMOCTPUPYETCH AeHAPOrpaMMONn
(puc. 4). NokasaHo, YTO LEHTpanbHO-a3nMaTckme
nonynaunyM pasgenunucb Ha ABa Knactepa: «TypK-

MEHCKMI» U OCTanbHbIX HapoaoB LieHTpanbHom Asun.
Bce yeTbipe nonynsaumm y36ekoB oka3anmcb reHeTu-
Yecku odeHb 6rmskn apyr k apyry (B cpeaHem d=0,10),
cchopmmpoBaB «y30eKkckuin» cybknacrep, Hanbornee
FEHETMYECKN CXOOHbIA C reorpacmyeckm ganekmmm
TypkmeHamu Ctaponones (0,15<d<0,25) n Haubo-
nee ganekun ot reorpaduyeckn 6rmskmMx TypKMeH
KapakannakctaHa (0,76<d<1,69).

DUn02eHeMUMECKUTI AHANUS 2eHOPOHO08
HAPOO08 Y3bexucmana

Mo apyromy knaccy mapkepoB Y-XpOMOCOMbI (MO
naHenu 6eicTpo myTupytowmnx 17 STR mapkepos)
NpOBEAEHO CpaBHeHME TypkMeH KapakannakcTaHa
no ranmorpynne Q (cocTaBnswwWen y HUX Tpu
YyeTBEPTU reHodpoHaa) ¢ Apyrumm Hapogamm Y3beku-
CTaHa: JyHraHamu, KapakannakaMmu u Tpems nonyns-
unsimm y3bekoB (puc. 5).

dunoreHetTnyeckas ceTb BapuMaHTOB (ramnso-
TMNOB) rannorpynnsl Q BbisiBMNA CNeUUdUYHbIN
«TYPKMEHCKMUI» KnacTep (knactep o, BblOENeHHbIN
Ha puUC. 5 MYHKTUPHOW NNHWER), NPUYEM B HEMO BOLLINN
BCe 6e3 UCKNIoYEHUA TYpKMeHbI, obragatoLme aTomn
rannorpynnon. Bce octanbHble rannotunsl (apyrmx
HapodoB Y3bekucraHa) He obpasoBanu HU OOHOrO
KnacTepa 1 oTpakatloT KapTUHY reHETUYECKMX CrneoB
€OUHWNYHBIX MUIPaHTOB C rannorpynnon Q. « TypkMeH-
CKMI» KnacTtep o BKnoumn 72 obpasua, npuHagne-
Xawmx K 24 pasHeiMm rannotnnam Q. CneundmnyHoCTb
«TYPKMEHCKOro» knactepa o. paBHa 97% (To ecTb

AHTPOIIOJIOTUA  Ne 3/2016: 86-96

Becmuux Mocxosckozo ynueepcumema. Cepusa XXIII



02 Cxansxo PA, Kabazun MK, KOcynos FOM, Az0xcoan AT, Cabumos KM, Iypeanos BM, Barazancras OA, lanumosa JJA. u op.

TYPKMEHbI Kapakannakcrana

TypkmeHb! MpaHa

TYDKMEHb! AdranucTana

TYPKMEHBI CTaBpOnonbs

y36eku AdraHucrana
y3beku Xopesmsi | |

T P | o

y3abexu aumemaysse cKuil
y36eku depraHbl

Kapakannaku

KUPru3bl

mypKmMeHcKuli

YeHmpasnbHO-a3uamcK uli

00 03 06 09

15 18 21 24 27 30 33 36

Puc. 4. Oengporpamma reHoOHA0B TYpKMEH M Apyrux nonynsumi LleHTpansHon A3un (noctpoeHa metogom Yopaa
Ha OCHOBE MaTpuLibl FEHETUYECKNX PACCTOSHMWIA)
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@ ysb6eku TawkeHma
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W OyHeaHe

Puc. 5. dunoreHetnyeckas cetb rannorpynnsl Q-M242 B nonynsuusx YsbekuctaHa

97% obpasLoB knacTepa npeacTaBneHbl TypKMeHa-
Mu). OctanbHble 3% — 3TO eAMHUYHbIE 06pa3ubl TaLwl-
KEHTCKMX U XOPe3MCKux y36ekoB, ykasbiBaloLne Ha
MUrpauumn ot TypkMeH K y3bekam. Takum obpasom,
dunoreHetTuyeckas ceTb rannorpynnsl Q BbiSBRSET
MOTOK FEHOB TONbKO OT TYPKMEH K y3bekam u oTcyT-
CTBME 0BpaTHbIX MUTpaLmn.

CTtpenka Ha pucyHke 5 ykasbiBaeT Ha npeano-
naraemblv rannoTun ocHoBatens (founder) «TypkmeH-
ckoro» knactepa. [JatmpoBka hopMMpoBaHuUs knac-
Tepa npu pacyete nNo pUroreHeTU4eckon cetTn co-

ctaenset 900+300 net Ha3ag, a metogom ASD (ans
Tex xe rannotunos) — 10901430 net Ha3aa. OgHako
B KapanankactaHe npegcraBneHa TofbKO YacTb M3-
MeH4YMBOCTM rannorpynnbl Q y TypkmeH. K coxane-
HWUIO, AaHHbIX O reHopoHAEe TYpKMEH TypKMEHUN HeT,
HO Npu aHanu3ae dunoreHeTnyeckon cetn STR ranno-
TUMOB TYPKMEH Y30ekucrtana, VipaHa (c HanbonbLuen
BEPOATHOCTBIO NMpUHaANexalwimx K nnemMmeHn nomya)
n AdpraHnctaHa [Zhabagin et al., 2016] BbigBneHo,
YTO NPaKTUYECKN BCE OHU BXOASAT B €QUHbIV Knactep
¢ gatmposkon 1400+500 net Haszag.
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M3yyeHne HocuTenen rannorpynnbl Q nnemeHn
nomyn TypKMeHUCTaHa, ckopee BCero, elle bornblue
yBENMYUT pasHoobpasue rannotunoB U NoTomy
«yOpeBHUT» 4aTUPOBKY. [103TOMY Yallla reHeTUYeCKNX
BECOB, CKOPEe BCEro, CKIMOHAETCS B CTOPOHY BEPCUU
fbonee gpeBHEro NPOUCXOXAEHUA NONynsuMm, map-
knpyemown knactepom Q-M242«o» 1 cBsi3aHHOW C
nrieMmeHem nomya,.

Mwudbnyeckum npeakom canopckon aTHorpadu-
YeCKOW rpynmbl, B KOTOPYIO BXOASAT MOMYAbI, ABNSIETCA
nereHpapHbin Canop KasaH [Oxwuknes, 1991]. Ho
€CTb [IB€ reHeanornyeckme Bepcum BpeMEHU XU3HU
ero notomka Momyaa — ncropuueckoro npegka
nnemenm omyao.. CornacHo nepeoi Bepcuu, Momya,
ObIT IPUEMHbIM UK cTapLUMM cbiHoM Carnop KasaHa
[Dxuknes, 1991], To ecTb OH *wun B anoxy Canop
KasaHa. CornacHo BTOpoOK Bepcun, I7Iomy,q — OY€Hb
nanbHu notomok Canop KasaHa B 13-M nokoneHuu,
xmBLmn cnycta 325-390 net nocne Canop KasaHa
[KoHoHOB, 1958]. Canop KasaH 6b1n1 ogHUM 13 camblX
N3BECTHbIX NepcoHaXxen B (ponbKnope orysos, Boe-
BaBLWMM C neveHeramu Coip-Oapbu. Noatomy Bpems
ero XusHu nomellaerca B nepuog mexay 750-mu
(n3rHaHue orysos 13 Cemupedbs) n 890-mu rr. (13-
rHaHue nedeHeros ¢ Coipgapbu) [xuknes, 1991], uto
cornacyetcs C He3aBUCUMbIMKM JaTMPOBKaMu ero
XXV3HW, BapbUpYIOLLMMM B IHTEPBare OT BTOPOW NOJio-
BuHbl VIII B. 0o BTopon nonoBuHbl XIX Beka [KHura
mMoero aefa Kopkyta, 1962; xcaHos, 2013]. Noatomy
cornacHo nepsoii sepcum (cbiH Canop Kasana) Momyn
xwn B VIl nnn IX B., a no BTopon Bepcun (NOTOMOK B
13-m nokonenun) — B Xll B. MNony4eHHble reHeTnYe-
CKne OaTUPOBKM KOCBEHHO YKa3blBalOT Ha crnpaBea-
NMBOCTb MEPBON BEPCUU, HO UX AOBEPUTENbHbIE
MHTepBarnbl CMULWKOM BENMUKM AN BepuduKaumm
Bepcui. [1oaToMy NuLLIb NONHOrEeHOMHOE CEeKBEHUPO-
BaHWe Y-XpOMOCOMbI NpeacTaBUTENen pasHbix BETBEN
MOMYAOB y TYPKMEH MOMOXET PELUNTb 3Ty NCTOpUYe-
CKYI0 3arafKy CTOflb )€ YCMeLIHO, Kak 1 Npu aHanmae
reHodhoHOa NnemeHn aproiH y kasaxos [Balanovsky
et al., 2015].

OpHako nony4veHHble HaMu pes3ynbTaTbl BOBCE
He NpuBA3bIBAIOT POPMUPOBAHUE «TYPKMEHCKOrO»
Knactepa K MaccoBOW Murpauum Ory3oB B apean
COBpPEMEHHbIX TypkMeH (aatupyemon IX-XI BB.).
leHeTnyecknin naHawadT 6onee cnoxeH. Hanpumep,
n3 reorpadmyeckmx cocefen TYPKMEH MOBbILLEH-
HbIMM YacToTaMu rannorpynmnsl Q oTNMYyaKTCs MpaHo-
A3bl4HbIe Hapodbl (BaHyubl Mamupa ¢ yactoton Q
27%) [Y-base]) n nywTyHbl AdraHnctaHa (C 4acToTon
Q 18%) [Haber et al., 2012]. C To4kn 3peHns reHoreo-
rpadoun NosiBNeHNe 3TOro reHEeTUYECKOoro nnacTta B
reHodhoHAEe TYPKMEH MOTTO UMETb PasHble UCTOUHUKN
(puc. 2): ¢ oro-3anaga — NOTOK reHOB MPaHOA3bIYHOIO
HaceneHus ns lNepegHen Asnun, ornbas Kacnuii c tora;
C BOCTOKa — C MOTOKOM FEHOB THOPKOSI3bIYHOIO Hace-

NeHUs; UNn gaxe ¢ cesepa — C MUrpaLmusiMm gpeBHero
Hacenenunst Cnbvpu. B gaHHbIN MOMEHT HaLUUM KOrl-
NEeKTUBOM Ha OCHOBE MOJSIHOTO CEKBEHWPOBAHUSA
Y-XpOMOCOMBI NPOBOAMTCS PEKOHCTPYKLMSA pAga
BeTBEW PUMOreHeTM4eckoro aepesa rannorpynnsl Q.
BbisiBneHne B npegenax 3ToW ranmnorpynnbl HOBbIX
BbICOKOMH(OPMaTUBHbIX CyOBETBEW U JanbHenLee
AeTanbHOe M3y4yeHne nx pacnpocTpaHeHus B Hace-
neHun EBpasnmn Nno3BONUT yCTaHOBUTL apear BO3HWK-
HOBEHUSA U pacceneHus HoCUTeNnen 3ToN ApeBHEN
rannorpynnel Q, 1, BO3MOXHO, YTOYHUT NyTW 1 Bpems
€€ NPOHMKHOBEHUS B reHO(OHA, TYPKMEH.

AHanus yxe UMeLLnXca AaHHbIX YKa3blBaeT Ha
0cob0CTb «TypKMeHCKon» cybBeTBM rannorpynnbl Q.
B pabote, BLINONHEHHOW C y4acTMEM aBTOPOB AaH-
How cTaTbu [Karmin et al., 2015], npuBegeHbl utorm
MOSTHOFEHOMHOIO M3ydYeHus Y-XpOMOCOMbI ANS Tpex
06pa3sLoB nccrneaoBaHHOW HaMM NONYNAUMM TYPKMEH
KapakannakcraHa: Bce OHM NpuHagnexar K cybBeTBu
Q2a. [lanbHenLwmnit aHanmn3 3TUX AaHHbIX NOKa3bIBaET,
YTO OHU OTHOCATCH K BETBU C Mapkepamu L713, L715
(Q1a1b1a B HoTaumu ISOGG Ha nioHb 2016 roga) u
BbIAENAOTCS B COGCTBEHHO «TYPKMEHCKYO» CyOBETBb
Q-YP1677 [https://www.yfull.com/tree/Q-YP1677/] (c 13
OOWHOYHBIMK nonumopduamammn YP1677-YP1690).
CBoeobpa3vie 3ToN «TYPKMEHCKON» CyOBETBM OYeHb
BENWKO — OHA OTAenunack oT «dpaTckmx» cybBeTsem
Q2c (mypyTbl 0. BopHeo) n Q2b (kopsku u gpeBHue
amepuHabl) [Karmin et al., 2015] okono 24 Tbic. net
Hasag. [pn 3ToM BCe n3yyYeHHble Ha AaHHbIN MOMEHT
NoSIHOreHoMHble obpasubl 3 LleHTpanbHoi Asnn
OTHOCATCH K OPYrMM BETBSIM rannorpynnbl Q, otge-
nuBLIMMCS elle paHble: ato Q1 (y3bekn, kasaxu) u
Q3 (kasaxu, Kypabl, NyWTyHbI, yArypsl) [Balanovsky
et al., 2016].

Mo paHHbIM aHanun3a gpesHen [OHK Hanbonee
reHeTu4eckn nusknumm K TypkmeHam (Ta ke cybBeTBb
Q2a) okaszanucb obpasubl anoxm OpoH3bl 1 ABa
obpasua anoxu xenesa [Allentoft et al., 2015]. O6-
paseL, 3noxu 6poH3bl (Kapacykckas KynbTrypa) npouc-
X0AUT M3 MorunbHuka CabuHku-2 (C 4aTMpoBKON
1500—-1400 net o H.3.), 06pa3ubl anoxm xenesa —
13 MornnbHKKa Bepx-YnmoH (BepxHsasa KatyHb, gatu-
poBka — cepeauHa | Teic. H.3.) [CoéHoB, 2000],
HaceneHne KOToporo chopmMmpoBanocb Ha OCHOBE
MECTHOrO Na3sblPbIKCKOro 1 Kapa-KoOMHCKOro Hace-
NEeHNs C BKIOYEHUEM MPULLIIBIX TPYNM, 3HAKOMbIX C
ryHHCkon kynetypon [CoéHoB, 36enb, 1992].

3aKia0o4eHue

Takum o6pasoM, npu M3ydeHun TypkmeH Kapa-
kannakctaHa (N=83) no w1poKor naHenn MapKkepos
Y-xpomocombl (41 SNP mapkepoB) BbissBneHo 12
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rannorpynn, cpeam KoTopblx pesko npeobnagaert ran-
norpynna Q, coctaBngaoLLasn Tpu YeTBEPTU rEHOGOH-
0a (73%). Takoe cBoeobpasme TypkmeH Kapakannak-
CTaHa BO MHOTOM OOBbSICHAETCS €ro pogonieMeHHbIM
coctaBoM: 88% o0cnenoBaHHbIX OTHOCUTCS K OOHO-
MY M3 KPYMHEMLWmnX pogonnemMeHHbIX obpasoBaHui
TYpKMeH — poay nomyn (EmyT). ApKO BbIpakeHHoe
CX0ACTBO reHohoHA0B TYpkMeH LleHTpansHon Asumn
(KapakannakctaHa, VipaHa n AdraHucrana) nosso-
nseT BbIABWHYTbL MMNOTE3Y, YTO rannorpynna Q xa-
pakTepHa AN 3Ha4YuTenbHOro nnacrta B reHodoHae
TYPKMEH.

[eHeTMYecKne paccToAHNS Mexay reHohoHaamMmn
TYpPKMeEH 1 apyrmx Hapogdos LieHTpanbHon Asum yka-
3bIBaKOT Ha KpaliHe cnabblii NOTOK FEHOB: HE BbISIBIIEHO
OWYTUMbIX BANAHUA Ha reHodoHA TypkMmeH Kapa-
KannakcTaHa ero reorpaduyeckux coceaen (y3bekos,
OYHraH, kapakannakoB). QTOT BbIBOA NOATBEPX-
Aaetcsa n aHanuaom beictpomyTupytowmnx STR map-
KepoB rannorpynnbsl Q Y-xpomocomel. [lokasaHa
BblCOKasi cneumndUYHOCTb «TYPKMEHCKOro» Krnacrepa
rannotunoB (97% o6pa3L0B COCTaABMSAOT TYPKMEHbI)
¢ naTtuposkon ero dopmmposaHua 9001300 (meTo-
aom ASD 1090+430) net Haszag.
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GENE POOL OF TURKMENS FROM KARAKALPAKSTAN IN THEIR
CENTRAL ASIAN CONTEXT (Y-CHROMOSOME POLYMORPHISM)

RA. Skhalyakho'? M.K. Zhabagin’, Yu.M. Yusupov*, AT. Agdzhoyan*!, Zh.M. Sabitov’,
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Turkmens represent one of the least studied population of Central Asia due to lack of international
scientific integration of Turkmenistan into the gene pool studies. Preserving in Turkmens the memory of the
tribal affiliation allows the parallel study of tribal structure and Y-chromosome which are both transmitted
along the paternal line.

The panel of Y-chromosome markers highly informative for genetic studies (41 SNP and 17 STR markers)
has been used for the study of the gene pool of the northern Turkmen population — Turkmens in Karakalpakstan
(N=83). Sample of Turkmens from Xojeyli and Shumanay districts of Karakalpakstan included mainly (88%)
one of the largest Turkmen’ tribe (Yomud) and only a few representatives of other clans (Gochak, Oliz, Uker,
Yagly).

Among 12 identified haplogroups the major haplogroup Q composed three-quarters of the gene pool.
The remaining quarter of the gene pool consisted of haplogroups H, R1b, R1a, and G2a (with frequencies
from 4 to 7 per cent) and variants of haplogroups C2, J1, J2a, N1*, N1c met in 1-2 individuals each. Pronounced
similarity of gene pools of the Turkmens in Central Asia - Karakalpakstan, Iran and Afghanistan — has allowed
to hypothesize that haplogroup Q is typical for the gene pool of the Turkmen ethnic group as a whole.

The genetic distance between the gene pools of Turkmens and other Central Asian populations showed
no appreciable effects on the gene pool of the Turkmen in Karakalpakstan by its geographical neighbors —
Uzbeks, Dungans, and Karakalpaks. Analysis of Y-chromosome haplogroup Q fast mutating STR markers
has also confirmed this conclusion. The estimated date of STR cluster of Turkmens in Karakalpakstan on
haplogroup Q phylogenetic network was 900+300 years (date by ASD method was 1090+430).

Keywords: ethnogenesis, gene pool, gene geography, Y-chromosome, haplogroup, Turkmens, clan,
Yomud, Central Asia
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