I'enoreorpadmuueckuii ataac JIHK-vmapkepoB, KOHTP OJUPYIONIUX HBET IJ1a3 U BOJIOC
YeJI0BeKa

HccnenoBaresiu, panee pa3spadorapmue nasenab 3 31 SNP mapkepa s npecka3aHus nseTa rJjas u BoJjoc no /IHK B
HaceJsieHuu CeBepHoii EBpa3un, n3yunim pacnpocTpaHeHue STHX reHeTHYeCKUX BAPHAHTOB B nonyasusax Poccuu n
conpeaeabHbix crpan. [list 3Toro resorunuposann 1152 oopasua u3 22 nonyasuuii. Ha ocHoBe moJiy4e HHBIX
aJlJIeJIbHBIX YaCTOT CO3/1aJu KapTorpadguyeckni aTjac, KOTOPbIH BKJIIOYWI KapThl paclpocTpaHeHus 62 ajuieiei, a
TaK’Ke KapThl YYBCTBUTEJIHLHOCTH Npequknnu peHoTuna no renoruny. Kaprorpacgnyeckuii u craTucTHYe CKUil
aHaJU3bI BHISIBUJIN TPH OCHOBHbIE 3AKOHOMEPHOCTH reHeTH4YeCcKOro JanamadgTa Mmapkepos nurMeHTanun. Bo-nepsbix,
OCHOBHBIM NATTEPHOM 0OJBIINHCTBA KAPT SIBJsAETCS rPaJeHT H3MEeHeHHI YacTOT B HaNpaBJIeHNH “BocToKk-3anan”’. B
0O0JBIIMHCTBE CJIyYaeB K 3amajy HapacTaeT 4acToTa ajlieJis1, ONpe/AeJisIIOIero CBeT/Iyl0 MUTMEeHTAIIO IJ1a3 U BOJI0C
(HO ecTh M HCKJIIOYeHNsT). BO-BTOPHIX, OTCYTCTBYET CBSI3b MEK/Iy BeJNINHOM reHeTnyeckoro skiaaaa /IHK-mapkepa B
MHTMEHTAIIO U €r0 MeKIONYJISINHOHHOI H3MEeHYHBOCTHIO. B-TpeThux, 00Hapy:KeHO reHeTHYECKOE CBOeoOpa3ue
nonysimmii KaBkaza n Ypasna, y KOTOPBIX 4acTOTHI FreHeTHY€CKHX MAPKePOB MUIrMEeHTAIIH HeCBOUMbI HU K
“zamagHomy”’, HU K “BocTouHomy” Tunmy. KapThbl 4yBCTBUTEJbHOCTH NP e JUKIIUM NUTMEHTAMU BbISABIJIM TaK:Ke
cBO€oOpa3ne pycCKUX NOMyJISIHI.

CreneHp MUTMEHTAIMH, ONpeIesIAIomas IBET I71a3 M BOJIOC YeJIOBEKA, HAXOIUTCS MO KOHTPOJIEM MHOTUX reHOB. OCHOBHbBIE allen
XOPOIIO U3BECTHBI, HO BCE BpeMsl 100aBJIAIOTCSI HOBbIE, TAKKE BHOCSIIME BKJIa] B 9TH (peHOTHNIMYecKre Npr3Haku. OHU MOSIBIISIOTCS
3a CYET HaKOIUIEeH!s OOJIBIINX BEIOOPOK, a TAKXKe 3a CUET M3YUeHHUs] pa3HOOOpa3ysl YeI0BEUECTBa M0 TeHeTHKe MUrMeHTanun. Taxk,
TMOKa3aHO, YTO HAOOPbI AJUIeJel, aCCOLMUPOBAHHBIX C IIBETOM IJ1a3, B ronyssiuusx EBporsl, FOxHO#M 1 BocTouHoit A3uu moryt
pasnuyatbes. C LIBETOM KOXKHU [eJ10 0OCTOUT ellie CJIOKHEee — pa3HooOpa3ue BOBJIEUEHHBIX B HETO ajljlesiell BeIUKO Jaxe B Adpuke
10’)xHee Caxapsl.

Nudopmanms o reHeTHUeCKUX BapraHTax, aCCOIMUPOBAHHBIX C MMTMEHTAIMEH, 1aeT BO3MOKHOCTD MPECKa3bIBATh BHELIHOCTh
yenoBeka 1o ero JJHK — ona kpaiine BaxHa qyisg JHK-uneHTrduKammu, npexiae Bcero, IUis Heneil KpuMIUHATUCTUKU. C 3TOH Lesbio
Obin co3nansl Tpu nanenu [JJHK-mapkepos: IrisPlex (s nBeta rina3), Hlris-Plex (a5 uera ria3 u Bonoc) u HlrisPlex-S (s npera
a3, Bosioc u Koxu). Ho ectb npobGiieMa — 3Tu naHesm ObUti pa3paboTaHbl MPEUMYIIECTBEHHO Ha 00pa3liax U3 roJUIaHICKON
MOMYJISIUI, U HEM3BECTHO, HACKOJIbKO OHU WH(OPMATUBHBI JUIs HACEJICHHsI APYTUX pernoHoB mupa. s HaceneHust Poccuu sta
npo0JieMa 0COOEHHO aKTyallbHa, TaK KaK reHO(OH/IbI Pa3HbIX KOPEHHBIX HAPOAOB POCCHU reHeTHUYeCKH 3HAYUTEIbHO OTIIMYAIOTCS HE
TOJIBKO OT HaceseHus 3amagHoi EBporisl, HO U qpyr OT Apyra. J{71s MOBBIIIeHUs TOYHOCTH OIpeAeIeHIUS T MEHTAIUHY 110 TeHOTHUITY
HeoOX0oMMO ucciieioBath cBs3b [JJHK-MapkepoB v MpU3HAKOB BHEITHOCTHU B Pa3HBIX MOMYJIANUSIX HaceJIeHus1 Poccuy u conpeieTbHbIX
CTpaH.

KosnektuBoMm abopatopun reHoMHOM reorpadru MHcTHTyTa 00MIel reHetuku PAH u naboparopuu MOMyJsIIUMOHHON TeHETUKA
JesoBeka MeauKo-reHETHUECKOTO HAyYHOTO 1IieHTpa 1o pykoBojacTBoM mpodeccopa PAH O.I1.bananosckoro u mpodeccopa
E.B.BanaHoBcko# Obl1a npoBeneHa npoeepka padorsl cuctembl HIrisPlex Ha momynsinusix Poccuu v cienian BHIBOJ, YTO TOYHOCTD ee
YJOBJIETBOPHUTEIIbHA, XOTSI M HECKOJIBKO CHIKEHa (IO TIPU3HAaKaM IBeTa I71a3 U Bosioc oHa cocTapisieT 0,9 nia 3ananHoi Esponst u 0,8
st Poccun). OcoOeHHOe pacxoxaeHre HaOMoAaeTcst IUisl OLEHKH 1iBeTa ria3 B nomyJsanusax Cudupu. CrieluaiucThl IpOBeIu
MOJIHO9K30MHOE CEKBEHHPOBaHME (BKJIIOYAIOIEe HHTPOHBI TEHOB) [l TPEXCOT 00Pa3IOB MPEACTABUTENeH pa3HbIX Homysiui Poccun
Y COTIpeNIeNTbHBIX CTPaH, TSI KOTOPBIX OHHU TaKXe OIpeae i (peHOTHIs murMeHTarmu. [1o ero pesynbratam chopMUpOBAJIH TAHEb
n3 31 JJHK-mapkepoB, n3 KoTophix 18 paHee He CBA3BIBAIM C TPU3HAKAMH [TUT'MEHTALMH, OHN OKa3aIiCch 3(p(peKTUBHBIMA MIMEHHO IS
HaceseHus Poccun.

B pabote Toro e KOJUIeKTUBa, pe3y/IbTaThl KOTOPOW OIyOIMKOBaHBI B XKypHalle «['eHeTrKa», Oblia MocTaBieHa 3aa4a U3yInuTh
pacnpoctpanenue 3tux JJHK-mMapkepos, BoleqImx B pOCCUICKYIO ITaHeb, B nonynsauusax CesepHoil EBpasuu u co3nath
KapTorpaguueckuii aTiac reHeTUYeCKOro KOHTPOJIs MUTMEHTALMU B KOPEHHOM HacesleH!H Poccry 1 colpeieIbHBIX CTpaH.

ATJIac reHeTHYeCKOro KOHTPOJIsl MMTMEHTaIMu rnoctpoeH Ha ocHoBe [JHK-nipoduieit 1152 00pa3iioB U3 MHOKECTBA MOIMYJISILIHA,
OXBaTBIBAIOIX OCHOBHOE FeHETHYECKOe pa3HO0O0pa3ne KOPEeHHOro HaceneHus Poccun u conpeenbHbIX CTpaH. DTH 00pasLpl
nostydeHs! u3 buobanka CesepHoit EBpasuu, oHM ObUTH COOpaHBI IO CTPOTUM KPUTEPHUAM, IIPUHSATHIM B MOIYJILIMOHHON TeHETHKe.

J1st 1ieneid JaHHOTO MCCIIEI0BAHMS ABTOPHI BBIICIHIIM 22 METAIIOIYJISLIN, OXBAaTHIBAIOIIIE OCHOBHOE TeHETHUECKOe pasHOOOpasme
Hacenenust CesepHoii EBpasun (Kamuarka, Amyp, Tynrycel, 0xHass Cubups, Anrae-Casael, Monromus, Yrpel, Kaxaxcras,
Tamxukucran, 3anagueii KaBkas, Bocrounsiii KaBkas, 3akaBkasbe, Pycckuit Cesep, Pycckue (nenTpanbhbie), 3apyoexHas EBpona,
3anangHsle puHHO-yrphl, BocTounsle cinassane, Mopaosus, Tiopku Ipuypanss, Mapuii 1, Ilepms, FOxnb Vpan). Y3 komteximii
6robaHKa OTOMPAITIICH 0OPA3IIbI, OTHOCSIIHECS K KaXJOH METAIOIYJISIMY, YTOOBI KaX1ast BHIOOpKa cocTaBmIa 0KoJio S0 06pasiios.
Jli1s1 oxBata HanOOJIbIIEro pa3HOOOpa3Ksl B METATIOMYJISIIMIO BKJIIOUaIM 00pasiibl He OJJHOM, a HECKOJIBKUX THUYECKUX WIIH
cyObaTHUUEeCKUX rpymil. [Ipeanoyrenne otaaBagock oOpasiam, JUisi KOTOPbIX B OMOOaHKE UMEHCh He TOJIBKO OMOJIOrMYecKre
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00pa3siibl, HO ¥ aHTpoIoJoryeckue ororpaduu s onpeaeeHus: GeHOTHIIA.

I'enotrmmpoBanue mpoBoaum Ha tatgopme iScan ([llumina). 13 31 JHK-mapkepa, ncrons3yeMoro B OTe4ecTBeHHO! maHenw, 15
MapKepoB HauboJiee BaHbI, a 16 UMEIOT MEHBILMI Bec IIPU pacueTe BEPOSTHOCTH TOTO WJIM MHOTO (peHoTHMa. 13 Mapkepos u3 31
MIPUCYTCTBYIOT B 3apyO€KHBIX KPUMHMHAJIMCTUUECKUX TaHess1xX. [1onoBrHA M3 3THX MapKepoB CBS3bIBAIACH B 3apyOEKHBIX MaHEJsIX
TOJIBKO C TEHETUYECKUM KOHTPOJIEM LIBETa KOXKH, OJHAKO MOKa3aH UX BKJIAJ B TEHETUUECKUI KOHTPOJIb LIBETA IJ1a3 U BOJIOC B
nonyJsisiiusix CesepHoii EBpasun. Ha ocHOBaHMYM MOJTyUeHHBIX T€HOTUIIOB ObIIM PaCCUMTaHbl YaCTOTH BCTPEUaEMOCTH KaXI0TO
Mapkepa B KaxJOi MeTanonyauuu. s Kakaoro ajulens aBTOpbl BBIYUCIWIN €r0 FeHeTUYeCKUi BKIaj B murMeHTauuio rias (CE),
Bosioc (CH) u peikunbl Bosioc (CR), a Takke cymmapHsiil BKJa (C) BO Bce TpU MPU3HAKA.

Bcio ocHOBHY10 paboTy 10 61MOMH(pOPMATHUECKOMY aHAIU3Y T€HETUUECKOTrO KOHTPOJIsl IPM3HAKOB MMTMEHTAlMK B HaceleHuu Poccun
BoinosHs 11.0. I'opun. [IporpammHoe obectiedeHne 1o reHoreorpauueckoMy aHaIu3y CO3IaHO B COTPYAHMYECTBE
¢ npocecccuonanbabM Kaprorpagom C.M. Komenem.

B arnac o 62 kapThl pacnpocTpareHus yactot 62 ameneit 31 THK-mapkepoB, HCob3yeMbIX [UTsI IPEAUKIAY [IBETA TJ1a3 U
Bosioc. Cempb [JHK-mapkepoB, 0 KOTOPBIX MOWIET PeUb HIKE, BHOCAT BHICOKHIA BKJIAJA B reHeTHYeCKHIl KOHTP 0JIb
NUrMeHTAHH.

W3 vux Hambombnmi BkiIag BHocAT nBa JJHK-mapkepa, 06a otHocsimuecst k reny HERC2, 06a BKIIIOYEHBI B KPUMHHAIACTUIECKYIO
nanesb HlrisPlex-S, o6a oTBeyaroT 3a CBeTIbIi IBET J1a3 U Bosioc (puc. 1,a, 6). Ilpu stom HERC2_rs1129038_T nevictByeT B TpH pasa
cuibHee, yeM HERC2_rs12913832_G. Bwmecrte ¢ TeM, KapThl UX paclipoCTpaHEHU sl MPAKTUYECKH HEOTJIMUMMBL. MUHIMasIbHbIE
gacToThl (1 £ g £ 6%) oxBaThIBalOT KOpeHHOe Hacesenue [danpHero Bocroka, Monronvu u FOxxHoi Cubupu. B Anrae-CasiHax, B
Kazaxcrane u TapxukucTane OHM HeCKOJIbKO Bbiie (13 < g < 17%). Emie Boitie yactoTsl “ocBetienus” Ha KaBkase, B 3akaBKasbe U B
crensix IOxuoro Ypana (27 < g £ 38%). C 4acToTo¥ Bhllle Cpe/iHel OHM OOHapyKeHbl Y 0OCKUX yrpoB (¢ = 46%) 1 CNaBsSHOSA3BIYHBIX
MakeponueB IOxHoit EBponsl (¢ = 49%). Ene Bellle ux 4acToTa y 4yBallieil, MapuineB U KOMU-TIepMsKoB (62 < g < 74%).
MakcuManbHble 3HAUSHHS OXBATHIBAIOT apean oT Mopaosuu (g = 78%) 10 3anagHbIX (PHHHOSZBIYHBIX MOITYJISINA Kapes U MKOPHI (g =
93%). Tommynsimm BceX BOCTOUYHBIX CIIABSTH 3aHMMAIOT IPOoMekyTo4qHoe rosioxkenue (79 < g < 85%) mexay 3anagHbIMA 1
npuypayibckumu puaHO-yrpamu. Tperuit [JJHK-mapkep atoro rena — HERC2_rs12916300_T — obnagaeT TOJIBKO BKJIAJIOM B
(popmupoBaHuEe CBETJIBIX 7143, HO HE B LIBET Bostoc. OIHAKO KapTa ero pacnpocTpaHeH!s HEOTJIMYMMA OT ABYX HPeblIyIIHX.
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Puc 1. Kaptst pacnipoctpanenust JHK-mapkepoB HERC2_rs1129038_T (a) u HERC2_rs12913832_G (6) B MeTamnomyssmumsix Poccun
W compe/ieIbHbIX CTpaH. Bricokue 3HaueHust 4acTOThl 0003HaYeHbl KPACHO-KOPUYHEBBIMU TOHAMU, HU3KHE — 3eJICHBIMH, LIKajIa
MIepexo/I0B MPHBEJIeHa B JIEreH e 0]l KapTO; U3y4YeHHBIE MOMYJISIMKA 0003HAUSHbl YePHBIMU KPYKKaMHU.

Yerseproiii JJHK-mapkep rera HERC2, HERC2_rs2238289_A (puc. 2a) BHOCUT HECKOJIBKO MEHBIIIAI BKJIaJ] B IUTMEHTAITNIO, XOTS OH
BxoauT B naHesb HIrusPlex, u oTBevaeT TOJBKO 3a OCBETJIEHHE BOJIOC. Pa3Max M3MEHUMBOCTH €r0 YacTOThI BABOE HIKe (56

<g £100%) u B 1TH pa3 MEHbIIIEe MEKIOMYJISAIMOHHOE pa3HooOpasue. Ero kapra okpaiieHa B KpaCHOBAThIE IIBETA BBICOKUX YaCTOT,
YKa3bIBAOIIKE HA IOBCEMECTHOE pacipocTpaHeHue. B 1ieiom coxpaHsieTcst 00U T BCeX MapKepOB, CBSI3aHHBIX CO CBETJION
MUTMEHTAlMeN, TPaJIueHT YBEeJIMYEeHUsI YacTOThl ¢ BocToka Ha 3anaj. JHK-mapkep SLC45A2_rs35407_G (puc. 2 b) oka3biBaet
BJIMSIHUE Ha BCE TPH MPU3HAKA MIUTMEHTAIMU: U Ha OCBETJICHUE BOJIOC, M Ha OCBETJICHHUE TJ1a3, U Jlaxe HeOOJIbIIIOe BIUSHIE Ha PhIKUHY
BoJioc. Ero kapra pacrnpocrpaneHust HOX0Xa Ha KapTel MapkepoB reHa HERC2, HO eCTb U OTJIMYMs B OCOOSHHOCTSIX Tepexojia OT
HU3KHUX 3HAYEHUH YaCTOThI K BBICOKUM.
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Puc. 2. Kaprsl pacipoctpanenus JJHK-mapkepoB HERC2_rs2238289_A (a) u SLC45A2_rs35407_G (6) B MetanonyJisinusix Poccun
U CONpEJIENIbHBIX CTPaH.

Crenyonye nBa MapKepa OTJIM4aTcst HU3Kon m3MeHunBocTbio. JHK-mapkep TP63_rs6804480_T (puc. 3,a) oka3biBaeT BAMSHUE 1
Ha OCBETJICHHE BOJIOC , M HA OcBeTJIeHHe ri1a3. Ero mexnonyssaimonHas n3MeHInBocTh GST HIke MouTyH B AECSTh pa3 MO CPABHEHHIO C
Mapkepamu reHa HERC2, 4To OTpa)XeHO B CIJIaXeHHOM reHeTHYecKoM peltbedpe. OOparaeT Ha ceOsi BHUMaHUE, YTO KOMU-TIEPMSIKH
BXOJAIT B KJIACTEP TOITYJISILIANA C BBICOKMMH YaCTOTaMH, IPEBOCXO/1SI 110 YaCTOTE U PYCCKUE NOMYJISAIMI, ¥ MOPJOBCKHE.

st JHK-mapkepa MCIR_rs1805007_T (puc. 3,6) XapakTepHbl KpaiiHe HU3KME YaCTOTHI M Masiast i3MeHYMBOCTb. [1pu aTOoM ero
TeHEeTHYECKHU BKJIaJl B OCBETJIEHHE BOJIOC BEJIMK, a BKJIA/ B PHIKUHY BOJIOC JIOCTUTraeT MaKCMMaJIbHOW BEJIMYMHBL. BUIMMO, IMEHHO
H03TOMY OH BKJIIo4eH B naHesnb HlrusPlex-S. I'eneTnueckuii penbed KapThl BbIpakeH oueHb c1abo. OTMeuaeTcs JUIlb HEKOTOpoe
THOBHIIIEHUE YacTOThl Mapkepa Ha Pycckom Cesepe, y kapes 1 Ha 3anagHoM KaBkase. A MaKCHUMyM 4acTOTHI ONSATh Y KOMU-NIEPMSKOB
— B IIECTb Pa3 BHIIIE CPeAHEN BEITMUHHBI.
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Puc. 3. Kaprst pacnpocrpanenust JJHK-mapkepoB TP63_rs6804480_T (a) u MC1R_rs1805007_T (6) B meTanomysiuusix Poccun u
COMpEAEbHBIX CTPaH.

ABTOpBI OTMeYaloT, YTo ceMb JJHK-MapkepoB ¢ HanGObIIMM BKJIAIOM B KOHTPOJIb IMTMEHTALIMU BOJIOC U IJ1a3 IPOSIBIIAIOT Pa3Hble
HATTePHBI IPOCTPAHCTBEHHON N3MEHUMBOCTH — OT PE3KO BBIPAXKEHHOI0 FEHETUUECKOT0 pelibedha ¢ IpKO 0003HAYECHHBIMU 3aMaJHBIM 1
BOCTOYHBIM “MOJIOCAaMH” 10 KpaiHe CIIakeHHOTo pebeda.

Iepeuncium Hexkotopsle JHK-Mapkepsl, BHOCSIIME YMep eHHbII BKJIAJ B MUTMEHTANHUIO IJ1a3 H BOJOC.

DEF8_rs8051733_G, sxonsamuii B manens HlrisPlex-S, okaspiBaeT BiMsiHHE TOJBKO Ha OCBeTIIeHue Booc. [Ipu cpenHeli BemnanHe
nuana3oHa 4actoT (9 <g <43%) ero MeXIONyJIALMOHHAS U3MEHUYMBOCTh OU€Hb Majla. MUHUMAaJTbHbIE YACTOTHI IPUXOASITCS HA HAPOIbI
Kamuatku (KOpsIKM ¥ YyK4YK) ¥ HA BOCTOUYHBIX CJIaBsiH (YKpauHIIEB U OEJIOPYCOB), MaKCUMaJlbHbIE — Ha TYHI'ycoB [lanbHero Bocroka,
Hapozas! I0xuoi Cubrpu, komu-niepMsikoB u Pycckuii Cesep.

EDAR_rs3827760_A oka3blBaeT Takoe ke BJMsIHIE Ha OCBETJICHHE BOJIOC U cJ1abblil BKJIaJ B peikuHy. Ho pazmax ero yacror (22
<g £99%) ¥ 0COOEHHO MEKIIOMYJIAMOHHAS U3MEHYUBOCTh OTPOMHBL. SIPKO BhIpakeH rpajueHT JyactoThl: Ha [lanmbHem Boctoke ero
yactoTta Maia (1 <q <12%), a yxe HauuHas ¢ [Ipuypaiiss 1 gajee Ha 3ama]] OH JOCTUraeT MaKCUMAaIbHBIN 4acToThl (90 <g <99%).
Oco0eHHOCTh ITOr0 MapKepa — MakcuMalibHble Yactothl Ha KaBkase (93 <g <99%) u B Tajxukucrane (¢ = 97%).
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SPATA33_rs71396951_C cxox ¢ MCIR_rs1805007_T — 006a OHM BHOCAT BKJIaJl KaK B OCBETJIEHHE BOJIOC, TAK U B PbIKHHY,
ommyaoTcs: Hu3kumu yactoramu (0 <g <13%) u Manoit U3MeHYMBOCThIO. KapThl X pacrpocTpaHeHust IOX0XKHU: OYeHb Cla0bIi
rpajivieHT yBeanueHust yactothl ¢ JJanpHero BocToka Ha 3amaji, HO caMble BBICOKHE YaCTOThI BHOBb IIPUXOJATCS HA KOMU-TIEPMSIKOB.

SLC45A2_rs28777_A obnagaer TeM ke marrepHoM, urto u apyroit JJHK-mapkep atoro rena (puc. 2,a), IpH CTOJIb K€ BBICOKOHN
n3MeHunBocTd (12 <g <100%). XoT4 ero BkJaJ B MUTMEHTALIUIO HUKE, OH OKa3bIBAaeT BJIMSHNE HA BCE TPU AHAIU3UPYEMBIX
IPU3HAKA: U Ha OCBETJIEHUE BOJIOC, U HAa OCBETJIEHUE IJ1a3, U Ha PbDKUHY Bojioc. KapTel pacnipocTpaHeHus o0oux ajulesieil oueHb
CXOJKM: T€ )K€ 3aKOHOMEPHOCTH IPH HEOOJIbIIOM Pa3INIUy YacToT.

RALY_rs6059655_A oka3biBaeT BIMSHUE Ha OCBETJIEHUE BOJIOC U OTJIMYAETCS MUHUMAJIbHOW M3MEHYMBOCTBIO. [Ipy 3TOM y Hero Bce
e eCTh I'PalUeHT BO3pacTaHus 4acToThl OT JlanpHero Boctoka k eBponericko yactu Poccun. MakcuManbHble 9aCTOTHI IPUXOAATCS
KaK Ha BOCTOYHBIX CJIaBsiH (PYCCKUX, YKPaUHIIEB, OSJIOPYCOB), TaK U Ha TaIKUKUCTaH.

LOC100996492_rs12915889_T BausieT TONbKO Ha OCBeTJIeHUe BoJioc. Ero yactorsl KoneOmoTcest okoo 0.6, MeKMOMy IsIIIHOHHAS
W3MEHYMBOCTh OYeHb Maja. YacToTa MoBHIIIaeTCs Kak Ha 3amane CeBepHoit EBpasuu, Tak 1 Ha BocToke (y TyHIycoB JlanbHero
Bocroka), n Ha 1ore (MOHTOJIBI).

RUNX2_rs2820339_G mox0X Ha TIpeAbIIYIIIA MapKep: OH TaKKe CBS3aH TOJBKO C OCBETJIEHHEM BOJIOC , YACTOTHI KOJIEOIIOTCS] OKOJIO
0.7, MexXnoMyJIsSIMOHHAs U3MEHYUBOCTD CTOJIb ke Masia. Ho ero mpocrpaHcTBeHHOE pacipeesieHne pe3Ko OTJIMYaeTcsl OT BCeX
octanbHbiXx JJHK-MapkepoB murMeHTaum: MakCUMaibHbIE YACTOThI COCPEIOTOUEHBI Ha BOcTOKe (74 <g <86%) u Ha 1ore (MOHTOJIBI,
anraiupl; 74 <q <82%) CepepHoit EBpasun. B To Bpemst kak B EBporie Hanbosblme 3HaueHUs1 0OHAPYKUBAIOTCS JIUIIb Y MaKe/IOHIIEB
1 KOMU-TIEpMAKOB (72 <g <73%). Takoe xe HeCTaHAApTHOE pacrpejiesieHle — C MAaKCMMYMOM Ha BOCTOKE 1 MUHUMYMOM Ha 3araje
JEMOHCTpUpYET KapTa eiiie ogHoro mapkepa — CA2_rs2871886_C . OH MeeT HeOOJIbIION MOJIOKUTEbHBIA BKJIAJ B OCBETJIEHUE
BOJIOC U ca0blid BKJIAJl B TEMHbIE OTTEHKHU 11BETa IJ1a3. B To ke BpeMs pe3ysibTaThl MOKa3bIBaIoT, uto 311 ABa JJHK-Mapkepa yiyuiiaior
MPEAUKIIMIO CBETIIBIX BOJIOC HA 3arajie, P STOM MPAKTUIECKHU He BIIMSS Ha MPEAUKIMIO IIBETA BOJIOC HA BOCTOKE apeana.

GLBI _rs72856153_T otnmvaercs ot 6onpimHceTBa Apyrux JHK-mMapkepoB anbTepHaTHBHBIM F€HETHYECKUM KOHTPOJIEM
MUTMEHTALMK BOJIOC U TJ1a3: OCBETJIEHHE [IBETa IJ1a3, HO MIOTEMHEHHe I1BeTa Bojioc. [Ipu 3TOM y HEero Xxoporo BeIpakeHbl 1
MEKITOITYJISIIMOHHAS! U3MEHYMBOCTD, U TEHETUUECKUH pesibeh: MUHMMAJIbHbIE YacTOTHl Ha BOCTOKE U 1ore (46 <g <66%),
MaKCHMaJIbHbIE Y BOCTOUHBIX CJIaBsiH, B MopaoBuu 1 y 3anaHbeix (pUHHO-YrpoB (90 <g <93%), nmpuyem 06J1acTh BHICOKHX YaCTOT
3axBaTbiBaeT KaBkas (81 <g <88%).

N3 JHK-MapkepoB ¢ He60JbIINM reHeTHYe CKHM KOHTPO0JIEM I[BETA IJIa3 U BOJOC OTHH JIEMOHCTPUPYIOT OTPOMHBIN THaNa30H
qacToT, Haripumep SLC24A5_rs1426654_A, nias Ipyrux reHeTHYecKui pesibed KapThl ropas3no 0oJiee CriiakeHHbIA —
SLC24A4_rs12588868_T, HERC2_rs7494942_G. [Ins nekoropbix [JHK-MapkepoB ormMevaioTcss 0COOEHHOCTH, HAITpUMEp ISt
TYR_rs1042602_A makcuMasbHBIE YaCTOTHI MPOSBISAIOTCS ToIbKO Ha KaBkaze (43 <q <48%). s

C190rf45_rs685034_C MakcUMaJIbHBIN BCIUIECK YACTOTHI (¢ = 77%) HEOKUAAHHO MIPUXOAUTCS Ha HEHTpaIbHyI0 9acTh CeBepHOM
EBpasuu — Ha 06ckux yrpos. Ha kapre CACNA2D3_rsl11283625_A obnacTh MaKCUMAJIbHBIX 4aCTOT CBOEOOPA3HO OXBATHIBACT
3anaHou nyrou momyssiuu ot Pycckoro CeBepa 10 Bocrounoro Kaekasa, ocrasisist [ToBomkse u I[Tpuypaiibe B oGnactu 6osee
HU3KUX 4acToT. A s rs34191540_T 30Ha BBICOKMX 4acTOT, gocturaiomas Makcumyma (g = 100%) B [lpuypanbe 1 Ha BocrouHom
Kagkasze, 3axoaut 3a Ypai, BKIouasi B cedst He TOJIbKO OOCKHUX yrpoB (g = 68%), HO HEOKUIAHHO MOSIBIIAASACH Aaxe Ha Kamuatke (g =
69%).

B aHanm3 4yBCTBHTEJbHOCTH NP € TUKIIMH IBETA IJ1a3 H BOJOC, KOHEYHO XK€, MOKHO ObLIIO BKJIIOUUTh TOJIBKO TeX UHAWBUIOB, IS
KOTOPBIX UMEJIUCh HE TOJIbKO I'€HOTHUIIBI, HO M KaUeCTBEHHbIE IBETHBIE aHTponosiornyeckre dororpacduu. [lostomy B BHOOPKY He
BOIILIM IIECTh METANIOMYJISIMI, a YaCTh METATIONYJISIUI ¢ MaJION BHIOOPKOW (PeHOTUITMPOBAHHBIX 00pa3IoB OObEIMHUIN B TPH
pernoHajbHble rpynibl. CyMMapHbIi 00beM BHIOOPKH MOJy4YeHHBIX 11 pernoHaibHbIX MOMYJIsIIUi coctaBui 425 00pasioB.
[TurmMeHTanMIO ONpPEAENSIA IO CTAaHAAPTHBIM aHTPOIOJIOTMYECKHUM IIKasaM (LIBET IJ1a3 110 MKajle byHaka, 1[BeT BOJIOC IO IIKase
durmepa), a 3aTeM CBOAWIM K TPeM AUXOTOMUYECKUM MPU3HAKAM: IIBET IJ1a3 (TEMHBIN, CBETJIBIN), IIBET BOJIOC (TEMHBIH, CBETIIBIN),
ppDKMHA Bosloc (Haimnaue, otcyTcerBre). CpaBHUBAs (PEHOTHII, PEICKa3aHHBIN 110 TeHOTHITY, U (DeHOTHII, OTIPEAEICHHBIN 110
(pororpacdusm, aBTOPHI pacCUNTAIN YyBCTBUTEIBHOCTh MPEIUKINK A1 11 perMoHaNBHBIX MOITYJISIIIANA 1 IOCTPOWIJIN KapTh ee
PErnoHaJIbHON N3MEHYNBOCTH.

Tak, 4yBCTBUTEIBLHOCTb IPEAUKLIUY [TPU3HAKA “TEMHBII LBET I71a3” (pUc. 4,a) OUYEHb BBICOKA, COCTABIIAA B cpeaHeM 96% (1o
KapTorpagupoBaHHBIM 3HaUeHUAM — 98%). MUHUMaIbHBIE 3HaYeHUS IPUXOAATCS Ha MOMYJIALMU pycckux U Mopaosuu (p = 76%).
Hemuorum Beltie nokazatess y Tiopok [Ipuypanss (p = 89%) u mapuiiues (p = 93%). B ocTainbHBIX PernOHaIbHBIX MOMYJIALMAX
YYBCTBUTEJBHOCTh MaKCUMaJIbHO BbIcOKa: 98 < p < 100%.

UyBCTBUTENBHOCTD MPEIUKIMY IPU3HAKA “TeMHBIN BT Bosioc” (puc. 4,6) HEHAMHOTO HIKE: B CPEAHEM M0 momyasamusaM 88% (1o
KapTorpadupoBaHHBIM 3HaUeHUSM — 92%). MUHHUMaIbHbIE 3HAUeHHs] BHOBb TPUXO/ATCS Ha NOIMYJISLMU PyCCKUX U MopaoBuH (p =
69%), a Taxxke Ha KOMH-TIepMSIKOB (p = 70%). Heckompko cHmkeH (82 < p < 89%) mokazaTesb BHOBb Y TIOpOoK [Ipuypanbs u 'y
MapHiLEB, HO TaKKe Yy 3alafHbIX (PMHHO-YTpoB M HA 3anagHoM KaBkase. B ocTabHBIX MeTanony suusax 4yBCTBUTEIBHOCTD BBICOKA:



93 < p < 100%.

UyBCTBUTENLHOCTD MPEJUKLINN “OTCYTCTBHE PBIKMHBI BOJIOC” MMEET OYeHb CXOAHBIN MATTEPH: B CpeIHeM 1o nomyssanusaM 84% (1o
KapTrorpagupoBaHHbIM 3Ha4eHUSM — 87%). MUHUMabHbIE 3HAYEHH S TPUXOASTCSI BHOBb HA KOMH-TIEPMSAKOB (p = 60%) 1 Ha
TOMYJISIMY pyccKux 1 Mopnosuu (p = 67%). Heckomnbko cHMxeHHbIN nokasatesb (71 < p < 85%) BHOBb OTMeUaeTcsl y TIOPOK
[Mpuypainss, Mapuit 91 1 Ha Bcem KaBkase. B octayibHBIX METANOMyJIANUSX YyBCTBUTENBHOCTD BbIcoKa: 90 < p < 100%.
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uc. 4. THI PETMOHAILHON YyBCTBUTEILHOCTH IIPEIUKIIMN TIPU3HAKOB “TEMHBIN 1IBET IJI ¥ “TEMHBIA LIBET BOJI Jin:
Puc. 4. Ka| E€rMOHAIHLHO C €JIbHOC € 3HAKOB “T€ er r1a3” (a) u “te er Bosioc” (O 11
PeruoHasbHBIX NOMYJISAIKEA. BbicOKME 3HAUeHMsT YaCTOThl 0003HAYEHBI KPACHO-KOPUYHEBHIMU TOHAMM, IIIKAJIA [IEPEXO/IOB MPHBE/ICHA B
JIereH/Ie MO/ KapTOil; M3yUYeHHbIE MOMYJISIIUA 0003HAYEHbI YEPHBIMU KPYKKAMH.

Bcs coBOKYITHOCTB KapT aTjiaca IposIBiIseT HEKOTOpbIe 0011e 3aKOHOMepHOCTH. OCHOBHAS 3aKOHOMEPHOCTb — 3TO U3MEHEHHE YacTOT
B HAllpaBJICHUH “BOCTOK—3amnaja’. SapoM “BOCTOYHOrO Mooca” MpaKTHYECKH BCer/ia BhICTyNaloT nomysanuu Jansaero Bocroka, k
KOTOPBIM OOBIYHO NPUCOEANHSIOTCS oMy saimy LleHTpanbHOi A3um, HO B Gosiee ocnadlieHHOM BapuaHTe. S1IpoM “3amafHoro
noJoca”, Kak MpaBuiio, BHICTYIAIOT IOMYJISIIIKM BCEX BOCTOYHBIX CJIaBsiH (PYyCCKHX, YKPAaHHIEB, OEJI0PYCOB), 3aMaHbIX (PMHHO-YTPOB U
MopaBbl. Kak nipaBuiio, K 3amagy BO3pacTaioT YaCTOTHI ajljiesisl, OIPeessIoIero CBETIIyI0 MMIMEHTALMIO 7143 W/WJIK BOJIOC, HO
BBISIBJICHBI U JIBA CJTy4asi, KOT/Jla 4acToTa “CBETJIOro” ajuiesist BO3pacTraja K BOCTOKY.


http://xn--c1acc6aafa1c.xn--p1ai/wp-content/uploads/410.jpg

Kaprorpacuueckuii aHanu3 BeisIBIIsSIET 0coOoe nosioxeHue Hacenenus: KaBkasa: o ognum JJHK-mapkepam KaBka3 Bxoqur B
“3amaIHBIA TOTI0C”, TIO IPYTHM — PE3KO OTAENISAeTCs OT Hero. PaHee yxke BBICKa3bIBAJIOCH IIPEATIOIOKEHNE, UTO ist HaceneHns KaBkaza
MOTYT ObITh XapaKTePHBI 0COOEHHOCTH HAOOpa aJlieNiel, KOHTPOIUPYIOIIUX MUTMEHTAIIMIO BOJIOC U TJia3.

CBoeoOpasHoe MOJIOKEHUE Ha psifie KapT 3aHUMAIOT TaKKe B (DMHHO-YTOPCKUE MOMYJISIIUM — OOCKUE YIPbl M KOMH-TIEpMSKH. B
LEJIOM YIpbl (XaHTBl U MAaHCH) 3aHMMAIOT IPOMEKYTOUHYIO 30Hy MexXAy AByMs noymocamu. Ho Ha OfIHUX KapTax OHM IPUCOEIUHSIOTCA
K “3aragHoMy TOJIIOCY”, Ha APYTHX — K “BOCTOYHOMY”, Ha TPETbUX — (DOPMUPYIOT COOCTBEHHOE SIIPO SKCTPEMAIbHBIX YacToT. OOCKue
yIpbl — €IIHCTBEHHbIE B MOMYJISMOHHOM MacCHBe MPEACTaBUTENIN KOPEHHOro HacesieHus 3anaaHoi Cubupu, BO3MOKHO, 3TOT PErHOH
00J1aaeT 0OCOOEHHOCTSIMU F€HETUYECKOTO KOHTPOJIs urMeHTanuu. CBoeoOpasue reHooH1a KOMU-TIEPMAKOB 0Ka3al10Ch
HEOXHIaHHBIM. Ha MHOTMX KapTax OHM 3aHUMAIOT 0CO00E MOJIOKEHHE He TOJIBbKO CPeJ CBOMX IeorpauiyecKix U JMHTBUCTUYECKHX
cocefieil, HO U cpely Bcero Maccupa nomysnsinuil CesepHoit EBpasun.

HakoHer, HeO)XMAAHHBIM OKa3aJI0Ch TO, YTO MEK/Y YPOBHEM M3MEHUMBOCTHY aJUIENIs ¥ €r0 BKJIAJOM B IIMTMEHTALMIO OTCYTCTBYET
BUIMMAs cBs13b. Cpei MapKepoB, BHOCAIINX OCHOBHOH BKJIa B (hopMUpoBaHHe (heHOTHIIA, IPUCYTCTBYIOT KaK e, YaCTOThI
KOTOPBIX PE3KO pa3INyaloTCcsl MEXAy MOIYJISNUAMHE, TaK U T€, YaCTOTH KOTOPBIX paclpenesieHbl cpeau HapopoHaceneHus: CeBepHOI

EBpasuu moutn paBHOMEPHO.
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