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Mugph  wpnhwlwimpmoiop: Twpgloipput gundnipiub - wibyhup funonp
tnpudniompmblbitpp,  hugyybu  Gphpugnpenipmiin U whwebweuwhmeniap,
dhowybu tyuuinty o Ppubwlwb pupdpujuinuind phulsnipiut bowbwljuh
waht b nwpwdsdwup: Mundwwl nuunufbwuhpnipinibittipn JYuwnud &b, np l[.i&.ul.
HI-I hwqupudjwlubpnol wjuinbn nbnp bb mbkgh) funpnp dnpnippuqpuijut
tinthnfumppnitubp: Uppbt dpe.w. woweht hwqupudjuyh wyqphl, Ppubwfub
pupdpujuinuih  phwlnipniup,  npp hhdbwwbnd pugugus o
tpypwgnpsdutphg b GYynp whwubwwywhutphg, wsph tp pujunud Epuhjulub
fudptiph puquuquiinipjudp: ZEinwmqu nupkph pipwgpnid wwpptp wppuwipltph
b dhgpughwtbph wpyniipnid Ppuith tnwpwsp &b tippuhwbgl] puquuphy bnp
ginupudptp® pipkny hplg htwnn unp (igmibbp U dowlnyplbp: Ujgnihwigkpd,
Yhunpniwut  Pputh  ghnupnlphiptt mbtb hpdbwuwbned wphuful dwgnid,
Uhtsntn wyp genupudptpp, htsybu' niqbunwbh wpupbbpp, nswth ppougphpp,
bupup pwolwyutpp, Unpphpwith pwhubwhibpp b whpwplipp bt poippdbbitpt
wluhwyn  wqpbgnipnit b Ypkp wwppkp  Gygop  dnnoynipgitphg,  npobp
wyundwlul mwuppbp dudwtuwuypowitpnid wugh) b bputh wwpwdpny:

NMnwnyjughwibph  gkubnplulwt  juenigqwdph Ypu  pupp  wundwlub
hpunwpdnipjniuutph b dhgpughwibph wqptgnipmniip  (hupdp hwajwlugne
hwduwp pwn uplnp £ Y-pponunundwiht b dhunpnugphnidughtt Foe (o)
dwplbpubpny qhubnhjulwt ntundbwuhpnipynibp, npp juybnpbil jhpunynud &
Eynpnighnt htnnwgnunnipinibitpnod:

Swppbp dwdwbwlutpnd  hpwbwlwt gbundntnp bnkp b Ukpdwplbjui b
Eypuupwlut  Y-ppnunundughtt puquuqutnipyut jupbnop wnpnup: Fpu htn
dblntn, puquuphy vhgpughnt gnpdpupwugitnh dwdwbwl wb hwingbhu E YL
nputiu  qhught hnupkph nhghwhbn: Ppubwlwd  hwjpugdwihtt gkingaunh
ruquuquitnipnitp byupugpjus b nwppbp hbnwgnunnipniiiipnud, npuntn npng
hpwtwlwt wnympughwbp pungphyl) b dbpdwpbbjut b hwpujuehuiub
fudpipnud: - Ppuitwwt wnynijjughnt  wwpuubpnippitp wuydwiwdnpfus £
wjuwphuh  Gupbnp  woliuphwgpuijuwt  junspipnunttph - weuwnippudp,  hlsybu
Quqpnuph U Epppniuh jhntwpnpwibpp U Fwpnb Ylhp ne Fwonbk Loe
whwyuntbpp: Uju wpghjuupunbbptbpp, npnip dqynud Gl hnrahuwpbdninphg
uptst  hwpwqupbbp, puin  Eplogpht,  wwhdwbwhwil &b hwpulhg
nwpuwduwppowtiiiphg ghtughtt hnupbpp U wbpupbwy dognymppbbph wqun
wntnuowndhpp (Yunusbayev B, et al., 2011; Nasidze I, et al., 2008; Grugni V, et al., 2012):

Ppwbwluwt  dnnnynipnutiph  dugpufub  qhbndnunh  hwnwgnnnienibikpp
qhutnhjuut juy i puguwhwynt) hppubwful yowynyyughwbtph b 2Zigquiut no
Upwpwlwt phipwlnghutph wynuynijjughwtkph dhel, husp, hwijwlwpwp, htwgnyh
b wylith Ykpgkpu intinh niukgus qhiught hnuptiph wpynibp B fugh w, npnpwyh
UnFUE hwynpudpkph tnnwpwdpuhtt puppimudp qyuynud &, op hpwbwub pio




funpnp whwwwinbitipp b Qugpnujwl (Eobwpnpwt huugbu bu GYk) npybu ghbwghl
wpgljuwywintitputp (Quintana-Murci L, et al., 2004; Terreros M, et al., 2011):
Zuypwgdughtt Y ppndnundh - b dwgpugdughtt dnFoe-h dwpllipttpng
puguwhwpnqus  pupdp  puquuqubnipjut Uhnnudp nuwpwowopoutinf
wlpuyjup]ty £ twb wntnnunduyht dwplpughtt hwdwlupgny (Underhill PA, et al.,
2010):
Zmuupuwplilingwt - Ppuwlnid,  npp wbnuiupuws  § Qugpnuh U Bpppniup
lintupnpwitph tpynt Yandbipnud, phwlgnid kb wwpplp pinippwhinu udplip, wyg
pynud’  wqliphtp:  Suy  wnwnipughugh ghibnhiuut unniglusph
niunwlbwuhpyliy £ t¢h pwlh wiwpwdpuyht pdptipnid Y-ppotnundughtt U dndue:
dwpltipitph hhtwt Jpue Uy hinwgnuinnipinibbpt nogpnyud b gk qupqbng
bjnruhuwplitinyutt Ppwlth - dudwbwlwlhg  wownigughwh  dSwqduwb
ghtinhjujwt wnwbdtuhwinlnipnibbbpp:

Lyunwlp b fbghpbpp: Upliunwitph bwwwwli L hwighuwgt) Ghupagpty
hjmupuwpldingut Ppubinid phwljynng dnnninippiiph gkubnhyaut junngluspn

U puquuqutnipmiup ¥ oppodnundh U dhnnpnigphoidughtt BUE-h dwplbpubph
bptwt Jpu: Lywinwlh  ppujwbugiwt hwdwp wowe b puoyly htnbyug
futinhpubpn.

e Npnply, pk  nppwund &t Ppwlh  hynwehuwpldngwb wnuniughugh
qiuiinpjujut puquuquiinipnibl wpiwphwgpnpkl phpinwynpywd:

e [Munuluuuhply hpwtwuw wqtiphutiph qitinmhjufui
thnfuhwpwppnipniiipp wwpwdwepewlinud — phwlyny  hwpulhg  wy
ynunijughwibph htn: Ftwhwink], wpynp wyn hnjuhwpwpbpnipniaitpp
hwdwhntty Bu wuinfwuwt wpdwbwgpnipynibibph htn:

e MNMuwpqupwbb], wpynp wnwpphp &0 wju woynipughuh  hupugdwh b
dwjpugdwght wyurindnipmibtbipp:

e Pugwhwynb), wpynp nwnwltweppyws  udpbph glbuplulut G
wpluwphwgpuijut  ghnuijgnipmitiiph - Jdho wofu L hwjwunh
thnfuljuyulgyusnipnil:

Ghunwfuwl bnpnypp: Lepjuw wpiuinwipnid wnwehtt whquid ntunidwuhpdby b
hpwtwjwl ghttnhjujut puqluquinipyut wpwbdiwhwnnpmniatbpp phului
fungpunmintibiph,  dwutwynpuwbu’  Qugpnup  (nbwenpugh dkpdwfugpnid”
qniqujut Juypliphg hujupugpjus tdnipbliph Y-ppndnundwghtt hbnwgnunnipjat
hhdwt Jpw, puyybu twl hwdbdwngt) B wwppip wpiwphwugpujub jadpbp
dogphwin  ghubinpluljut  wuwnuwbbpiput b Gputg el qiuwghtt hnupp
htiinwgnintint tyyunwny:

Pputwiwt  wnuynigughugh  ghibnwhulwt  Juoniguopp,  husybu  twb
Epuywtiupuyh  wowbhdbwhwnlnipmibubp oo wnynigughnt wbnuowpdbpp
nuunwfbwuhpbne tyunwny hpuljwbugt) t hpubghbph (bpubth twhwiqubph
dbdwlwuimput & hpdtwlub  Epuhfulwl  Judpiph  Wkpluywugnighsutp)
Jwjtwswjuy hudwwyupthul; duypugsuyhlt ntunidtwuhpnipnib:

Unwohti  wuqud, {hpwnkiny Y-ppounundwihtt b dwnFu@-h  dwpybputpp
hwdwlgywd wynunijjughnt ghitnhjulut dninkgnid, gnyg b npgt) wyb hhdbwlub
Ukuwthqulitpp, npnlip uwinwupiwiunnnt ki ppmbwlwt wgbph dnnnypnh sSwgdw
b wnwpwddwb hwdwp, wnngyl) b dowlnipughtt (wyn pydnud’  (kquiwl) b
qhutinhljujut wnwpphpnipmiutph dhel hwpwlgnipniip wwppbp hpwtwlub
wnunijjughwttph dnin® vwhdwbint uyt hhdttww gnponutpp, apnup dbwdnpb
LU dudwtwluljhg hpwightbiph wnwnijjughnt ghutunhjujut jurnigyuspp:
Upnynitpubiph ghnwljut b gopduwljubt tywbwlmpnibp: Pputwlub wqkphttph
hhdtwlwt  Y-ppnUnundwihtt  wnhdwgdtpp  wuwnjwind o snpu gluwynp
hwpwjupbdinyut hwynpadpbphl, npnbp wnbsynid & Ukpdwynp Uplbjpnud
tpypugnpdnipyutt qupqugdwt  htwn:  Qwunidbwuhpdwd ponp hpubwub
wnunijjughwitph dwjpuqdwihtt hhdtwut ghubnhjuijut pununphst niup
wpluinwbypuuhwlul Swgnud:

Zmuuhuwpldingwl Pputth wownijughwibpp  pimpugpynud &u - hwjpuiub
wnnhuwgdtph ghubnhjulwt pwpdp puquuquunipyudp, dhtggtn  dugpulut
ghttinhjulwt jurnigudpp gniguplipt] £ wpnwhwjnywd hulwubpnipinil, husp
hujunpynud £ nuunidbwuhpjwd  wonwynigughwitph  Epuniquijut  pupdp
puqUuqunipyutt htnn: Uju wpmyniupp Jiuynud £ nop wowppip  hpubwfub
wnuwnijjughwttph dnn dujpwljut nnhdwugdtpp gluuynpuwtu nbnupthly o, b
dudwtwluljhg hpwbwfuh wnuwnijughuubph Uholt Upulnipuyhtt
wnwpphpmpniutpp hhdttwwind tbpdndylp &b wnudwpn  dhgpunbbph
Uhongny wyyunnuwljuh ny Jun whgjuih hpunwpdnipjniuubph phpwgpnud:

Cunhwinip  wndudp, wopwinwipnid  pugwhwjnygl] G wyt  hhdtwub
qhutinhjuljmt gnpontbikpp, npnup Juwquunpl] Gb dwdwbwlulhg hpwhwlut
wigbinhtubph’ npwbu wbqupthy pbwlsnipjut, huwjpugsuphtt b dwypugdught
gitbinhjuljwt junnigwdpubipp:

Luhuyuonwyuimpnil: Unbbwjnunipjub imptpp bbpiuyugtp b Uwpnone
qiubinhjugyh  Epnywiwb  ghwnwdnnnynmd,  Umipbpbpg, Qhpdwihw, 2012p.,
Qtutinplugh  21-pg  dhpwqguyhtt Ynbugptunwd, Uhtquunip, 2013p., 22 QUU
Uniinyuyhtt jEbuwpwimipyut htunhwininh  ghinwlwt fjunphpnh Ghuntpod,
Gnliwt, 2011, 2012 1 2013pp.:

Ghunwljut  hpwwnwpwyndubp:  Unblwpnunpyut hpdbwob wpgniepbtipt
wpnugnyud o 5 ghnwiwl hpunwpunidutponud’ nwwyuwgpjus dhowqquigh
ghnuwlwh upphpwlwibbpnud:

Unbiwpnumpub jurmigudpp: Unbhwununipinip qpus £ wiqitptu (kqynyg
119 Eoh {Jpw, tipwnnud £ 11 wyniuwy b 10 awup, juquyws £ htnbjw) pudhttphg’
Uhpwonipnil, gpujwl whuwpy, wophkp U dEponubp, wpymbpubp b gpubg
putiupnud, wlthnthnul, Eqpuijugnipiniuitp, hnnudubp b hwbpdus (154 wnpmnp):
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Uniph pimpwghpp: Upjwt tdnpbtipp hwgupyty bo hniehuapbdngut bputih tpkp
buthutiglitiph nwppkp punwptiphg b gniqujwl Juyptiphg, punhwinip pyny’ 320
pinippufunu wpwwl ubinh thpjuyugmghsitiphg (119 tunty Uplitjub Unppliowth,
149 timp Upghiphth U 52 Wdniy Upldngwi Unppipwih Gwhwlqlbphg), nplip
woljuqu Gptip ubpugh dwywppuyn] wpntbwlguul juy sk niiigh Ujniu
nnunputiph bt Ppubwpbul]  wy)  wowynjughwikpph  htn hudidwnuuu
htinwgninnipyuts tywwnwlyny' wlnpbbp Bo hwdupyb) twb Ppubh hwpuwjupltjjut
Ripdwth twhwgh Jkg punupliliphg (n=110) b Ppwth hwpwuyht Hwpu twhuwugh
snpu pwnuptbiphg pmippwjunu pupluyliiph hhtg wwppbp Jlutliiphg (n=126):
Luniputipp  hwjupyl] &b whwbni, b popnp dwubwlhgitpp unnpugplip  Lu
hpwqtijjws hudwduyinipynit: 2unfwpugpud 556 wpjut winioikphg plnpyt) Lu
511-p, npnlighg htitnwqur hinwqninnipynittkiph hwdwp whgwng by £ 1U60-
Zudtdunwwb ndjuybph hwjwpudniiibp: Thpntopuy wdnpltiphg un wgyud Y-
ppnununtuwghlt wfjuylibpp hwdtdwngt] 6o htnbjug hwpulhg Gphyputph pupy
wnwnijjughwubph (n=2314) njjujutph htwn' 12 hpwbwul wwppbp Epupjulut
fudpbp (n=841) (Grugni V, et al., 2012), Ubnuitunwtth punhwbmp ptnpuip (n=190)
(Lacau H, et al., 2012), Upnubnwh 4 nnwpplip bpuhului judptp (n=182) (Haber M,
et al, 2012), Ppwp-Punnuy b Ppup-Uwpy (n=297) (Al-Zahery N, et al., 2011),
Nuwlhuinwbh pughwinip pnpubp (n=176) (Sengupta S, et al., 2006), Zujuruinwih
Upitthph dwpq  (shpwinwpulqusd nfjuyp) (n=105) U @nipphwgh punhwunip
plunpup (n=523) (Cinnioglu C, et al., 2004):

Stnwpthy hpwlghttph  (n=616) Jdhwnpnugphntdught VLE-h njjujubpp

hwdtdwnty &b htnlyuy fadpliph hin® Pputth 9 wupptip tpthjulut hudwgipltp
(n=425) (Farjadian S, et al., 2011), Nwlhuwnwth 2 tpuhjuwl funudp U jwnh pinpubp
(n=182),  Ubnuiunwlp, Mqpkjunwbh, @mppubliunwih o @npphugh

ynuwnijjughwtp (pinhwbnip n=156) (Quintana-Murci L, et al., 2004):
Y ppnununih b ynTLR-h ghibnpjuljul nhwywnpod: Y ppnunundh b dnFuE-h
upyunnpnidt hpujutogy] £ ohightwlh  Yonguhg Swpunnth hwdwjuupwuh
Funnuhwlut  yhbuwpwtwlub  YEbnpnunud - (Estonian Biocenter):  ULinipbipp
whuyuynpyl) &Y ppodnumip 48 SNP L 19 STR dwplhpubtipny (DYS19, DYS3891,
DYS38911, DYS390, DYS391, DYS392, DYS393, DYS439, DYS385a, DYS385b, DYS437,
DYS438, DYS448, DYS456, DYS458, DYS635, Y_GATA_H4, DYS388 Lt DYS461):
Uuwnwpllp ©Un?u@-h Ynqunpnng ntnudwukph RFLP wnihunp$hquutph
uhwunjnpnud - o D-oquijh wdpnpowlub  ublpykiwnpnud:  Lunipltph  hwdwp
wnwgyl] &b dnPLE-h HVST b HVS2 whnuuiwutiph (30-hg dhush 407 nhpp)
hwonpyuuunipniiiipp:  Ulnpny - $hinghtbnpuljul  Jupquyhful nilkgnng
tunpubipp tupwplyty o udpnpowljub tindLE-h ubljyia]npdwi:
dpdwljugpujut  Ukpagubkp U dpwgpuyht hwpkplbp:  Ghuknhlwlwb
puquuquinipinitp (4) b Utgh ghitinhjulub tnginieniup () hwogwuplyky kb Nei
(1987)-md  phpqwd  opiinhy  pwbwdbnd:  Br U Ar ghubnhlulwb

htnwnpnipgniiubpp qwhwnyty i AMOVA ®st wpdtplibph hhuwl ypw® Arlequin
dpwgpujh  thwupbph  Uhongny  (http:/anthropologie.unige.ch/arlequin):  Gfuwynp
Yanpphiwnughtt ipmsmpniup (PCO)  hpuwjubwgdt; b tdwbnippub
dwinpphguttph  hptwt  Jpw’  hwpjwplqus  dkl dhtnwe  ghbbnhiuiub
htnwynpnipgnit (Br jud &) pubwdling: Gjuwnp puqugphsaghl JEppnudnipintup
(PCA) hpujutimgyty £ SNP hwdwhwuinipjut dwinphgutiiph hhuwt pw (Genstat
dpuwgpuihtt  thwptph  dheongm))'  hwpquplqus  dEy  dhtnie  ghubnpjuub
tnyunipyni (D=/-/) pwtwdlny: Zhutwlwlt whljnibwgdny wbhghng wpdplbpp,
npntp wpinwhwjnnid Eu jnipupwbginip wnwnyjughnt pnpubph tlwbngpiniil
hupt hp htiwn, hwpquplt] & dhtiingl pbupwuph Gpyne §phlophtwutph vheol
quuhwinwd  ghubnhjuljwt  hbpwnpoipmithg:  AMOVA-h hhdwlt  {pw
quuhwinwd Ar b Rsr hinwynpnipinibtpn hwpquplyty bt punputiph hipt hp htin
tlwunipyniip wupgbgywd vhugh n/z2-7) pubtwdling, npntn z-p pbnnpubph swhi L

bhinghubinhjuljut guughpp unnigyt) tl Bandelt median joining networks (MJN)
tnutwlny (Bandelt H, et al, 2000) jnipwpwbgnip hwwnpudph thpumd STR
hwuwninpybph hhdwt Jpue: bhinghubinpjuljut swop (hugpngpud) Junnigyt] b
SNP+MS hwyninhyuyhtt hwgwpiwfuinipnibuiph hpdwl Jpw Neighbor-Joining
(N]) Ukpnnny (Saitou et al., 1987)" unnwlnwupun ghitinhjulul hipwnpnipiniittpny
(1-1)" PHYLIP bdpwqpuyhti thwipkph dUhengny (Felsenstein, 2002): Upuwnwlph
plupugpnmd oginugnpdyky ki tul Uh pwpp wyy spugqpuyhl huplpltp’ PowerStats v.
1.2, SPSS-w: 14.0; . Structure v:.2.3.3:
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Ppuwtwljwt wqbphubph hwjpwugduyhtt qhubnhiuwliwt Yunmgjuspp: Fhwbjuhl
wnihunpbhquubiph whywynpiwb wpynipnd pugwhuyngt; kb 18 wnwbdhb
hwunpadplp, npnbg  mwpwpwojunidt ntunidbwuhpyuws  woynyughwbbpnud
ubpuyugus b wpniuwly 1-nul: Ppubuut wqbphttph dnin huynbwpbpyus
hwynpudpliph diswdwubnipniip (84.5%) Juqut) th J2, R1b, Rla, G, J1I, T b El
nwpphpujulpp,  npntp  hhttwjubnd  wwpwsqus G hwpujupbdnywb
ynwnijjughwibpnul: Uhugwsd huynpudptpt ntibt jlnpnbwuhwubt (G, QL O -
6.4%), hupwuuhwlut (H, R2, L, N2 - 5.4%) b tdpnwyuub (I - 3.4%) swgnid:
Ppubwljwt  wqbkphiph  Unin  wpdwbwgpius  hpdbwut  hwwnudpbpp
wuwwnfuind B dhquhwynfunudp FT-M89-ht, npp bbkpwpnud k
hwpwjuwpbdnwwuhwljwt j2-M172, R1b-M343, R1a-M420 1t G-M201 snpu gquwynp
hwuynpudptipp’ dhwuht juqubing 64%: Uju inhiwgdtipp hhtbwubnod Gipudnisyby
Lt Ulipdurynp Uplikip tbnihpjul kpjpugnponippub htive: Thpntojw; hwwynfjudpkphg
wigunyuis J2a-M410 innhilwghdp jugunud £ 2%, R1b1b1*-L23-p" 11.4% b G2a-P15-p’
4%: Puigh wyy, J2-M92 (1.7%) b G2-M406 (2%) hwuynjulptph wnluwjnipniup bu
Guptih £ nhunuplbp npwhu Uhpdwiynp  Uplbphg ghwyph Ppub  Glinhpjub
nwpwdlwt wqnujulp’ pun gpuitg tpuyuibuhwgh dwdwbwlh, npp, ophtiwl” G2-
M406-h ntypnid, quuhwwnyt; t 8800 wwph (Rootsi S, et al, 2012), husp




huwdwyuwinwupwbnud £ Pputh Qugpnup  jEntwonpuyp niwpwspnid wnwught
ulinjhpjut qunnipwptwybgdwup: J2, R1b, Rla b G hwynjudptiph wjuophliutl
nwpwpwoinidp hwdwhnits £ ugb hbnmwgnunnipyniiitbph wpnyniupubpht, npuintn
niumdtwuppyt] bt bpuwtwlwt pupdpuduinuijhg’ Ynyuup/@nipphwgh dhengny
ntiyh GYpnyw bwpwlppugnpduljut bpuyyuituhwitpp (J2-M4107, J2-PAGES5", J2-
M530, G-M201* i R1b-M269%) (Rootsi S, et al., 2012; Grugni V, et al., 2012): Ujuntin hwupl
I ok Ppwtih hyntuhunud pipph uwpusplbtph nlipp’ npybtu Pputh wpldnunph b
wplitiiph dholt gbtuyghtt hnuptph Yuplnp whgninh:

Umyniuwtl 1. Y ppndnundh hwyynpudpiph hwdwphwuinipiniap hnuuhuwplidnywt

Ppwtnud:
Cugh.
Zwyjn Upgtippp | Up Ugpp. | Uddl Unpp. Cunh. ot
unudp (n=140) (n=113) (n=44) (n=297) uindudfmilub
]2 30 26 11 67 0.226
R1b 24 14 6 44 0.148
Rla 20 15 6 41 0.138
G 17 19 2 38 0.128
Elbl 8 9 4 21 0.071
Jle 12 i 4 17 0.057
J1* 5 8 1 14 0.047
1 6 3 1 10 0.034
Q 2 8 0 10 0.034
T 6 2 1 9 0.030
i £ 2 2 8 0.027
@] 2 2 1 5 0.017
C ik 1 2 4 0.013
N 2 1 0 3 0.010
R2 0 2 1 3 0.010
H 0 0 2 2 0.007

Zwyynpunidp J2. Ugtphttph popp bpbip wnwnyjughwtbph hundwp dngug
hwuynfunidp £ hwighuwgty J2-M172-p, npp pudwifnid E Gplyne mnhdwgdtph' J2a-
M410 t J2b-M12: Zhwnwgnunjud wnyntjjughwitpnid hupntwpbpyby & J2a-h snpu
Lipw&nintp gnidwpught Juqutng 20.8% b J2b-h Ukl Lupw&nuy (1.7%) (uy. 1):
Pputwlub wqbphtiph wonynigughwitipnud J2-h pupdp hwdwhiuutinigpniip
YYuynid iy inwpuswopewtnid htwgnyl qunpujhtt wugnipupdbph dwuhb,
dwutynpug b’ Ppubwiut pupdpufuiguihg ghyh wpbdnunp b Ukpdwynp
Unplbiphg niyh Ppwb Wbngipjut dywlnyph nwpuddwt dwahbe

‘Lljup 1. gniuhuwpbdngub Pputth wnwnyjughwbph Y-ppndnuntughtt hwyynpdpliph $hingkibinhjulju swn:
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Zwygnfunidp R-u hputwwb wqbphbph dnin Juquty L 29.6% U hhttwuinid
utipujugywd £ R1-hg whpmnyjws R1a-M198 U R1b-M269 Lupuiinnhiwgdtipny,
dhtsntin R2-M124-p hujntwpbpyt) k ynuwnijjughwjp puudbip 1%-p don:

Zwynfunudp RIG Pputwljuh wqliphiph Unwn Gplpopy wdbbunupudsyws
hwunjunidpp R1b-tt £ (14.8%), npp hpwenud L oljpnyuut Y ppndnundutiph
Ukdwlwulinipyniip  (Karafet T, et al, 2008; Semino O, et al., 2000): R1b-h
tipwdnintiphg wowyly hwgwpu hwinghwynud t R1b1b-L23 hwuynjunudpp (11.4%),
htsp Jupnn k uwyqwd (hul) Ukpdwynp Unplliyphg ntiwh Gpnww tppugnpdtiph
nwpwdtwb  htin jud  wwplwbu]npjus (http R1b wnnhilwgsh gldhy  Gud
Upwlnipuyht Ubpputhubgdwl wppkp wuwnhdwtititipny:

Zuwynfuntp Rla: Pugwhwynywd pnynp Rla unhdwgskpp yununid b M198*
[udpht, npintin dnnuy b hwtnbu Bk Rlala™Z95-p (6.7%): Uhtsptin ny «bypnuuljuiin»
M458-p Ut ny £ «qujhunnwbywis M434-p (Underhill PA, et al., 2010) niundiwuhpyus
wnwnijjughwbtpnud skt wpdwbwgpbp U hwunjunidpp - tipfuyugnid |
htinuwnguyhtt Ynuwjtugbum dudwtwlubpp & wobyymd £ Zwpwjuyghtt Uuhughg
Uiyt Ghtnpniwwt Uplbpgut Gypnyw b Zupwyuyht Uhphp dqynn plgupdwy
wpiwphwgpujut  wwpwdpnd  phwljyny wylifh  pwt 10% wnqudwpgubg
huypugduypl turfuline htwn: T dwquut l nwpwudtwl
wnwbdiwhurinlnipinitilitpp hndhtt wupquipwyus sk, puwtth np Eypnuyuwlwb Rla
nnhdwgdtipt wuhwlutihg mwpwbguinnn nplt dwpltp ntnbu sh tupugpyby:

Upuutnwiipnid - pugwhwjinyus  Rla U R1b hwynpudpiph  ny  hunwy
nupupwpundp Jupkih £ odijiwputt] b gwhwnt] Rla-p pupfudwtt Liplpnpy
ughtwph hudwnbpunnud, wuhtpt’ npubiu Ppwih hmnuhunud hunbyponyuub
pusynp glinuipndpliph Yhpuquinnipupbulignuditph wpnnip: Zuwpunnp E uwl, np
Rla-h mwpwsnult wwydwbunnpyws t tnty 5000-3000 wnwph wpuwe Ywuwhg dnyh
hyntuhuhg  YUnipquth  dngnidpph nbquowpdp  htn: Unpljubiypnyulut
nuthuunnwiiiphg  phyh wplbpuibnpniuut Gupw wqnbgnipjul  dwupl
upkih E Llupunply hwupnfunudp Rla-h wnwpuipwp il
wnwbdbwhuwinynipniiiiphg (Rosser Z, et al., 2000; Zerjal T, et al., 2002):

Zwunfindp G- hpubwlub wqbphtbph judpnud snppnpn wdbbunnupudywus
hwwynpuntdph Juqutiny 13%, npunkn G-M201*, Page94*(xM285, P287) hhutwlwl
nnhuwagdtpp sk hugunbwpbpgby: Nuunudbwuhpquwd  wonwnyjughwbbpnud
wpdwiwgpyty b bwl G17(M285), Gla (P20), G2* (P287), G2a* (P15), G2al (P16), G2a3a*
(P303), G2a3al (M 527), G2a3b* (M406), G2a3b1 hwynfudptipp:

PtL hwununidp G1-M285-i hpwbwlwl wqkphubpp Unn sh glipuquugnud
0.3%-p, wytt phyngkltinpynpbl hunfwipdtip b wytih jujt nwpwdyud G2-P287-ht, wju
wpnuiny, np kpynt §nupt b nupnuihnpkl dhwbnad Lo G-M201-h wipdwinhl:

Zwuynpunidp G-h wpfuwphwgpuyub dulmwyuypp, hujwbuwpwp, nhnuupws k
wplbipub Ubwwnnjhugh, Zujuunwih  jud  bpubh Uninuuypnid:  Uwnugyws
wpniupibphg uptih £ bl bgpujwugtty, np hpwbuljub wiqliphubiph dnwn wnjuyg
hwuynfudph wnuynipinitp J2 gnintiph htn dkjuby quuqws E bpjpugnpontpjul
nwpustwb htin, huyp twfuyhunid wpdwbwgpyby & Gpnyuyh hwdwwnbpunnid:

Ppubwlmb  wqkphlkph  dpbnpughli  hwgnpnipph - $hynwshnuphwgpnipinih:
Ppuwlwmfut wqtphubiph Y-ppnununtwiht winhiwgdtiph dhinpught vwubwpudhip
(33%) Juquywd L hup hwwnpdpbiphg, npolp  hhdbwlwinad  ubpnd - G
Gtunpnbwlult ot Zwpwquyht Uuhughg b Bpnwuwjhg:  “Qpulighg
wlbbwwnwpwdqudp  hwunpunudp J1-t &, nph hpynt Jle-Page08 U J1-M267
tupw&mntpp  Jhwuht  uqut] b 10.4%: J1° U Jle hwunpdpkph  pupdp
bhwdwpwljulmpmnit £ wpdwtwgpyud Ywuwyhg dngh b Qugpnujui [Eintwonpuyh
Ubpawfuypnid piwlp]nn wnynmpughwitpnid (Grugni V, et al., 2012):

Zuynpnulp  J1*h  wowdbjugnyll hwfwpwiuinipmnitt b puguhwpngby
Swipnup b Qugpnuh (Eptwpnpwltph, hpuuhuughtt Ppuph b wplidnywt bputh
2powtiitipnul, b Epuguiivhuyh dwdwbwlp guwhwnyby E 10 hwqup twwph (Chiaroni
J, et al., 2010): Zuywnth £ np wju hwyynpunidpp nwpwst) £ wplifinpul nunnt pjudp
uvhohtwplbjjut dnnnynipnutiph ntnupwpdtiph wpyniupnid (Di Giacomo F, et al.,
2004): ]-M304-h Ukl wy Lupwgnin b Upwpuful phpulngnud wupudyws J1c3 (Jle-
Page08) inhuwqghdp, npp npnoynud & P58 dwplkpny (Karafet T, et al., 2008; El-Sibai M,
et al., 2009):

Ppuwtwjwt wqtphubph Winiptbpnd bowbwluh dwutwpwdht ki Guqlly
Jtunpntwuhwlul C-M130, Q-M242 1 O-M122 hwyynfudptipp (6.4%): Zwjwbwpwp,
Ppwbp  hjpehuwpbdngut wwpwdph  phpph honkpp U bywunu]np
wpliwphwgpujult  wbnuiuynudp htpnwgply &b dp. 13-pp pupnid
QEunpniwuhwljut nwhwunwbibphg  dnbgnuijubt @ wy] pjuippafunu
ginuhudptiph ttpputhwgnudp, husp hpubwlwt wgkphtttph hupugdwihtt ghlught
Juqunul  jhtinpntwuhwwb  qbbwght hnuph  hhdtwwi  wwndwnltphg E
Chpunpynud L, np hpwbwluh wqbphibph udpnud (tquh qinfuwnnidp nbnh £
nittighy Efhn-nnuhtwbnnipjub dngkyny:

Zwyynfunudp E-0 hhutwwinmd tbpjuyjugjus & E1b1-M123 (3.4%) U E1b1-V13
(3.0%) dmntpny: Cupwunpymd £ np Elbl-p dwgly b Uplbbpwmb Udphlugnud
(Trombetta B, et al., 2011): Zuwpuwinp k, np E-V38-h bynpnighwjhg withowwbiu htwnn
winpuwhwpyul thgpuintiph dhongny wyu dwplbpp hwukp & Yknpniwlub
Ubphjw W/jud Uplduywt Udphlu:

Pputwlwt wqtphubph Y-ppnunundwiht inhdwgstph dtugud duup juqdly G
hwqugnun  hwwnpulptp (H, R2, N b A), npntp hh'ltwiwumd ubpnid b
Zupujuyhtt Uuhwihg: bpubwywb wqbphtph fadpnnd bulwh pudhb b juqut] tub
hwpujuwuhwlub punqunphyp (5.4%), husp npnoyty £ H-M69, R2-M124, L-M20, N2-P43
hwunfudptiph hhtwt dpu Fpwig didwlwubnipiut weunipiniup upng k
Utjiwpwil) npyhu Ppwth  hpohund hbwgnyt Ulnwput Swiwaguiphng
Uhgpuighuyh wipynip:

Ppwtwfuwl  wqtphtbph  wnynyyughwnd - wpdwbwgpjus  qiiknhjului
puquuqutnipyut (4) pupdp dufuppuyp (0.8796<0.0083) Ywpkih £ puguinphy wii
hwbquiwtpny, np nwpawdwpppwlp hwinbu £ Y npybu dupgyubg htagnig
Uhgpughwtiiph  wbgmnh:  Fwgh  wyn, Ppwbh  hnehuwpbdngwi  hwndush




pwpbityywun wphiwphugpujumt nhppp b febughtt ne nwhwutiwbugh hthun
wphiwphwgpuijul - wuwydwbbpp, huguwbwpwp, htonwgpty & unghwjwljub
Juquuynpnudubph Allmnpnudp,  hlsp hwiqgbgpk; £ wnwniyjjughugph  pupap
funnipputp b nwpuddwip ghyh Qugpnup wpldnpub twfeagioughl ppewltiitp” h
wnwpplipnipymt bpwtth jElinpniwwb b wpljob dwubph, npnty Fwpnt YWihp no
“tupnk Lnip whwwuntkpp funyplinnunky b wnwnyjughugh onwgdwip:

Zmupuwpliinwt - Ppwlp  wowbgpuwyht ghppp, hswbu  twl Rhpph
(huwniubht’  npwku  Yuplnp  htwgnygl  qunpninnt,  wphiuphwgpnpkl  dnn
quintip, tywunwynp wwjdwbtbp &b unbndl] Gknhpjut Gpypugnpdnippub
nwpwdlwl hwudwp nhugh wplidnywb b wpbbyub Gypuuhw:

Cunhwinip wodwdp, hpwbwlub qiindninp nwppkp dudwbwubpnid tnky £
Utpdwpliiputt b Wjpwuhwlwl  Y-ppounundughtt puquuquiinipjut juplnp
wnpnip: Fpu htin Ukuntn, puquuphy dhgpughnt gnpspupugitph dudwiwl wji
hwimbu £ Ehk) npytu qitught hnuptph nhghwhtbn: Pputwlwb dognynipyubph Y-
ppnUnunuuyhlt htnmwgnunnipjniiibipp tngbu o dwntwtynud b whgiuh qunpbpp
U qunnipwptuljignudp, npnlip dwinpt) kb nng Uhghtt Uplbph dwdwbwluljhg
qhuinhuljuwlt yuwwnybpp:

Zudbdwnwlul nyjuytph huuipwsniblpp thpunnid kb 22 wynwnijjughwitp
hwpwlhg tpyputphg’ Gnipphw, Zujwunwl, bpup, Upnutuinwb b Mulhunwd,
puywtu  twlb  ppwbwfuwl  wy  Ephhfuliwb  judpip: Zbnwwgnugud  popnp
ynuynijjughwitpnud hwpnwphpjwsd hhytwlwt hwwynpudpiph (J2, R1b, Rla b G)
qpbpt tnyu hwdwpwubnipnitbpp U puphdwt wowbdtwhutnnipniutbpp
hwdpufjunud G bwuyht hbnwgninnipnibiph htn, aponby mundtwohply Go
Pputwlwut  pupdpuduiiquyhg’ Ynyiuuop/@opphagh thengny ntyh Gypnyw
twpwbpypugnpswlut tpuywtuhwikpp:

Munufbwuhpjws wynynijjughwtph dbdwdwubnpiniinad bu wpdwbugpy by Ea
qhutinhjujut puquuquitinipjub (4) pupdp gnigubhoubp (0.9-0.8): Fugumnnipinil
L Juqunud dphugu  ppwbwful poppdlbbbpp, hpupput dwpp wpwpbbpp b
whnuwu thnippniubipp, npnup gnigupbpl  Lu  puqUuqubnippub guid
dwupnul (uh. 2):

Pputwlywl Epuhjufwt  fudpiph  dEdwduwubnipiut  dnin hwpnbwpbpywus
pugquuquimipjut tdwt wunnltipp hwdwhniby ©bwpuht hiinwgninnpyniabpht b
hwdplljinud £ A gniguthptiph Uhol wpdwbwgpyud wnwppipnipmibibbph htin:
Pputwful Epuhufut fudpiph dholt hhdbwwinid hwjuwuwnh twpplipnipni sh
qputgyli;  Fugupnipinit b juquly  pooppdtubpp, npntp  hwwunhnpbi
nwpptipynud Bt wqbphtiphg, Grwputiphg b Ppub-2npingquith putiquphtiiphg b
wdpn-hpwitghtitphg: Pputiwlut wqbphtiph fodpnod phnwpll) B ghibnhjuui
puqUuquinipjut pupdp  dwfupnuly  (0.8796), npp hwwuwnhnpku  (p<0.05)
nwpptipynud £ wpwpbbph, hpwtwlub poippittbtph, whnubwlui (inppnibbp),
ppwpghttiph b hwyjulwh (Unitihp) yownijughwibphg:
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Lhwp 2. Qhubnhjuiut  puqUuquimpput ()  wpdbpubpp  (unwbgupun
nuwnwinidutipny) ntuntdtwuhpjwd wnwniyughwibpnud:

Y-ppnununiwihtt - hwynjudpiph  hwdwpwljuiunipniuiinh hhdwt  Jpw
quwhwwnyb) &t niunwlbwuhpynn ponp wowniughwtph dholt ghutinmhljuui
thnpuhwpuphpnipmitibpp’ hwpquplbng Ar ghubinhjuljui hipwinpnipiniiubpn:
Uwnwugws wpmyniuplbipp gnyg G tmwhu, np hpwbwub wgkphutpp b hpumbwuu
Inipkipt nt thwpubipp ghitbnhlnpbt wdbih dnn ko U tpwbwluhnpbt wwpphpdnod
tu Ppwtth wy) Epuhulut fudpiphg b ntunidtwuhpyws wy] wownijughwibphg:
2wnl L bk, np pughwinip wndwdp, hputwut ynwnijughwitpp giitnpynptu
htinnt kb pninp hwpwlhg dnnnynipputphg:
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Lhup 3. Nruntduwuhpdws wnwnijughwibph Ar wpdbputph hhdw gpw
unnigyus PCO wunnljtip (pun Y ppodnundh nhywynpdw njuutph):
Dulugdtipnid  ubpjuyugdus b piphwingp  hinhnjumput dwabwpadhip
puguinpywd nipupuiynip wnuigpny:




Ppwlwlwb  wqtiphutph b bhwdbdunwiut odpbph dhel qhutinhjuut

hwpwplpnipnitbpp  wuwnfbplnt  bywnwlnyg  Fsr wpdtiptbph  hhuwb  Jpw
Junrmigyty t PCO nhugpud (uly. 3): Lupp gnyg L wmwihu, np hpwtwut Epupy
fuiptipp hunwl nwpawbpungnud k. hwpulhg wnyntjughwltphg Juqutinyg
wnwbdht fjuuwntp:
Ppwbwlwt wqbphubph duwjpugdught gliknhiuywi Junnigqudpp: Upjuwinwiiph
hwgnpn thnymd ntunulbwuhpdty kb 137 hpulightiph (uwnp hwupugpywsd tpypp
nwppp nwpwspliiphg), 103° Lipdwih twhwbghg, 108" Lwoluy Ppinippuijunu
wnynijughwih wdpnpowlfub tinFLE wndjuyhpp, hlswbu bwb 294 hpwbwlut
wqbtphubph tnTLE-h qipthnhinfuwwt hwingwdltph wpnyniputipp:

Ppwbuljwl dvhinnpningphnudught YUE-wdnipbtph Uks dwup (93% hpwughutph,
92%"  pupluyutiph, 86%' Lupuwth b 90%' wqkphlbph dUnw) wunluwinud k
wpllnwbifpuvhwlut yndwyntbnhb, npp uququs t N1, N2, X, R2, JT, U b RO
hwunpulptiphg:  @hwkin  wiljh  gudp hwawpwjwunipjudp,  uwlfuwyb
nupudupoutnid tjunnth b bwb whphljjut (L2a, L3d, L3D), hwpuwjuuhwlub (RS,
M4, M5, M18, M42) 1 wpltjubiypuuhwlwt (A4, B4, C4, C5, D4, F1, G2a) innhuwgstph
wnfuynipinihp (. 4):

Trruans

Ii- Qa

Li-Agen

Ulwp 4. Ppwtighttph duypugdughl gbibnhjuljwi Jurnigguspp niupplip swgulwi
hwunfulptiph hwdwhuuwinipyut hhdwb Jpu:

Unpldunwbypuuhului nnhiwqdtphg gbpwlppnid kL H L U
Uwypnhwunfalplipp, npnip, hudwwywnwehwbwpap, hwjntwptpdt] &b 16.8% L
23.4%" hpwughttiph unw, 27.8% b 22.2%" pupluytbph, 17.5% U 16.5%" Lhpdwnud,
22.8% 1 20.1%" wqbphUtph fudpnud (wrn. 2):

P nwpplipnipinit Epnywjwi b bwuhind nconcdiwappgws hpwtwlwt wy;
Lpupjulub  fwlptiph  (pupuyiilp, phpdwlghtitp, wqtppibp), npnig  dntrue
hwuynjuiptipnid qipuyponid ' H wninhdwghdp, dbp plinpabpnd U huraynfudph
hwdwpiwlwinipmniin  (23.4%)  pwpdp & H  hwuynhdphg — (16.8%): Uju
tnwppbpnipniip dwuwdp pugunpdnod ©hpubwfwi jodpkpnod U Eupwamnutph

(hywhtu ophtwl’ U7 - 7.3%) wniuynipjudp, npnup gphpk pugufuymd b
Gpnyuynud (Metspalu M, et al., 2004):

Zwpwjuuhuful  pununphyt wibjh  hwdwje  hwighynd b Lhpiwih
nptpnud, pwt hpwbwlut wyp fedpbpnud, hlsp pugwinpynnd B Lhpuwlh
twhwigh  wppiwphwgpujwt  ghppny  Ppwth  hwpwd-wpbbpnud:  Thusytn
puplujutiph b wqbphutph  fudpbpnad  bwlwb Jwebwpwdht b Guqunod
wpltjubypuuhufud punungphyp, nph wejuynipinihh bpabnd gapuwbuynpdws b
Ytpghtt dwdwlwiiph qblwghtt hnupbpny b hwdpyincd £ Ukinpniwub Uuhwjhg
Ppub pnippwunu ginuipudpkph Gkpfunidnudubpp (Up. 1037-1194pp.) htun:

Ugniuwly 2. dnPu@ hwynpudpiph hwdwhwwinieniat hpubuolwh
ynynijjughwibponl:

Zuwyn | Ppwl juwnp | Rupluy bp. wmqtph Lhipdwul
Junudp (n=137) (n=108) (n=294) (n=103)
H 0.168 0.278 0.228 0.175
HV 0.109 0.065 0.105 0.097
] 0.088 0.157 0.112 0.058
T 0.080 0.046 0.088 0.165
U7 0.073 0.028 0.061 0.058
K 0.073 0.019 0.051 0.010
W 0.066 0.037 0.024 0.019
U4 0.036 0.028 0.017 0.019
U3 0.036 0.083 0.041 0
N 0.036 0.019 0.020 0.039
X 0.029 0.019 0.024 0.029
U5 0.029 0.037 0.044 0.010
Ul 0.029 0.019 0.017 0.049
R 0.029 0.056 0.034 0.087
U2 0.022 0.009 0.017 0.029
M 0.015 0.009 0.041 0.097
I 0.015 0 0.017 0.019
D 0.015 0.019 0.007 0
C 0.015 0.019 0.007 0.010
U8 0.007 0.019 0.003 0
L 0.007 0.028 0.003 0.029
G 0.007 0 0.007 0
B4 0.007 0 0.010 0
A4 0.007 0.009 0.007 0




(Ot whHphljjut pununphsp Yuqdnud k gusp Uwutwpwdhty, wib wftijh hwgwpe
hwinhymd b pupluwjukph b phpdwighltiph wnipilipnid, pwt wyp Eptihjuluwh
fudptipnud: Zwph wntkny wjt hwiqudwipp, np tpynt twhwbqubpl § dnin Gl
quiiynud. Mwpuuwlub dnghtt b Znpdnigh aknnight, npntp bpwbp judpenid b
Udphlyut Gplyptiph htn, Jupkjh & tqpuijuglty, np whphlijub gklughti hnupp
nltinh £ ntukghi wyu dhowtigpni:

Zuynfunudp H-h pupdp  hwdwpwlubinipiniup gpbipt  pnnp hpubwlub
ynwnijughwbpmyu wpnwgnnud § hupulhg hwpuupbdnjul Uuhwjhg ghawght
hnuptpp, npntin njjuy nnhdwghdp thplujugdus k sunhuwnp dwljupnulny:

Ppwtwub, pupjuyufut b pipdwbwlul pnjnp tunptiph H inhlwgstpp
fudpunnpyty kb 40 Gupwhwuynfudptiph tke U dhugt npuitighg kpyniup’ H* b H13a2a2-
1, pudwin]tiy B Jtpnbpyuy kpkp wnwnigughwibph Uholi:

Uhghtwpltijjul b wpwpwlut hwwnpndp T-h hwdwhiwljwtnipnitp pupdp k
pipuwughtbph  (0.165) b wqkph (0.088) wnwnijjughwibkpnud, husp Jupnn L
pugunpyl] Ripph Yhuwiniuthg b Bjunthg nhyh wplibkyp tppugnpdtiph htwgnyi
fudpliph mbrupwpdtpny:

Zuynunulp U3-h  hwdwhwfwinpynibp pupdp £ pupluyutph (0.083) L
wqbtphltiph (0.041) fudpbpnud: Qugpnup (Enlkpnud pwpuyttiph pnyynp fhbuwypyh
wpiniupnud,  Gipunpynid E, np wyu wnnhdwghsp hwjuwuwpuwbu  puopudty b
[intwpnpuyht qniquhtn’ bpwih hniuhupg ntwh hwpwy, b wyy nwwpwdpp sh
Juipnn hunfwpybp npuytiu qEtwghtt hnuptiph wpnwphwgpujub junyplnnn: Leplwbijp
udniptiipnud. U3-h {hnght pugwluynipymbp  quynud E, np wjbwhup funpnp
wpluwphwgpujul wipglipltip, husutu Twownt Ylhp m Twpwink Lonip whwwunnibpl
L, wypnhwlingbkipd, pwbqupty b qbiught hnupbipht:

Cunhwlnip  wodwdp,  hpwbghtbph Uhol pugwhwjingud tdwtn pynitiipp
tpwhwluyh o wpbdinwbypuuhuu b dnFue: pojnp hhttwwt nnhdwgdtph
pupfudwt hwdwinbpunnud, hwnfuwybu'  kpln puhy hwanpudpip H W J-h
wuipuquynid: SYjujitph Jhdwjugpuyjui YEpndnipnitp pugwhwypnky £ pnpnp
bpwbwlut wnynijyughwitph qhubnpjulwi Juinnigywspubph dhol tdwbnipynil,
pyp JYuynud b piphwunip duypujut twhilimg tpwlg dwquwt vwuhb, b gnyg |
wmuwithu,  np quul nwppipnipmiiibph wu nwpwdwppowtnid skl
wpnugnpnul tnFue puquuqubngpub Uk:

Nuumduwuhpdwd  wwpwbpwiht  fudpkph dwjpmgsuyhtt b wonwphwgpuyul
Puquuquimipjut Uhol hwdtdunntihnipyniip: Zimwgnnwd wnunijughwbpnid
UnFLE hwynfudplph puquuquimt pjub gniguihpubpp bpwbwljwhnpbt pupap
L (0.95-0.9) pnmnp hpwbwliwh U pinippulwui, hoswiu wl wplbjub wy
wnynjjughuwubph hwdwp: Pputh qpunguonibph, puynisttiph, dwquunupghtph b
ppwhnth wnynijughwlbph b Eoppdktunwih poipputtiiiph Unin wpdwbwgpyty
il puquuquitnipyut gudp gnigwthpubip: Ztwnwppppuut b, np nruntdbwuhpyus
wynunijughwitphg  hpwtwlub  poppdkittpp gpulinplip o duypugdwghl
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puqUuquinipjut. wowykjugnylt gnigulihpltp, hulj ppwbwlwb qpuywoniitnh
Unwin gpuitigyly £ uijuqugnyyb duupnguly:

Ppuiighubph [} hwdbdwwnujui fudptiph tUholt gEubinphlulwb
hwpwpbpnipiniiipp wunlyiptiny tyunwny Fsr ghubnhulul
htipwn|npnipiniiiph hhdw Ypw unnigil £ PCO ghugpud (4g. 5):

a.1s

lli;_\\‘ ® Ir-Maz

\
R4 & Qasligal
-

L-Bal ® o Hal-Brah JJ—[-;m.

ermon
Ir-Turm

PCO2 [13.8%)

.2 -0.& -3.3 -0.2 -0.1 (] 01 0.2 @3
PCO1{47.7%;

Lwp 5. Nrumdbwuhp]ud wnwnyjughwbbph Ar wpdhipibph hhtwh ypw
Junnigywd PCO wunlhip (puin tn¥LE-h wnhyuynplwl wyjugbtph):
Puljmgdtipnid ubpjuyugyws E pighwiing thnhnfunipyut dwubwpadhip’
pPugunnpjwd jnipupwiiynip wnwbgpny:

Quplih b thwunty, np hpubwmiut odpipp juqund By unfthnth Juunbp
hunwl wnwbdtwbugny wplkyub wy unuwnijjughuikiphg:

Cunhwinip wodundp, Jhujuqpuiljui Ytpnwsnipynitbpp gngg kb iyl
nwpptp hputwwt woynjughwitph dwypugdught pungoywd hunlwutinnipnii:
Nuunuftwuppduwsd hpwbwluh ynunijughwbbpnid  ghunwpyyng pupdp
Epunjtquut b gwdp dwjpugdughi hunfwutnnipjul wyu hwfuuwlwt wunybpp
hudwhnity b twulht htwnnwqnunipiniiiipht & YYuynd £ dudwtwljulhg
ppwbwwl wnwnigughwbph punhwtnip dwjpulut suquub b/jwud upwtg dhol
laywdwyw) giught hnuptph dwuhb:




GLUYUSNRE3NRLLED

Upfuwnnwipnid Y ppnununduyhlt dwptpubph hhtwt pu gnyg o wpgb
pputwut  wqbph  wownyughuyh  dtwynplwt b wwpuddwi hhdbwlwh
Ubjuwthquubpp, husybu twb pugwhwjunt) b wyb hhpdtwlwb gnponuutpp, npnip
Juquuynpty &b dwdwbwlwlhg  hpwbwlwbt  wgbpphuiph  qhubnpjugui
unnigyudpp:

L Ppuwlbwlwul wqbphubph dnin wewyl) hwdwje hwinhyng Y ppndnundwght
hwynpadptipp ypunnwinud b hwpujupbdinwwohwub J2-M172, R1b-M343;
R1a-M420 i G-M201 snpu hhdbwfwl hwuynpudptipht’ vhwubwpwp fuqubng
64%: Uju wnhuwgdtpp quunpuybiu thpdmayl) b Ukpdwynp Unlliphg
tbinjhpjutt  tpypugnpdbtph  Ynnuhg: SYw) wpgnibpp hwdwhnits Eowgl

_ hnwgnunmpyniitbph htw,  npntn nwowlbwohpdly G Ppubwlub
rupdpuuinulhg’ Unyluwuh/@nipphuyh thongny ntuh Gypnuyuw
Uhtstpypugnpswlut bpuyyubinhwbipp:

2. P wwppipmpymt Ppwth  wy o Epuhfujwt padpiph b hwdbdwung
ynwnijughwutph®  hpwbwlwt  wqlphubph  dnn fhhnpnbuuhwlut
ghubinhjujut  wwpptiph  woluwmnipput htw dbhnbn,  hwjuowpugbu
hwughynid ku R1 (R1a b R1b) b JI (Jle b J17) winhudwgdtipp, htsp J{uymd £
Mntnwlub-Ywuyhwlut  wuhwunwtbbiphg ghygh wu  wwpudswopewb
Unipquth dnnnypnp, hisybu bwb wipwjwunu posynpbbph nwpudsdwt Twuhb:
Uhtgntin wju ninhdwgdtph wihwjuwuwpusuwth puofunidp Qugpnupu (knutph
tpynt Ynnutipnid gnyg kinwhu ngpuitg htwpwynp gipp npybu wpgbjuwwnity,
npp funypunnunky £ qhiught hnuptipp nhyh Pputth wy wwpuspubp:

3. Ppuwbwjwt  wqbkphuiph Unn  hwwnpunwlp G- (aph wpfuwphwgpujui
dupujuwypp,  wukbuyt  hwjwiwuwinipyudp, wninuupgwsd L wpbbpub
Ulwunnjhwgh, Zujuwutiwbh  jud Ppubh  dowwluygpoud)  wnuympmiap )2
&nuntiph htin dbjintn punuugnud E Eipipugnpsnipjut inupuddwb htn, husp
twpujhtmy wpdwtwqpgty £ 5dpoyuyh huwdwnbipunnud:

4. Ppuwlbwjwut wqtphttph hujpugsuyhtt ghubnhjujut juqunod  twbwluih
dwubwpwdht &u ququnud GEhnpntwuhwlub hwwnfudpipp (6.4%): Pputh
hinruhuwpldnywt wwpwdph  pupbbyquun woluwphwgpuut ghppp, pun
Gplnypht,  htpnwgptp £ dp. 13-pp gupod Yhhnpnbwehuub
nwhwunwbibphg  dninnjuijut b wyp pyouppupunu giqupadpiph  Uninpp
nwpwdwypeowl, npp Juqunud kp twl htwgnyt Uknwpub nigne dh hwndubdp,

©hpywhu twlb ptwuuyp £ swowjkp Enpnbuwuhwlwb dwgnud  nibbkgng
twfuwhupudwljut hputwlut dnnnynipgutph hwdwp:

5. Ppwlwlwt wqtphtph dnin hupnbwpkpuws qhiught puqluqubnipput pupdp
gmguuppolipp  (h=0.8796)  Jwpnn tb puguwupl]  wwpuwdwopewth
wnwidiwhwinmpmiittpny. wyt thgwlgp b dwnwjti htwgnyt Uhgpughwibph

L

hwdwp b bywunwnp wupdwbbbp wwwhnb) tunwlug fEtuwlbpyh hudwp
hugp hwbqlignpty £ jinpnily dnnadppugpului weh:

Ppuwwlut wqtphttph  dhnnpnugphnufught Foe-ubph dhdwduubngpynilp
(89.1%) wunfwunid £ wpdinwbypuuhwlwt yndynubinhl: Unwyl] htugngi
N dwlpnhwuynfunidph b gpu N1, R, U, R2JT wswbgaqubph wwwphpp hwubmd |
Uplish 45-60 hwqup wwph, npp dwnbwtpnid & Ubhluyhg gnipu quinig hbun
Judwtwlulhg dwpynt’  pbnpn wowplu  wwpwdwopewind ulqplwlul
puwlgwt dwudwbwwhuwingwdp: bpuwbtwjut qibught juqunid htwgnb
twuunt woluynipinip hwunwndnud £ bwlb kquih N23 innhdwgdnyg, npp
wuwhywiyl] £ pk' wwpuhukph b pk' pwpfuyubph Unwn, phl  gwdp
hwwpnipyundp:

Munultwuppjwd  wnwynijjughwitph  duypugdught  qhibnpjuui  Juquh
hudwutionipmitp quynid L, np Qugpnujumb  (Entkpt  wihwnpwhwptih
wpghjuyuntty sk k) niwh hwpwhg wwpwspblp b winkinhg qkuwght
hnuptinh hwdwp:
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PE3IOME
Apaewnp baxmanu Merp
“Fenernyeckas crpykTypa HapoioB ceBepo-3ananHoro Mpana no Mapkepam Y XpoMocoMbl 1

MuTOXOHApUanbHoi JIHK”
B nannoii pabore Guin nposenetio renernmuposarie SNP u STR MapKepoB Y -XpPOMOCOMBbI
muroxorapuanbhoi JHK (MT/IHK) y 645 mysxunn 13 Vpana ¢ Leibio onpeienenis reHeTHyeckol
CTPYKTYPBI HCCICAOBAHHBIX NOTY SN 1 BbIABIEHUS porn Mpana, B 0c06eHHOCTH CeBepO-3aiaiHo|
HACTH €ro TEpPUTOPHH. B PACTIPOCTPAHEHUUH COBPEMEHHOIO YeloBeKa OT BOCTOMHON AHATONMN I
Aomunbl Mhpa. B janbueliieM  nomyvenubie  gauuple 6L CONOCTABIEHB €  COCEMHIM:
HOTYJBILHAME JUIS YCTAHOBJICHHUS CTCHEHH TEHETHYECKOTO POACTBA MEXY HPaHUaMU H APYrHM]
HapoJlamMu paccMaTpPHBAEMOro periona.

Y-XpOMOCOMILHbIE FAMIOrPYIIBL MPAHCKIX a3epH NIPHHAANEKAT K YETBLIPEM OCHOBHBIM 10T0-
3altaiHbIM asnaTcknM Baprantam J2-M172, R1b-M343; R1a-M420 u G-M201 (cocTasiss BmecTe
OK0I10 64%). [poucxozaeHne GOMBUIMHCTBA U3 YTHX POIOCTOBHBIX CBA3BIBAIOT C 3eMITEACTbUCCKOI]
pesomotuteli na binskiem BocToke, B 4acTHOCTH, 9T0 OTHOCUTCS K IPOH3BOAHbIM rarjiorpymnam
J2a-M410 (2% y wpancknx asepu). RIblb1*-L.23 (1 1.4%) n G2a-P15 (4%). Tlonyuennsic
PE3YJILTAThI COMNACYIOTCS ¢ paHee OnyOIUKOBAHHBIMH JaHHBIMU O JOHEOMHTHYCCKON IKCITAHCHH ©
Mparickoro nnaro no nanpasnenmo x Espone uepes Kaskas/Typuuto (J2-M410%, J2-PAGES5*, J2-
M3530. G-M201* n R1b-M269*). B 510ii CBA31 HEOGXOTUMO OTMETHTD BAKHYIO POJIb MJ1010POJIHOI
obmacti Ha cesepe Mpana kak kanana julsl NOTOKa FeHOB depes reorpafuueckiie Gapbepbl Ha 3anae
1 BOCTOKE CTpaHbl,

Pasromeproe pactipesienienne asyx serseii rannorpynn Ri (Rla u Rib) u J1 (Jle n J1*). B
OTIHIMHE 0T OCTAIBHBIN STHUYECKHX rpynn Mpana u ApYrHX W3YUEHHBIX MONyISLMii, a Taioke
HAIMHHE HCHTPATLHOA3HATCKIN KOMITOHEHTOB y HPAHCKIX @3¢PH CBHACTENLCTBYIOT O PaCHIHpeHH
ORCHAHCHOHHBIX - BOIH - Kyprauckore Hacenenust ¢ [onrtnitcko-Kacnuiickoif  crenn, koropas
ACCOLMHPOBAHA, COOTBETCTBEHHO, € pACIPOCTPAHEHHEM HHIOEBPONEICKUX SI3bIKOB H KOUCBHIKAMI,
FOBOPALINMI Ha ailtalickux ssbikax. Kowrpactioe pacripesienienne stux ansuii B pasiuunbix
reorpaguiccknx toukax Mpana, B ocofGeHnoctu ¢ 0fenx cTopon ropl 3arpoc. YKashiBaet Ha
BOSMONHYIO GAPbEPHYIO POlib T1OCEAHET0, MPEIATCTBYIONYIO MOTOKY 9TUX POAOCHOBHBIX 1a
Zpyryio cropony Mpana.

lcorpamueckoe  nponcxokaenne  rannorpynnsi G, COFIACHO  BpeMeHM SKCHAHCHH  ee
cyGranmorpynii, Bepositio, caisano ¢ Bocrounofi Anaronueit, Apmenneii win 3anamibiv Wpanom,
umest Bospact okosio 8800 mer B HMpawe ans cy6ramnorpynmns G2-M406, uro COOTBETCTBYET
BPEMCHIT NCPBLIX HEOMHUTHYCCKUX flocenennii na rope 3arpoc. Hannune pannoit ranorpynrm u J2 v
HPAHCKIX a3CpH CBA3BIBACTCA C PACHPOCTPAHCHHEM 3eMENENHs, KAK 9TO W NPEANOAAranoch panee,
0COOCHHO B €BPONEIiCKOM KOHTEKCTE.

Lenrpainbroasiarekie ramiorpy e UMEIOT 3HaAUNTEbHbI BiIa (6.4%) B HaTPHIIMHEATHYIO
FCHETHHCCKYIO CTPYKTYPY HpaHckux asepu. [eorpaduueckoe monoxewue cesepo-sanana Mpaia,
BCPOATHO,  CMOCOOCTBOBANIO  BTOPXKCHHIO  MOHFONOB M TIOPKOS3HIYHLIN  [UleMeH ¢
HCHTPAIbLHOA3HATCKMX CTENEH B TPHHALATOM BEKE HAIICH 9pbi. DTOT PEFHOH GbT TAKIKE COCTABHOI
HACTHIO BETUKOro UIETKOBONO MYTH, a TAKKE TEPPUTOPHEIt JUIs pacceleHus N0HCHaMCKITy UpaMies
HCHTPANTLHOASHATCKOTO NPOMCXOAICHIA, a4 UMEHHO, COMIMIALEB, Xope3Muiilies, ckndoB i anaios.
Cmena g3bika Y HPaHCKNIX  a3epu,  NPEANONOKHTETLHO, (IPOXOAMIE MO MOJETH  SMUTHONO
JIOMHHHPOBAHIS.

Ofnapyzaenplii y Mpanckinx asepi BLICOKHI YPOBCHL FeHETHUECKORO pasnootpaszus (0.8796
it Y-xpomoconbt 1 0.9000 s MHTOXOIJIPHATLHBIX "AIIOrpym)  MoxkeT OblTh  00bsACHEH
OCOOCHHOCTIMI  PEriona Kak KOpHAOpa JIPeBHEITIIIX MHUPpatuii mojieit 1 61aronpusiTHbIMu

YCIHOBUAMHI  JUISL OCEIIOre 06[)2”&! JKH3HH, BCAYUIHMMHW K PE3KOMY )JCMOI‘Dil(i]INCCKOM_V pocTy B
HaHHOM  peruoHe. B APOTUBOIOIIOKHOCThL OTOMY pesyabrary, vy HCKOTOPLIX JTHUYCCKUX Fpynn




Mpaua. B uactHOCTH, HPAHCKIN TYPKMEHOB, 30pOACTPHIiLCE 1 OCIYKE BBISBICHA HIT3KAs CTCHCHD
ITATPHIHCAILHOTO  TEHCTHHECKOrO  PAasHOOOPA3NA, YTO  CBIJICTENLCTBYET 00 HX  ANHTeIbHON
PCHPOAYKTHBHON  M30JSUMH 110 [IPHYHHE  A3bIKOBBIX. PEIHTHO3HBIX i JAPYIHX  KYJALTYPHBIX
0COBEHHOCTEI.

Fereporennas  narpunnneansias — reneruueckas CTPYKTYPa  MPAHCKUX  asepd  Oblia
CTATHCTHICCKN TIOATBEPICHA PASIHYHBLIMU TECTAMI, B 4acTHOCTH, Ha ypoie STR ramiorunos.
MojtaiibHbie rannoTubl upatckix asepu npuHannexkar K ramnorpynnam G-M201. R1b-M343 u Jle-
Page08 (¢ wacroroii 0.045). npw oM HaGmonaercs IIEPECCUCHHE YaCTOT MOJAILHLIN FAMIOTHIIOB
Je n G-M201 wu komBuHHPOBaHHbIX MYJKCKUX  popociioBubix Mpana. Hannune opnnakosoro
MOJAQILHOTO FanioTuia rauiorpynst Jle y upanckux asepu, apmsickoii nonyisinn Cionmka i
KOMOUHHPOBAHHBIX HPAHCKHX 00Pa3LOB yKA3LIBAET Ha TO, Y4TO anibli BapuaHT Y-XpoMOCOMbI MOT
11poM30iiT  Helaneko or  Boctounoli Awnaronmu  unm [Okuoro  Kaskasza. ¢ ganbheiinimm
pacripocrpatennem 13 Cpeanero Boeroka B sanajmnom nanpasienn.

Bascueiimedi cocrapmstoweli Matpunianaibioii renetiieckoli CTPYKTYPbI HPAHIIEB SIBISCTCS
SaMaHOCBPAsHICKas KoMIOHenTa, coaepxauas rarmorpynnst N1, N2, X. R2. JT. U. n RO. B
HPCACTax HTUX ponocosHbx H i U Makporammorpynmner okasaiics 6e3ycnobio MpeodIaIatoIIMH,
Honyuennibie pesyibrarn ykaspiBaior Ha B wesom OJITHAKOBYIO TCHETHUECKYIO CTPYKTYPY Beex
HPAHCKUX  TIONYJSILMH 1 CBUJIETENBCBTBYIOT 00 HX [PONCXOMKACHHH OT  OOLICro JIPEBHErO
mareputekoro redodonga. K tomy ke, mHHrBHCTHUECKOE pasHoobpasie pasinuyHbIX PErHoHoR
(nest B By HHAOEBPOIIEHCKIEe 1 anTaiicKie S3bIK) He 0TPaKelo B HPOCTPAHCTBEHHOIT BapHatim
MuToxonapuanbioit JHK.

Heemorps a exoaetBo Meskay mpanckimm NOMYJSIUHAME 10 PACTPE/ICICHIIO BCCX 0CHOBHBIX
3ANAIIOCBPASHIICKHX  TAMIIOTPYII, B 4aCTHOCTH. JBYX aBTOXTOHIDLIX ponociosubix H u J. y
I0ACHOASHATCKIX  BapuaHToB B 00pasuax w3 Kepmana orsmeuana  Goljiee  BbicoKas qacrora
BCTPCHACMOCTH, HCM Y APYFHX HPAHLEB, YTO COMACYETCs ¢ reorpaiuecking pactionoKer e
oburactu Ha 1oro-octoke Mpana. Bocrounoespasniickas komnonenta y katikaiies i asepu nmeer
00JIce BBICOKYIO YACTOTY paclpocTpaenins, uem y APYTUX HPAHIEB, YTO MOKET ObITh CBSI3AHO C
HEAABHIM TIPUTOKOM I'CHOB B MEPHOJL BTOPKEHNS THOPKCKHX 3axatunkos (1037 - 1194 rr. u.s.) u3
[enrpanbhoit Asun B pan.

Fannorpymna U3 mrJIHK nwveer 3aMeTHYI0 qactory v kauikaines (0.083) u asepu (0.041).
Ipennonaracres, 4ro ykasarbiii BapuanT pacnpoctpanuncs w3 Csanernn (I'pysus, Kaskas) uepes
cepepo-sanan Mpana. Beasn ¢ kouesbiM 0Gpason xusin kauikaiines Ha rope 3arpoc, Broie
BEPOATHO. 1TO rarorpynna U3 pacnpocrpaiisuiach napaiienbHo ropas ¢ cesepa Ha 1or Upana.
Onnaxo sipyrue ocnoBibie reorpauycckie Oapbeppl, Takne. rkak Jlawre-Kesup Haurre-Jlyr,
BUIHOIHSII DapbepHYIO POIIb JUIS IaHHOI PAIIOrpyiiLl 1o fpudyne  nosHoro orcyrersus U3 B
00pasuax u3 Kepvaua.

Haxn oBuapyskeno. aro wacrora rannorpynns M sHaunmelsiio ymenbnaeres or 49%
IMaknerane u 34% B Typrmenncrane o 1.5% b Hpane u 4% 8 Typunu, nossomss,raknm 00paszom,
BLIACIHTE SAAIHBIC TPAHNLbLI pacipefenenns aannoii rannorpynnsl. Lpeanonaracres, ato ise
bonbmne Constible nycrwinu B cepeanie Wpanckoro waropest npejcrasisior coboil uerkie
VPAHILBL - PACIIPENCTCHIA JIAHHOM  CreunuUeckoll 10KHOA3HaTCKOl Faluiorpynmn K BOCTOKY W
Hpanckomy naropeto.

B uenon, namu nokasano, 4o nonymsimonto-reneTiieckie Meto ! MOTYT TPUMCHSITHCS TSt
HCCICHOBAHNS  OCHOBHBIX  JIEMOTPAGHUCCKIX  MENAHH3MOB, OTBETCTBEHHBIY 34 3apOAJICHUC 1
JRenancio nonyisiiii venosexa. B paGore BbiiBacubt rianibic dakropsl, OJlarofaps KOTophbin
Cclhopanposanucs coBpeMeHHbIe Harpi- i MATPUIHHCATLHASL TCHETHYECKIE CTPYKTYPBI MONYISLLII
HPAHCKIX a3CpH Kak KOPCHHOro Hacenenns cesepo-3anana Mpana.

SUMMARY
Ardeshir Bahmani Mehr

Genetic structure of populations of Northwest Iran according to the Y-chromosomal and
miDNA markers

In this work. high-resolution Y-chromosome and mtDNA analyses of 645 males from Iran were
utilized to generate a comprehensive haplogrouping of contemporary diversity and to elucidare
the role Iran, particularly northwest of its territory, played in population dispersal across the
latitudinal belt spanning western Anatolia to the Indus Valley. This data was then compared
and interpreted within the context of geographical neighboring countries/ regions in order to
envision the extent to rate of genetic affinity between the Iranians and other populations of the
area.

The Y chromosome haplogroups of Iranian Azeris belongs to four major southwest Asian
haplogroup; J2-M172, R1b-M343; R1a-M420 and G-M201 (collectively comprise 64%). Most
of these lineages are implicated with the Agricultural Revolution in the Near East. particularly
the derived lineages J2a-M410 (2% of Iranian Azeris), R1blb1#-1.23 (11.4%) and G2a-P15
(4%). This pattern agrees with previous findings on a westward diffusion and pre-agricultural
expansions from the Iranian plateau toward Europe via Caucasus/Turkey (J2-M410%, J2-
PAGES5*, J2- M530. G-M201* and R1b-M269%). It might emphasize the important role of
fertile region in the North of Iran as a gateway for gene flow through/against the geographical
barriers in the West and East of Iran.

The equal distribution of two branch lineages of R1 (RTaand R1b)and J1 (J1e and J1%), in
contrast to other ethnic groups of Iran and other studied populations, and the presence of
Central Asian components in Iranian Azeris are indicative of expanding waves of Kurgan
people from the Pontic-Caspian steppe. which is associated with the spread of the Indo-
European languages and the Altaic-speaking nomads, respectively. Contrast distribution of this
lincage in different geographical locations of Iran, particularly in both sides of the Zagros
Mountains. indicates its possible barrier role which hampers the flow of this lineage to the other
sides of Iran.

The geographic origin of haplogroup G plausibly locates somewhere nearby eastern
Anatolia. Armenia or western Iran due to expansion time of its subclades, which was estimated
of 8800 years in Iran for G2-M406, that corresponds to the first Neolithic settlements in the
Zagros Mountains. The presence of this haplogroup together with J2 clade in Iranian Azeris,
has been associated with the spread of agriculture, as it was reported especially in the European
context.

The Central Asian haplogroups have a notable contribution (6.4%) to the Iranian Azeri
paternal gene pool. Geographic location of northwest of Iran may have facilitated Mongols and
Turkic-speaking tribes invasion from the Ceniral Asian steppes in the thirteenth century CE.
This region was also a constituent part of the ancient Silk Road, as well a settlement area for
pre-Islamic Iranian people of the Central Asian origin, namely the Sogdians, Chorasmians.
Scythians and Alans. The language replacement in Iranian Azeris presumably took part through
clite dominance model

High level of genetic diversity detected in the Iranian Azeris (0.8796 for Y- chromosome
and 0.9 for mDNA haplogroups) might be explained by the peculiarity of the region as a
corridor for ancient human migrations and conducive conditions for sedentary habitation
Ieading to sharp demographic growth in the area. In contrast, some other ethnic groups of Iran
as: franian Turkmen, Zoroastrian and Baloch have shown low level of parental genetic diversity
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which reflects their long-century reproductive isolation due to their language, religion and other
cultural features.

The heterogeneous paternal genetic structure for Iranian Azeris was statistically supported
by different tests particularly on the STR markers haplotype level. The modal haplotypes in the
Iranian Azeris belongs to haplogroups G-M201, R1b-M343 and Jle-Pag08 (equally 0.043)
while for the JTe and G-M201 modal haplotypes overlap with combined samples of Iran. The
presence of the same modal haplotype of haplogroup Ile in Iranian Azeris. Armenian Syunik
and combined Iranian sample shows that this haplogroup might have originated nearby eastern
Anatolia or south Caucasus and was spread by westward movement from the Middle East.

The major component in the matrilineal genetic structure of Iranians is the Western
Eurasian one comprising the haplogroups N1, N2, X. R2. IT. U. and RO. Within West-Eurasian
lincages. H and U macro-haplogroups turned out to be by far the predominant lineages. These
results demonstrate close genetic structure of all Iranian populations and suggest their origin
from a common maternal ancestral gene pool. Besides. the linguistic differences in these
regions (i.e., mainly Indo-European vs. Altaic) are not reflected in the patterns of mtDNA
diversity.

Despite the similarity among Iranians due to the distribution of all main West Eurasian
mDNA lineages. in particular two autochthonous haplogroups H and JI. the South Asian
components in Kerman samples has higher rate than in other Iranians. It is in agreement with
the geographical position of Kerman providence in the southeast of Iran. The East Eurasian
components in Qashqai and Azeris have considerable portion and higher frequencies than in
other Iranians which might be ascribed to recent gene flow and is in accordance with the
history of entrance of the Turkic invaders (1037 - 1194 CE) from Central Asia to Iran.

mIDNA haplogroup U3 is frequent in Qashqai (0.083) and Azeris (0.041). Indeed it seems
that this haplogroup expanded from the Svaneti region (Georgia, Caucasus) across the
Northwest of Iran. Due to the nomadic life of Qashqai in the Zagros Mountains, it is probable
that this lincage distributed in parallel of Mountains from North to south of Iran. However other
main geographical barriers such as Dasht-e Kavir and Dasht-¢ Lut played boundary role for the
gene flow of this lineage due to complet absense of U3 in Kerman samples.

We found that haplogroup M frequency abruptly drops from about 49% in Pakistan and
34% in Turkmenistan to about 1.5% in Iran and 4% in Turkey, thus marking the western border
of the haplogroup M distribution. It seems that two uninhabited Great Salt Desert in the middle
of the Iranian plateau display sharp border for the distribution of South Asian specific mDNA
haplogroup to the east and to the Iranian plateau.

In whole, we have shown how population genetics tools can be used to uncover the major
mechanisms responsible for the founding and expansion of a given population. Specifically, we
have unmasked the major mechanisms that have shaped the contemporary genetic NRY and
mtDNA gene pools in the Iranian Azeri population as an indigenous population in the
Northwest of [ran.




