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l,bfuollhr€nI-L
ilbtlph uffiur\urtrnplnr-hg 'Ihqlt bfunqru htr4hrfunqur\urtu 1tq-mtrhpfr 1j

hp\ptuqnpbnrplurir tnurpulbilurh unnulnrl Zruluurnuhp tuh"- \ruphnp
iu2fuuphruqpru\*tt nlhpp t qpur{ntf: Ul4nthruh4hp&, hurl dnq-nr,$4p qurutlntptiuh r,fhp

pruqrftupfr{ hurpghp 4hnhu rihntr.f hh lq.urpq.urpruhr{uib, h 4puhg npn2 r,furu}rh qphpt
tuLhbrup t qrurnunluurhhl ilfrtultr ur{urh4tulpuh hhul-uqnr'nru\ruh dmnhgntdhhpi
(qruunlmplmh. hhurqlnnntplnrh, thqr{urputrmplnth, rumuuqhlurpurhmplmh,
rlup4rupurhntplmh) \frprumiurilp IRedgate, 2000; Payaslian, 20071 Kurkjian, 2008]:
.{hp2ftr puurh rnurp}rtrhp}r phpurgp..'' rl iln1h\nt1urlfh qhtrhurfr\ur\urtr rnhfuhnpq}rruhhp}r

unurgphpu-rgp htrurpul{npntplnth L rnrlhl purgunnphpr il}rh2. ruldrl ulur.nrhupurhtrhpp 1-r

rlurp4urpurhhtplr hullurp urhnpn2 rftrurgurb pu-rqrlurplLl |rpnqntplnthhhp [Weale et al.,

2001; Yunusbayev et al., 2012; Herrera et ai., 2012]:

durdrutrur\ur\|rg rinlh\nt1ur1|rh \htruurpurhru\urb rlhpnql,rhpp pm11 th uurfiru

rltpur\urhqtrhl dnrlm{nLp4titp}r qunmfntplnthp' \frpurnhlml hrulpurqbrulfrtr'

rftulpurqburlfrL \*.i hp\\naiftuhfr (hflfhu\utrnttl rumrnnumlurl|rtr in\muhhp)
drunurhqrlnrl h uhptr4L ukpmhrl rlrnlurutrgr{n4 qthhrn}r\ur!.urh drup\tptrtp}
hhtnruqmnmplmhp: Surh!rugrub ulnulntgurglrurqir hurlpurqburl|rtr qhhhrnlr\ur\ul:
qrur.nrJnrplurh r.ltpr.u\runmgmtlp hlufhr{urb t Y ppntlnundir nh\ndpfrhrug}rru1f

ythprup\rln4 hturmlurbmrJ (NRY) rnh4ur\ur1r{urb ilurp\hphhpp qhhr:,nnfrqrutJnpriurir {pur
[Quintana-Murci et a1.,2001; King et a1.,2008], riptr24hn r{urlpurqbullLii-r qhhhrnlr\ru\rufu

qullnfnr-pputr i]hpu\ruhqtrmrlh frpu\tuhurgrlntr,t L tfltnnpntr4pmr'iu-r1|rb "ILfa-p ffttu
qurtnln4 p\muLhplr dlr2ngm{ f Comas et a1., 2000; Quintana-Murci et a}., 2004; Ilehar et a1.,

20081: ?hrulub urlh r]rruurnhl,, "tt urmunumlurlpl-i durp\tphhpp \pnu1 tb uinuLlhl

urr.fpnrl2tu\rutr qtl,ihurp\ur\urh lrhsnpriugfur" ull,rntu.rr'fthurlhlni tlfrhlh {hp2hpu 4pul-rp

lurltrnphb thtr \frpurn{h1 ilhburbul]rul qnulnLiltug}rntr qhtrhur}Qur\urfu burr.lurptl:

hhrnruqmnmplmhhhpmif iMa;rrp.ryx r'{ coaBr., 2007; Fiatek et ai., 2008]: 'thp2plr
murplrtrl,pfrti urrltfr u- un{hfi huldrufu hh oquuqnpbr{ntti uilhq}ruir irnpurqnrlfu

qhhhrnlr\ru\u,rtr urtfuhnpq]ruhhp, frtr2qfru]rp htr ']1-f+ dir\pn2frqhpp h trrl2np4 utptqp
uhlrlhhunJnpmrfp fSchonberg et a1., 201i]:

Zurl dnr1mfu4]r qhhhrnli\r"u\uth qurr.ndntpqurh {tpru\urhqhnLrlp 4drlup}rb lutraltp't,
|rhlp qurlirutlur{npr{ruE t tmr}uurqurtnrltu\urtr durtfr:rhur\hhpmri hrulhpf burqrfiutr pr:rp_q

qnpbBtrprugnr.[: trrugp ru14, Zurluurnurhp r]uFhp 2urpnthu\ qr-nh{h1 t omurp

rntpmplnthhhpp hhpur\ur3mp1u-rtr htppn [Bournoutian, 1993; Faylasian, 2007]' purqil]rgu

htipurp\rlhpr{ Lrurh r-mupphp ghrlur}ur.iphfrh uruupurnu\nr-plntbhhpfrh: /,ru1\ur\urL

qmqm;lurglrrulp qhhhrnlr\ru\ruh hhururqni-nmplmhbhpp dhb durup rllurlntrl t, np

hurlhplr qhtrn$ntu4p rilr2rutrfurul 4|rpp t q;ruqhghmrf brilnqrulir b llhlhltr UpUt pf ilfgL

fNasidze et a].,20041'hururnurnhlm{ htrurqilnur\url-r urlli tl\rulnr-plnthbtpp, np

ZrulururmuhB hurhqfruurghl h Ulr2lrli Uptrtpttg tihqh trurfiurhlurtr phpur\r1qfr trhn[rBSruL

Currlfdhph rlfr2urhgp [Colledge et aI., 2004; Zvelebil et a1., 2004]: Uru\ru1h, irulurunruhp
brfunqrulfrg h lIfr2|rl-r Uphhpfrg pu:durhnq qbhhurf\u\ub hhnun{npnrplmtrbLp}r

hhr.nuqmnrfurtr urp4lnrhptrhpp rnurpptpr{ntr,l hh' \ur}urlurb ntunnlhu-ru}rp{nq

rftup\hprulfrb hturfur\urpqfg; U1u hLuLqtuilurlrpp pnr11 | urur{-ru hlipur4phl np

tnrupubur2p2urhntd trhp\urlfru qhhhulr\u\ruti \r.unnrglrubpp &hulr{nptfurh qnpbnril
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\uILn1-r 4hF hti nrbhgtl trurb uhnnrl qtulilurhu^{rp{ub rrlrrrr;rrrl;rrrrllrrrlr

Irpu4urpdmplmtrhhpp fNasidze et a1., 2004]:
Supphp qhLhurfrtiru\urh rlup\hpur3lrh hurilurlltupqhpmi |rpru\tutrtut1ll,l l,tr

hrul\ur\*rh ulnulnrllugf.uth rlh z*np qhhhurir\ur\urh hhrnruqnr.nmplnrhhtp lwt'art, t'r
al., 2001; oraHecxu, 2008; Matevosyan et a1., 2011; etc.]: uruuhurrlnpruqhu, purgurhurlutl[,1
trh rur{t{r uhprn qttrhrn}r\ru\urh hrftuLmplnrhhhp hrultpfr h Vnr-l\uumtf }Lphtrg
ur2|uurphurqpur\urtr hrupLrubtrhpfr .thllr' purtr trpurhg hr$nqru\urh lhq{ur\urL
uqqur\hgbhph fNasidze et al., 2003; 2004]; .]ur i{\urlnnl h urlh rftuu}rh, np Zurpuurnurhnrr.I
htr4hr.lpnqur\urh thqnrhhpfr rmupurbnuip dr nqh\grlt1 ptrlr\hhpfr qttrnSntr4|r t*r\urtr
$nrlrnlunrplmtrhtpnrl: IJur\urlh huryhpfr dnur Y ppmJnunr"Iu.rlfrh Rlb huqpluttph prupdp
hurduriuur\urbmptmhB [Nasidze et a1., 2004; Myres et a1., 2010], nplr run\urlntplmhp
\urq{ur& L Uhurunfirur:hg +hqh br$nqur hh4hr.frnqur\ruh lhqmtrhp]r hhprJmbrfutr
hhrn, rl\rulmri t hulbplr h r{ruq hh4hqpnqurg}rtrhpfr d}r2Li npn2ru\}r qhLtuh\u\urL
ptr4hurhpmp3nrhhhpfr r.iurulrtr:

2*n\ t tr2t1, nn hurlulfhnul fpur\urburgr{r.uE hrulhp}r ulnqmllurgfurh
qhbhurir\u\urh hturruqmnmplnrhhtpp r.Itburilruuunip (purg| Weale et al., (2001)-frg)

\urururpr{h1 htr ph4hurhmp hurl\ru\urb ulnqm;urgfrurl}r {rnpprupurhur! br.Im2hhp[
hf.iurtr r{piu' ilfrrudurr.IurLu\ h."Zrlh lurnhhprl hpurhg rntupurbprulfh
qrurn\rufuhfmplnttrp: Unrlh ur2|uruuurhpmr-f ph4qp\{h1 hh hurlhp}r npn2ur\fr
urtupubpurifrh turfphp, npnhp hhuurqnurlhl hh purn frphhg hrufurrlrhhpf (hurlpu\urh L
ilrujpur\rub) btrtr4u^lur1pfr" |rhp pnr-]1 t tnru{-ru hruhqtlnr hrul\ur\uri_i qnqntgruglrrul}r
qhbhurfr\ru\rub purqr.fuuqurbmplurl,i ir htupur\|rg fuhlr\ru\urh l".ffhnl, hhr.n Lrpurtrg
htfruhmp1ulr durufrtr *rtrhll, hfnlhullnprlurb hqpruhurhqnulhhp]r: Uqhihh,
ur2furuphurqpru\urh urupphp |udptpmr"f Y ppntfnuntiu,rlltr" diu.nnpnh4|rmrftulfrtr .ILrd-h
h urmurnumirul}rh ilurp\hptrhpnr{ frpur\urLtugrlurb dlrurdu^ftuhu-r\}u
hhrnurqnunrBlmhhhpp hhruprur]npmplmh hh phahn'.r-f utnurttul druriruhur\ur\]rg
hur3hpfr u,rnunlhl rurlpnrl2ru\urtr qhhhmlr\ur\urh qunn\hpp:
Lqunnur\p h fubahptrhpg: U2|uruururtrpfr 'i:ulunnui\h t h\ruptuqphl dunluirur\ru\frg
hulhpfr qhhtnlr\ur\ruh pruqr.Ir.uqruhmplmhh rr i.unurhd.hruhurur\ntplnthhbpp pur.n y
ppndnunr-fp, illnnnpnhrlfrmdurlfrtr .ILfd-b h urnrtnnumlbhpfr rfuip\hphhpfr"
htuilttfulnhprl hpuhg ururpurbur2p2urhmrl ptrru\r{n4 u11 hptrfrlur\utr }utfphpir htur:
Lqulnu:\|r |rpur\rutru,rgilurh hurilurp urnru2ur4pr{h1 hl-r hhtntrlurl }uli4!pl-rhpp.

n"fhumilhurulrphl drurlurtrur\u\|rg hurlhplr mrupphp ur2|uruphruqpur\rutr futlphplr
qhbhrnfr\ur\urtr piuqr.Iurqruhnrplmhp ir rnrupphpur\{urbrr plmhp:

2.Y ppnr.lnum{f hp\uihlurlfrh h r.Ifr\pnuiutnhfnnurlph rfurp\hphhpfr
rrumrlhurufrprftuh hfrdruh ripur gtrtuhrurntl hrulhplr burqrirutr durtlurhur\u2p2urhp:

3.'Ihupqrupurhhl hurlpruqbrulfb unlmuhmppuh ur{urtr4nripfr h phur\lntpputr
nh4ur2urpdhp| urq4hgrr plmhp durilurhru\ru\frg hu1\ur\urtr qnqmgurglrrulfr
qhtrhuf \ru\iub \urnmg{rubp]r rlpur:

4. Y ppnr"fnumlfr hp\ru1bpr1|rtr h rflr\pnururnt{-nnur1}rh tfurp\hptrhp}r rlhplnrbnrplutr
hfiluL r]pur utnnrqtl hruti2hhurhulhplr bruqilurh rlhpurphplurl u_rnQru {urp!urbtrhpp:

5. Qutn urnnnnuntirulfh (Hl-{ L d}r\pnuruurhfnnhhp) ilurp\hphhpfr h\urpurqphl
hu1lru\urh ulnqnr;urgfiurtfr ururpphp ur2furuphruqpru\rul-r |urlptpfu qhtrhnlr\u\utr
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\urnnrgr{urbpp tr gtltu\guplnrhtrhpp, fLlqhu dlLilrul,rg httn, ulhqhu Li
flr2hp\purbrrlurh rnrupurbu2ppruhull-rh hruiltuntpuurnnl:

6. Cutn Y ppnrlnunil|r ir Ht,A dtupLlhptrhpf htutlhtltutnhlnt[ mrupr,ubur2p2rutrfr ururppbp
dnrln{nrprlLhpfr hhu rqurpqupu.rhbl hur;[1ru\tuh ulnulnr;r.ugfu.uth rthpBU Uhslrtt
UpLtpf qttrhufr\ur\Luh pu.rpr.nhqnrr.l:

Up4lntpLtpf qllnur\urh h qnpbtrur\urh tr2urtrur\np1n\: Fu.rgurhurl.n{h1 t, np
dunlurhur\ur\frg hr-u1\ur\uh qnqnrgurglrurh phnrpurqprlnrr-i t purpAp qthhrnlr\ru\uih
pruqrftuqtullnrplullp, npfr gmgruhf2p (,&) ururr.nurhr{nn{ t 0.9512-frg 0.9902 b rifr2h; trurg}r
ru14, hurltpfr r1|lnurp\rlnl ru2|uurphurqpur\u,rb ]uilphplr rilrgh hurirnirruphprlub huulu\
qhl-rhr.nfr\ru\urh rnurpphpru\r{urbmplnrhp hur{urum}r L h npn2 4hqphplmf qtpurqruhgnul
t ur11 tphf\ur\urtr furlpbpf rllrgh hullurqurnuufuurh gmgu.rtrlr2trhpf dur\rup4u\p:
rlurpqr{h1 t hruh, np putn Y ppmlnumlfr ilurpQhphhph {hpprbnrp3urh urp4lnrhphhp}r'
trul\ru\urh prupd.pul{urh4ur\p r{tpruphru\hgqhlt hhnfrp3ruh dur.Iurtrur\ur2p2urhmrl (10-

12 hruqurp r.nurplr u-rnur2): Uyu druilurl-rur\u,r2p2urbp hunlph\Lnril t rlhp2frh fun2np
uurngurlryrltftuh huhuh2f h hrrlurqnpbntp3urLr bruqrhuh hhr,n: I.pnp, dr-utfurh*\*\hg
hurlQulluh qhhn$nh4mtl qhplr2fumrl th runrugfrti hp\puqnpbtrhpfr qhtrhurfr\rl\urh
urnurir&hurhruin\mp3nrhhhpp pirnpn2nq Y ppmlnundlr unupphpur\trhpp, |rtr2qbu
opfLull' J2- h R1b1b2 hr.uqlnfuilphpp:

Ur.nurgrlurb urp43mhphtpp gntlg htr uufru, np hruS\utltuli qnqnr;urgfu.ulfr
qhhhrnlr\ur\ruh \runmgrlrubph ,lfr* huqpurqburlfrtr utlmuirmp3ruh u,nlurir4nrlpl-r mi-rfr

IdmJt urq4hgmplnrh: Ur{hfrtr, .ltnZhtt r}unfutrru\trhpnni mppruir}rqurg}rurlnr{
qurSi.Iurhul{np{rub ptrur\1m1a1urh \Lhurpnhurr-Ihrn r.nhqur2urpdL pmlugptl t u1u
bpLrmlpfr urq4hgmplmhB: Ulhnrulfhtrurlhlrr{, hurltpp hurh4hu qurlnq nprqhu
hrulpruqburlfrti urilmuhnrpluh ur{url,r4miplr \pnqtrhp, 4pulrnpmil htr npn2ur\]r
qhLhtnfr\ur\urh runurhd,hurhu,rur\nrplnrhhhp, ullb L' purn Y ppntfnumlfr rhup\hphhpfr
ulnulmg rugllutr u{h{r L 2tpuul{npr{rub, purtr' puur rlfnmpnh4llldur3 }rb'}L{a-}r:

-Frugurhrupnr{t1 t, np huLl2hlluhurlhpfr bruqmi-fttupruhmplrub r{u-rpQurbhtpirg rihulh
rft\p' urphdrnurhrul\ru\ruh bruqmilp, nrbfr qhtrhmfr\ur\tuti hlrilLurr{npnuI, tr flrnr{frtr
hhppr{nu-f t hpurhg \hhtnpntrurufrur\urL burqriruh i"iurp\urbp: 1pu hhr.n dt\rnh4,
hurtt2hhruhrulhp! qhLbtnlr\ulurtr \urnnrgrlubBh .h* dhb urq4hgnrplnrh L nrhhghl
hp\urpurrnb h |ufrurn urpuuhtulnr.{urb t{hpurpuu,i4pnqur\urh rlhllmuugmrIp, frtrjr
r.iurulrtr rl\urlmrf t unlurl ur2|uruphurqpu,r\urh ludpmtl lh-rl.tL qhtrtnfL\ur\urll
purqdurqurhmBputr gurbp rftu\urp4ur\p:

Ununnundurll'rtr (HLA h 15 rlfr\pnuulnhfnntrhp), |rhlqhu l-rurh Y ppntinunr,ffr
tiup\tphhpp r{\urlnrd hh hurl\ur\uh ulnqmgurgfrurlfr urpnurhurlrn!-urb
ru2fuurphurqpur\ruh 2hpurrurlnprftuh iluruptr' rupuugnlhim{ hrul dnrlnql4h }rlr1u1hu
hurqurpulflur\hhp| qurLntinrp3mhp, rulhqhu tL hn* murpphp u-r2furuphuqpur\ruh

torfphnh npn2ur\fr rlh [nruurgr{rubmplmhp:
Ch4hurhnr p urnrfurr.Ip, ru2fuulnurhpmrl qhrnt4i{rud uhr.frurlurtr urp4lmhphhpp,

frl-r2qhu hruh \ruurupL{urb hurdtriulnur\ruh mumrfhurufrplnplnrirLrtpp pnrl1 hh inurfl-ru
npn2tu\frnphtr hqpu\rugtrhpr, np hurlhph mhhtr qfuul{npurqhu r-f}rphpQpurbmlultr
buqnrr.l, frtr2fr rluuftr hh {\rulmtf hh ph'Y ppnilnunrif, ph' rfflnnpntr4fnnftul}rtr'}\,fd-h
h ph'HLA h u31 urnrtnnundurlfrL tiurp\hptrhplr tnfLqrur{nprlub urfuufrhpp:



Lurlururqur2urqurbnrplnrh: Umthurlunumplurh Llntphpp hLp\tulurryrll",1 htr.
nQhhuruurhluhnpqlrur ir Unnqpmplmh - 2o ilfr2ruqqur3|rh qlrururrlnqnrlnr r[, (]nru-
hurl\url+utr (Upn{ntrru\urh) hrurfulurupruh, bptrurh, 2008p.; nUnlh\nrpulfrlL L ;p2ru;frh
\hhuurpurhmplurh qrupqurgrlurh hhmuh\urptrhpp, hpfu,nururup4 qfruhur\urhtrbp]r
ilfr2uqqulfrh qfnnrudnlnrlmrf, 22 auu unlh\m1ur1|rh \hhuupurhmplurh frhur,rilrunun,
bphruh' 2008p.; <r'prutr h rrm{\uru. il}rurulrnrp;nrtr h purqdruqurbmp;nth, rlirpruqqrul}rtr
qlnnurdn4nrlmrf, bphurtr, 2008p.r "Molecular Anthropology in the Genornic Era"
ilf2uqqurllrtr qfruru:dn4nrlnr-r,I, 2nnrf, I.urufrur, 2009p.; ,<.{UL-2865> tl}r2uqqur1]rtr
qlrr.nurdnqm{mrf, bphurb, 2010p.; *\hhururnh}uhnlnq}rur h Unnq2mp;mh - 4,,
ilf2uqqur3frb qfrnurdnqnrfrrd, fimu-hur1\ur\urh (U1ur{nt^u\urtr) hrurlurluurpruti,
bphuh" 2010p.; *Lln1t\mprl|rh tr p2purlhh \hhuurpruhnrplurh qurpqrugrlwh
hhnurtr\ruphhFE - 2, hpfnnu,ruurp4 qlrutrur\urtrhhpfu dlr2ruqqur]fiLr qfnnurdn4mlmr.f, ZZ
AUU {-In1h\m1ur3frb Qhl-ruurpurhmp3urb }rtrur,n}nnntur, bphurtr, 2010p.; 22 qUU
Unlh\m1ur1|rtr \hhurupurtmplurh lrhuurfrnnrurp qlu.nur\urh l""nhf+}, hfrutnmr"i, 2072p.:
9ltuur\urtr hpurururpurllnr-tltrhp: Urnhtnulunumpltuh hfrtttrru\urh urprymhptrtptr
urpurrugnflurb hb 14 qfrnur\utr hpulnurpur\nrrfhtpmrl' urqurqpr{urb }rhlqhu
urhrlur\ruh, urlhulhu hi rlfr2urqquilrh qfnmu\urh qrupphpur\u:hhtpmd:
Urnhllufunuarpyltr \urnnqr{rubpp: Uuhhur}ununtplmtp qprirub L urhqlhphhm{ 138 tph
r$ur, hhpu:nrr ri L 23 urr;1muur\ h 22 tr\rup, \urqrft{urb t hhurhSurl purd}rhhLpirg'
LrhpulEnrplnth, qpru\urh ru\hurp\, Llntphp h dtpn4hhp, rup4lnrhphhp h rlpurhg
ptrl-tup\md, ulftfrn{rnu.l, hqpull1ugn- plmhbtp, hrlm{l-rtp (22d ru4p3mp) :

\,anhf,dbr bq llbr}nrlLbf.
't lnrplr plntpurqfrpg: "ILfd brlnt2hhpp hun{urprlhl hL ury.n} hhpu}r rluru}rg puntptrhplr
d.hn{, Bh4hurhmp p{n{' 4i3 rupur\ruh uhn}r htp\urpgmgfr2hhp[g' burqnulnr{ "{urh,
Uurunth, Qurpr}Iurfu h Upu-rpulnlurh 4ur2unur]rulpir 2p2rutrtrhpfrg: ahLhurlr\ru\urfu
tnlrqru{nptiurh hulftup oqrnurqnpbr.lhl hL hruL l-rurfu\}rtmr{ hul{rupuqpr}urb 1288
hulhprp, 106 ruunpfrtrhph b 205 hq4|rhhplr rlLfd tninr2trtp: CLuprutrpntd Btrqp\rlh htu

rultr 4nhnptrtpp, nqBhp runhr{urqh hphp uhptr4lr tlur\urp4ur\nr{ urplmtiur\gur\urh \ruq
2hh mtrtghl dlmu 4nhnphLplr hhtn: \dm2trhpp hua{urpr{h1 hh urhurirnrh, h pnlnp
rftuuhur\frgtrhFp uunFurqphl hh frpurqt\r{u8 }rturlurd.'.ri1hmxa3m'tr: u2}uulmuhpmrl
oquurqnpbr{h1 htr tluh 3019 hrultpft HLA n}rqrur{nprfurti tnrlrufrtp fiu\pubrr b}
4nl-rnptrhplr hur3\ur\ruh nthunplr r.nrfuurpbhplr purqurlfrg:

2unfhrfunnur\ruh tnrfuurltrtp[ hur{ruprubndrhp: 2rulhpir ur2}uurphtuqrur\rutr 2npu }ur{pLp]r
urnttnnumftul|rh ilurp\hphhpfr qhhulrnfrqrurlnpriurb uprymhptrhpp hrurlhr,Iururihl htr 29
u11 hphfr\ur\uL furiphp[ unftruf-rhp]r hhur: Zull2htrurhur3hpf rnrlurfrbpp hurlhiluul{b1
hfu hurh mqph\hhplr (n=39) Y ppmlnumf! rnfrqrur{nprftuh urprl3mhphhpf htrn: bqafrhtpf
hunfrup npqhu hurtthr-fururur\urh ]unr-ilp 4irrnurp\r{t1 htr }rpruplurh pp4hpp (n=95)

[Brinkrnann et al., 1999; Nebel et a1., 2001]: HLA rnpqun{npdu,rl-i u_rp4lnthphtpp
hurr.fhrluun{h1 htr 22 ur11 futr}r\ru\urh to.Iphph, }ru\ Y ppmfnunrf}r' dlr2hp\prubnrfiurh
mrupurbur2p2ruhlr 23 u2|uuphruqpru\urtr to,Jphnh hulfurquuuruiuurb qhhhtnfr\ru\utr
Lnfrqul{nptftufu r-nlfu urltrhpfr hhrn:

atbhnlt\u\urtr urfrqunlnpnul (hqur\]r ftnt\1trrnfurulbtr qngdnp$lryfirtp - SNP, \rupd
mutl4hlu1[L \p\tnplnrtrhhp - SI"" uunu2[rh qtpr[rnr[rrr]uu\uh hurunlrub - IIVSI):
'|LO-h urh2ruurnrtlp \unnurpr]h1 t uururl,r4u-rpu Qhhnl-plapnflnptiul|rh rihpn4nrl:
Ltlnt2htpp urfrulur{np{h1 tL Y ppndnunrlfr 12 SNP tr 6 rlf\pnurur.ntfrtnur;frh (MS)
rlurp\hphbpml: MS \p\hmplmtrtrhpp npn2r{t1 hh Eutrr Kayser er ai. (1,997)

rutllrutlu\rupqrftuh: tr2 SNP-ilrup\hphhpnrl phmpruqrrlurb Y ppntlnunrilr hurqpfurfphpp

4uruur\urpqrlhl ht purn Karafet et al. (2008) url-r{u:hur\urpqrfurh:
\urr.nurpr{t1 t d}rtnnpnb4}rntrlur3}rb '}Lfd-h HVS I hrur.nrlurb}r unlpn42r.u\uh

uh\rlhtnurlnpnnl: Fnpnp ll-lnt2trhpfr hunlurp urnurgr{t1 hh d}u.nnpnh4frmtfurlfrl-r '}Lfd-b
16008-Fg il|rh!-r 16a00 4|rpplr hur2np4ur\ruhntplmhhhpp' hrurftu&ru1b Anderson et al.
(i981) prlruqprftuh ufutriur3|r:

'ILfd lnlnt2hhpp rnfrqun{np{h1 hb 15 MS ilrup\hphhpm{ (D8S1179" D21S1i, D7S820,

CSFIPO, D3S1358, TH01, D13S317, D1.6S539, D2S1338, D19S433, vWA, TPOX, D18S51,

D5S818 1-r FGA):

"I\,fd-h urhgururmrlp, Y ppnrJnundlr nfrqulr{nprr rfp h ilfrnnpnh4}rntilurlfrh 'H,fd-h
uh\rlhhul{npmrlp hh4frtrur\lt l1"qrfhS frptu\ruhurgr{h1 ttr Intr4ntrlr hurdurprupurtr}r
pn1h2p Athhnfr\u\uh ilurp4urpurhmplurtr \htrupntrmrl (The Centre for Genetic
Anthropology, Uhb trplrururtrfru) :

.{fdut\uqtu\tub dhpn4trhp h bpurqpur3}rtr {nuptptrtp: thtrtr.nfr\ur\urh
purqriurqurbnrppttrp (.6) h Lhlir qhhhup\ur\urh hmll.rmplmirp ({ hui2rlurp\{h1 hh Nei
(1987)-nrd phpr{urb oplh\rn}l{ purhurAbnrl: -&r h ,Rsr qhhhrn}r\ru\tutr
hhnurr.lnpnrplmtrhhpp qtrurhunnr.{h1 hb AMOVA Osr updhphhp}r h}rrfurh rfuur' Arlequin
bpuqrur3|rh $-phtnh dp2ngili [http:/lanthropologie.unige.cVarlequin]: Afururlnp

\nnp4frhunnurl|rtr r{hpptbmplnr-bp (PCo) }rpur\urhurgqhlk trrluhmpSutr rlunnpfrgrutrhpfr
hirdurl.r r$ru' hur2r{up\{ub tfh\ tiftrmu qhhhur}r\ru\ub hhnru{npnr-p1mh (frr \tud .Rsr)

piuhrudLnr{: efuu{np pur4ru4pp1ul}rb {hpprbntplmhp (FCA) fpur\rutrurgr{h1 L SNP

hrudurluru\rutrmpluh rfulnplrgu,rtrhplr hilftutr r.fuur (Genstat bpurqprul|rh .h*phfolt
il[2ngn{)' hu2{up\riub ilh\ d}rhnru qhLhurfrQu\rub hmlhntp3nrh (D:1-f prutrur&hm{:

Zfrilhu\rutr uhlgnrhruqbnti u,rhgl-rn4 tupdtptrhpp, npnhp ,upururhrupnnuf hh

lntpurpurh2lntp qnqntllurglrntr phurpurtrplr hdurhntBlmtrb tthpt lrn hhur, hru2{rup\rih1
hb il|rlthntlh ptrtnputrpf hp\m \p\troplrtrur\trtplr rllr2h qhurhruuniurb qhtrhurf\ullruti
hhnrur{npmplnr,Lfg: AMOVA-} h}tiurl-r {pu qtru:huln{rub -Er h .Rsr

htnullnpntplmhtrhpp hur2r{urp\rlh1 htr phrnpurhph }.t pi, irp htur hdurhmplmhp
qurpqhgrfurb {fl:1lu n/(n-l) purtlld.hnrl, npurh4 n-p phr.npurtrph :*trtt t: Zur2rlurp\rlt1tl,r
purp&p hurdurluru\urhntpluh iln4ur1 hurqlnulnqhpB h \plurnhpLhpp fThomas et al.,

1998; Thornas et al., 2000; Wfuon et a1., 20011:

$|pqhhhrnlr\ur\url,r burng (4h\pnqrunf) \urnmgr{h1 L SNP+MS hurulprnfrulurlfrh
hurdurluur\urtrmplmtrl,rhpfr hlliiutr {rru Neighbor-}oining (N} tfhpn4nr{ fSaitou et ai.,

19871' uurutr4urpur qhtrhurlr\ur\urh hhnur{npntplmtrtrhpm{ f1-1r' PHYLIP bpurqpurS}rl-r

tlt*fohfrh ilfr2ngm{ [Felsenstein, 2002]: tln4url hurqlnurfrqhnh h \pruurhphhp]
r{hpprbmplmhB [Thomas et a1., 2000; Weale et a1., 200i] \uururprltl L Excel bpurqpnrJ-:

U2fuurururhpfr phpurgpnttf oqr-nurqnpbr{h1 hh trurh rlh 2-pp rnlp bpurqpurlfrl-r

{ruphphhp' PowerStats v" 1.2, SPSS v. 14.0, h Srrucrure v. 2.3.3:
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IIf"BnhLPLbf b.{ gLLtfqnhu
Zurltpf ururpphp ur2luruphurqrur\urtr ]urlptplr qhtrhrnlr\ur\rutr pruqrfurqurtnr-p1nr-hh purn
Y ppnilnunlf ilup\hpbhplr: U2]uulnurhprr rf oqrnurqnpbrl_rub 12 UEP (hq-\tt
t,pl-rnrlphbplr qnfninpSfrqil) rfrup\hphtpnrl hrulllu\rutr qnulnrgurgfnulntrJ
ptugurhurpm{t1 t t hurqln}unrr.{p, npnhg dfurdunftuhtu\1ur urn\urJnrplmhp qprutrgr{t1 t
ttlrrulh luphrirmuhrulhpfr r.fmn: Upupunnfr, 2lnrufrufr, frpurtluhru3hplr tr ruptnlururhurlhplr

furtphpnrrl iunullhl uru:prubrlurE h J huulplunnlpp (huniruqulnuruluurhurpurp' 40.43o/o ,

ll8.95o/o, 31.460/o l: 37"25o/o)" dfrtrl4tn U3rr hlrprrtl h .\urpupurqnrrj runrur{h1 hurdtufu
hulr4frqnnr t P.(xR1a) hruqp]umtfpp (40.20o/ob,43.060/o), fru\ 2rur.l2hhmrf' BT-(xDE,JT)
lrurulplunrtlpp (43.90o/o): Zup\ t tr2t; np urlu hphp huqgrfutlphptr unu-n{t1
ururprubr{rubhhph hh pnyrrp hurl\ur\ruh }utlptpmrl, 1l,rru1rub huh4}rqmri hh urupphp
hudurluru\urhmp3ulfp: Zurl\ru\r.uh tnrupphp ur2fuurphruqpru\urh l"rJphnh
hurltilunnmp3nthh purn Y ppm{nunrlurlfrh hruqp}udphp}r gnr3g t u{hl ruptnurhrultnr{rub
Ltirullmplmh Ulnrhfrpfr h'lurpupur4|r, |rtrlqhu hurh npn2r.u\f hrlu,rhmp3mh Uprupurlnfr,
2lntufrufr, frpurtrurhulhpfr h ruphtlnurhurlhpf lr.Iftph ttf2b: Zrud2hhurhurlhpp
hrur{uruur}rnphh tnurpphpr{ntr-l hL dhurgub pnpp }utrptp}rg: .{tpnh21ur1 hur3l1ul1rutr

luilphpf riuri:pru\p\fr.n mumrlLurulrpmplnrhh rumut{h1 i}rnrfrnfuur\utr Y ppnttnuntfurlfrh
dlrlpnururntfnnulfrtr rfiup\hphhpnr{ purgruhtulnhp h hlrrltrru\urtrnril tniutrurtri}rq
tuprllnrhphhp, uru\urlh rulu 4huqpnul urnrutrd.l'rh t".lphplr rifr2b r.nurpphpmp;nrhLhph
urdhfi ptr4qb{rub htr, $u\ npn2 4hqphpnrr.l hnrlir}ru\ qhpurqurtrgntil hh ur11

d n1n{nrp4hhp}r rlfr2b run\ur qttrhrnfr\ru\ruh hhnrurlnpnrplmhhtpp:
Cur"n urnurg{urb urpqnthphhpfr' hurl\u\urh qnqmgrug}nuSnuI up&urhurqp{h1 L

qtbhulr\ru\utr purqrlurqurhmplurh purp&p riur\urp4ur\: Urynruur\ 1-nuf hhp\rulurgrlurb
hb hurl\ur\urt-r nurppbp ur2|uurphruqrur\urh luttphpmd qttrhurlr\ur\urh
ptuqtlurqurhnrpltuh gmgurh[.r2]r (rl) updhptrbph purn hruqpu]rulhplr ir hurqp]urlphpfr:
'Iputrgfrg Luqh# uk4h\uun{ur\urh t hurqpln}rqtp}r hur2r{rup\p, Eurn nlh
tlurl2hLurhuShpf |umr,lpp ur:ph L ph\hmrl hurlihrfturnrupurp txqtf gubF
qhLhtnfr\u\ruh puqriurqruhntplurtfp, hhfn {\rulnrd L hpurl-rg hp\ruprutnh
tlb\ntuurgr{ubmplurh rfurufrh: Upurpunnp, ilntufrup tr ruphr.luurhr.ulhpp ptrnrpr.uqpr{nutr
hh qhhhurfr\ur\urh purqrluqruhmpluh gnrgruhlr2p iu]hfr purpd.p urpdhptrhpnr{, il}rtrghn
Ulnrhfrpp, 'Iurprupurrlp tr ]rpruLurhurlhpp qpur4tghnul hh ilfrgurh\jurl 4hpp: Ulmtrfpfr tr
'\upurpur4|r n2 urlhpruh purpAp qtl,rtrnp\ur\urL pruqrlurqurhnrp3mhp r{\urlmrf I
ulunnrfur\ruhnphh ru3u hp\nr |urfphplr hurpruphpru\ruh rlh[nrurugrlurbn- plurtr rfruu]rh,

lru\ |rpurhruhurlhpf rlhqpmr.f'r{hpltrtt 400 rnrupr{ur .nhlauropnrti r.{Lpurpuurrlpqru\urh
tfh\muurgr{ubmp3urL r,[tuu]rl,r: Qtr4hruhmp runr-hudp, hurl\ur\r.uh pntrnp [uriphph ur2pfr hL
ph\trnid qhLhrnfr\ru\urh pruqrlurqiuhntplurh purp&p gnrgruh[r2l,rhpml, npnhp hrurlu4phfr
Lh rntupurbur2p2urtrfr ur11 hptrlr\u,r\urh lurlphplr hLur:

Un4ur1 hurqpnlrqhpfr htrnurqnrnmpSr-thp hurl\ur\urtr ulupphp murpurbpurlfrlr

F.fftptt il]r2h hur3urhuphphl t frhlqhu npn2ui\fr hrir.uhmp3mhhtp, rulhqhu \
urpururhuSn{urb unupphpnrplnrbfuLp: 2,tu1\ur\urL FnFIr }udphpnrtf npn2ur\]r
hurdurfuru\uhmplullp hruh4|rgnr1 hurqlnrnfrq L 14-15-23-10-1i-12 hurqlninhqp (i
hruqplunr,ilp), npp \uqr-fnttJ. L 7.41o/o lurpurpurrlmri, 3.37a/a' frpuri:ruhrulhpfr ilmn,
4.21olo' 21nr ufrunril, 5.41olo' Ulnr Lfrpnr il, 7 "32o/o
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urphthnurhrulhpf ri-rur li hrub$uutrnrrl l. r.lnr1u1 hr.uqprurlrq U.purpunnnrtf (8.51olo):

Ulmtrlrpp h lurpurpurqp phnrpurqprlnui htr P-(xR1a) hurqlnfurlplrh guln\urhnq r.[n4ru1

hurqpurfrqml, fu\ Zuil2bLir r[nqtu1 huullnurfrqp ulurn\uhnrrl L BT.(xDE,Jf)
hurqynfurlpfl-r:

\nuur\ 1.

Zrulhpf lnp rnurpurbpurlfh lutfphp]r qhtrhr.nfr\rullurh pruqr.Iurqurhnrplnrhh pur.n Y
p n nil nunr.turl hh hLu ul Ln m h ut L I h tr h uui 

1 
nlu r.lll Jr h :

luil2Lh Zlnrufu .lupupuul USnrtrirp
(n=82) (n=190) (n=216) (n=296)

,, UntrLJnu i-nulturu.nunulD a -
', ^ l^,, hullp hulLp

(n 400t (n,89r

Cuu
huqpulrqhpf
Cun
hurqlnfuilphpfr

0.9898

0.7539

0.9866 0.9793 0.9512 0.9903

0.751.7 0.7875 0.7001 4.7537

4.9757 0.9732

0.7445 0.6887

2urlpurq8url]rtr rurintubnrplnhhhplr urq+tgnllaJnlhp hurl\ru\urtr qnqmgurglrurl]r
qhLtuft\ut\uL \u:nngqu6ph r]pru: Zur3hp]r tlmn hurlpruqburllrh unlnruhmplnrhhhph
ullurh4u\rutrnphtr mhhh \urphnp tr2uhru\mplnth: Ulu ur2|uruurruhpmri rlrnp& t urpr{h1

qtrurhunnhl t-r2{urb hphmlpp 4hFE dr.uilurtrur\urilfrg hurltpfr qttrhrn}r\Lu\urtr

lurnntg{ubpfr dirur{nprfurtr rlh2: U14 hqutnur\nrl hruilLriuunlhl htr hurlhpfr nurpphp
ur2|uurphr.uqpur\urh ]ur{phplr qthhrn}r\ur\urtr !urnnrgrlrubphhpp' urnurhd.}rh hu,rlpu\rutr
(Y ppmlnunr.Iurl|rh riurp\tphhp) b rlurlpru\rutr (dfrnnpntr4|rmrir.ul|rb "ILfd-h ilrup\hphtp)
qbhpnrl: lutltilunr{h1k unuprubpurllrtr juilphp}r urldtflrrL phru\2nrprml,ip hp\nt uhpnrhrl
urnurp hqub phru\2mplurh hhu, irtrlp hutdurqurururufuuthmr{ L rlmn 100 rnurp}r urnurp
hrpub lrpiu{fdu\lrh: U1u drur,furhurilur2p2urhp hr.uh p[r4qp\nr-r{ L hrulhp]r
g hrluruqrutrmplurtr duniruhru\uhulnr.{rubp:

Ur.nu:gr{urb rup4lnrhphhpp r{\urlnrd hh, np r{hp2fb i00 nurpr]ur phpurgpmr-tr

qhpru\2nh1 hh pilu\1rr p1r.uh \hhrnpnburfhrn rnbrlu2urpdLpg' \urqrlurb
ntpprutfrquiglrurl|r hhr.n: trhru\2nrpluh brrup urnur{hlurqhu 4fru{ty 1- burlpunftuurulfrh

2p2uhhhpfrg 4hq| \hhurpnhru\r.uh r,Ir.uu (Uprupr,urnl,uli 4r.u2r.nun{u1p): tlhb blhnhh
hhurhruhpnr,l uhrlfr rr l-rhgrub phur\lnrBlurtr hrup\tu4pr{urb rnhry.u2r.updp hmlhuihu }rp
tuptrrurgnpr rfh k qurbl htulhpf qhtrhLnfr\u\urh \runmgr{urbpnrr-i: 2,hrnurppppur\urh t hurb
h2h1, np lrurprb uphhguh l".Iftph qtLhmh\tu\urll ltfurhnrplurtrn, ,trhpZhh 100 rnupr{ur
phpurgpnr-rf pLur\lmp3ruh dlrur\n\ilutrh rnhrlu2rupd L h\rurndmr,l lrupu:purrlfrg 4hqlr
Ulnrhlrp:

AhLtufr\u\urh htnul{npnrlalmtrtrhp}r nrumtlhurufrpntplmhp gnrlg t r.nru1fu, np
hurl\ur\utr rqnqnrllrur;fnr.rh rur.ltl|r 2hpr.nr"ur{npr{urb t puur Y ppnr.Inunrlfr, pr.uh' puur
dlrunpntr4frntilrulfrL 'I\,O h, hh:f. t]\u1mrl t l-rurlpurqburlfrh rur.fnruhnrp3mtihhpfr
npn2u!fr rucl4lgnrplruh r.[mu].rtr: \,rlurtrururfnrq rnr];urlhlp [.tr uuurgr.lhl hurb
qhhhurfr\ru\r.uh purqtfurqurhnrp;nrtrh nrr.rnuftrr.ur.r]rpl,frr.r: 2,urr.furd.ur1tr r{hp2frti}ru' hurlhpfr
nr.upptp rnrupurbpru3|rh lur.fpl,pnrrf r.l]runpnhrllrnrthrrllrtr ']LO-]r purqtfurqutrnrplmhp

ZurrI2hhmrl, 4.5Ao/o



tlrnpp-|rirl ur{h# {hb t, purtr' Y ppntlnunrffhp, $rurlurb ur14 rnrupphpmplrrhp hrur{ururn}r

)h,
Ch4hurhnrp runr.lulfp, hru;purqbrulfrh uLfnruhnrplnrLtrhpp, frb2qhu hruh dhpphl,

hruplntpruripu\nttl rnhrlir ntirhgurb phtu\2ntppuh htup\ur4pr{rub mh4u,r2urpdhpp hurlhplr
qthtnfr\ru\utr \urnmg{urbp}r {pui mtrtghl hb npn2iu\fr, uur\ur1b Fnllt
urpr,nruhr,ulur{urb urq4hgmBSmtr' ulti 4tqpmil, hpp mpprutrfrqushull, hhur \tuqrjurb
ptnu\1mp1urh \htnnpntrrurlhur inhqur2urpdhXrp rr thghl hLr qhpru\2nnr1 urq4hgmplnrtr:
Zrur{2ttrurhurlhp}r qtbtrn}r\ur\tutr buqnrtltrurFutnLplnlbp: Zturi2hhurhruShpp
hurh4fruruhnttf Lh hrulhpli urnrur{h1 r.Ih\u.. uurgr.lrub }urfphphg dh\p Lpurhg bruqriurh
r{hpuphplurl urupphp u{ulr.ndurFurhtrtp mhhfu murpphp \urpbpplrhp, }rh1p rupqlmtrpmrf
ur14 hurpglr 2mF! urnurp hh pur2r{h1 ,Jh Z*np {urp\urbhhp: tfritrur\urhl-rf phirup\r{md
hh hurr.IrLhurhurShplr ruphhliuhurlQu,r\ruh, ruphrfrnruhrul\ur\urtr \rutl \hbrnpnhruupurtlurt:
burqdurb r{urp\u,rbtrhpp: .dhpp}rtrtrhpu utnrr qhll.- trqurtnur\n-r.1,' r.u2fuulnurhpnuf

frpur\urtrurg{hX t hunl2htrurhurlhpfr h hpurhg buqrLutr tphp hur{utrur\urh 2pgurhhhpfr
hhp\urlurgnr-gyur\ub ulnuimlluigilutrhplr hullhrfuiurru\urh qhhhrnfr\ui\urtr
rlhpprbnrpimh" puul Yppnr.lnundrul|rb durp\hptrtpfr: I'}pqhra urphhlurhur3\ur\ruh

|unufp hturuqmri{h1 htr l-IlmhfrBp b 'Iurprupur4p, \hhnpnhurufrur\urh }urr ripp \uqrfhl
htr mqph\hhpp, fru\ ruptriltnruhurl\u\ruh lutlpmrf nltqqpll.lhf htr ulutm{ur\rul-r
Zurlururnurh| phur\1ni-lalurh hhr.nirnp4trtpp, npnhp phur\i{md htr trhp\ru1}ru
2,rulururnuirnul \rurl urlrlnmpnrr-l:

Cuur Y ppmlnunrftu3frh UEP durp\hptrtpp' hrurf2hLuhru3hpfr r.Inr.n hurluhurphprlhl L

1np htuqplumr,lp, npnl,rp pnlnpL t1 htuh4|rqmi,f hb hur;hplr urjl iurlphprr d hu: Unrur.{t1
hurdurlu lull2thmr{ hurtr4pqmil hh BT.(xDE,fl') (43.90olo) ln J (31.71olo) hurulp}uriphpB:
Cuur hurqpiurlptp| rnurpurbr]urbmplurh' hurd2hhurhurlhpp hur{urur.n}rnphtr
mrupphprlrr'J th pnlnp lu.Iphnhg, urlrqrulh hulltdurmuprup ur{L$r ilmn hl_a \urhqLur&
urphrinurhruSbpftr: Qurn rllr\pnuurnhfirmurlfrh puipri hr"uqlnurlrulhplr' muntdhurulrpr{rub
pnlnp furlphpp huir{ruurnfrnphh r.nurpphpr}md hb d!ilpuhgirg:

'IlnqmllurgfnuLhplr dfgtr qhtrhrnlr\u\rul-i hhnrur{n;rntplnrtrp hru2riup\{h1 h purn
Lhlfr qhhLufr\ru\tuh hnr3trmplurh i{ gnrgruh}r2}r: Uururgrlrub urp4lnrtrphhpE gmlg hl-r

tnurfru, np |rtrlqhu hurqpfuriphplr, urltrqhu h trurqpurlrulbpp rlhqpmr.f
hunl2hhruhrulhpb ul{h$ tlntn Lh tuptr-nflnruhur3hnh to.Iphlr, rl}rtrl4tn nrqph\l_rhp} hhtn
rlpu'hnpmt{ hh tl{ruqruqm;h btlurl-rntplnth, gh4 nprr rf h2r{urb opfrtrr:r2uufmplnr-hhhp tr

urnunltil hur,nu\ purgruhurSrnr{mrl hlx *.lhl}n purqr{urqiub hurulpn}rqhplr
mumrihurulrprfurfu durr.ftuhur\: AthLurlr\ru\u-rb htnur{npmB;u-rh updLptrhpp hlnlurtr

fuur ppu\urhu,rg{urb qdururLnp \nnp4}rirtumul}rb rlhpprbnrpiurh urp4Smhpirhpir PCO
r1|nuqpurJp hhnr\u;urgrlurb L b\urp l-rr il: "lfrurqpunfp hurnu\ grr gru4pmrf t
hrur.I2h'trurhurlhplr b hurtttdrur"nru\urh toriphplt r.Ilr2h urnLur r{hpntr2lur1 qhtrhrnfr\rulub
{rn}uhurpurphpmplmhbhpp:

Ahbhurp\u\uri: purqrlurqrul-rmBlurb 'il{urqurqm;l-r urpdhpp 4[rmr{nu-[ k
hrud2hhruhurlhp| rlnrn (Lri{. 2), npp hun{uruur}rnphh murpptpr{nrd h tfhurgu-rb pnlnp
qnqntgtugirurirLplr hullurpdhp gmguh[2trhpfrg:U1u urp4lnthpp ti\urlrr rl t
hunl2hhiuhur;hplr hp\rupurdunl\hin h rupunuhiul.ni{tub dh\muurg{urbmppuh iluru}rh:

fhunnfhuufrpr{t1 t hurh hudufu hutrqfqnq (Llnry-uf hurqprnfrqhpfr
rnr.uprubr{rubmplnrhp qnqmllurq}rtuhhpnul (rullnruru\ 2): luril2hLuhrulhp}r rinu dn4ru1

I BT.(xDE,JT) hrLrqpfutfpfL u1r-utnQurLnr; 16-12 2:l l0 l2 13 huqpnml.rqp (15.9olo), npp
hruluhurphpr{nttf k hrurlbrftuurruQurh fLrLiphpfrg tlfur;L rr.rptrr.furuhrulhpfr rlnrn (2.8olo):

USmtrlrpf tr .Iurprupturlfr rlnrlrul l'rruullnurfrtLlt-r phrlhurhpuruqtu fi hru3urhurphprlnrd
hruil2hhruhuqhpfr |ur.[pnr-r[: llnrprl lpuur.ntptrtpfr hhtnurqnunrpjnr-trp (r.In4ru1

hurqpr.nlrqp tr .tth\ r.tfl-lpnurutnhl|nnrul|rh tnurpplpnrplurdp hurqplnlqhpp) gnrJg L

uurfl-ru qphph Lrnrlh qtuur\hpp 2unl2hhlr rin4tul \puuuhpp \ruqrtnril k 30.59o ir
hurrlhrluunur\ruh turlpLnhg huqr.nirurplpr{mil t urphrlururhultpfr r,tnr.n (4.1o/o) h
Ulmtrlrpmrl (0.3olo): \uphflr t r]rruuutl np rln4url hurqinrnfqbpfl h \pruurbphhp]r
tmupubriurbnrpyurli munrdhurulrpmp3nrtrp hu rl\urlnui h hrurf2hhurhurlt plr
urnrur.ltprqhu urphr.hnruhrul! ur\urh burqrlurh rhuufrh:

L\urp 1. lunl2hlluhrulhplr 1.r

hurdhrlulnur\urh luLiphplr
qhhhu|\u\utr
hhnu!npnrplnrhhhp! hfniu-rtr r.$r-u

\runnrgr{urb PCO 4fu.uqpu:d:

L\urp 2. lur,l2htrurhurlhpfr h

hurr.Itrluruur\urh lu rf ptp I
qt!ttnf\u\uh
ptuqrJuqubnr plutr
crnr crutrlr2p (i):

IY

'=oq

i. ls
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{Iluqfun{, fh2qhu hurqp}urlphpp h hurqpurfqhp} hrudru}uur\urhnrplurh hfrtftul_r

{1ur hur2r]tup\{urb qhhhurfr\ur\urh hhnurjnpmplnrbhhpfr unlurlirhpp. urlhulhu ttr rIn4url
huqlnurlrqtpf tlhplmbnrplmirp r{\u1nril hlr htuti2thurhur3hpfr rupirr.irnuhrull4u\rul_r
bruqrftuh rlurufb Xr htppnu{ dlmu hp\nr r{rlp\urbtrhpp: trurgf ur14, hrurf2hl_rurhurltpfr
qhtrhurfr\ur\uh purqrlurqruhntpluh hurlhtir.uuiurFulr grubp tiurl;urp4ur\h rupr.nurgnptl L
hpurhg hp\rupurr.nh rlh\nruurgr.lu.rbl- plmirp;

Uqln- uru\2.
Zrur.l2hhruhurlhplr r{nrn h hrudht{ulnur\uh }ut{ptpnu{ hrudurfu hurh4frqq (rfn4urf
hurqpurlrq hpf ururpu,rbrjurbnrplnrLp:

qhLhurfr\u\ruh hhnun{npnr p1.n bhhpp L \runnrgr.{h1 t puqtlur2ur$ {hpprbntplurh {X4DS)

4lrurqprurl (h\. 3): i'h;qhu hp Lnrr.i t L\urpfrg, hurl\u\utr uurpurEpurlfrh lltrlptnp
hruprur{ru1fL br.$nu1u1f tr UhpAut{np UpLrhpfr dnrlnr{nrp4hhpfr hhn \ruqtlnuf htr rl}r
funtdp: Qtr4 npnui, lkuJrrl.lurhp tr Uptupurulurh qtu2urur{ur1pp, qutrr{hp{ d}rtflurl:g rfmn,
qhbtufr\nphh rur{hfr Lrlurtr hir hntlhhpfrh, .{urhp' nnrr.I}rhurghtrhphtr, fru\ Uruunthp'
Llhp&un{np Uphhpfr luriptplrtr;

I

nlmnildn 1

L\urp 3. 2urlhpfr tnurprubprul|rb tr".lfhp]r h hruilhtfurunu\urh qnqrr lurgfrurtrhp]r
qhhhr-nfr\ru\ruh hhnu:r{npmplmhhhp}r h}rLIurir {pur (E * urmurnumftul}rh
il|r\pnurur.nhfirururlfrh r.ftup\hplrhptr) \unrl gr{rub MDS 4fuiqpruti:

Zurulur{ntfirhp"YEM, bilhtr; UAE, U}rurg3urtr Upupru\rutr brf}rpmplnthtrhp; QAT,
€urpurF; BAH, .Aruhntltr; OMN, Orlurh; EGY, I;qfrqtnnu; IRQ, hpurp; |OR, Znp4urhurh;
PUN-, Ou,rtr2urp (2lq\ururnurh); PAK, tur\|rurnrul-r; AFG, ll$q^urhulnrutr; IRN, I.prutr; ,ARV,
Llpurpurulurl-r 4ur2urul{ru1p; SAS, Uuruml-r; GRD. Qurp4rliuh; VAN,.durl,r; GRE,

2ntLuuururh; TVA, Sputrupl]urhlrur; ROM, Ilmil|rh[ur; MAC, {Iur\h4nirfrur; CRO,
tunp{urp}rui; ALB, Ilprutrfrur; MRA, Lfurpn\\n (urpuptrbp), MRB, Ifurpn\\n
(pha{frtiLhp); AND,Uh4urpruhur; SRV, Uhpp}rru; BEL, Fh$unmu; FOL, {_hhruurmuh;
GEO, .{pururnrul,r; RUS, -f,}muuruuurtr;

Qlpun{tp L rih\ u31' }uurntlu\riruh r{hplntbntplurLr r{rdu\urqpur\urtr rfhpn4p, npp
gmlg L ururfru urlurl qnqnl1u-rgfurlnrrl trulutrlrtrhp]r lu.ffhph qhtrhurlr\ur\urli
ilurutrurpudfrhE: Curn ru34 tlLplmbntplurh u,rprymhptrhpfr' Qurp4tlurhp hfnftrur\urti
qhhhuf\u\ruh r-furuhurprudfrtrp bruqnul h lhurl,u.nfrg (51.3olo) h hrupur{urphhlurtr
b{pnqurl}rg (29"0o/o),.[ruh]r 4hqpnttf' brjlnqurlhg (48.5 o/o) h lhrutnn]g (42.A o/o),

Uptupururlurh 4u2r.nul{ur1p' I-htuhtn}rg (44.9o/o) tr hlnrufruurl}rl_r 'U$plr\ru1}rg (19.9W"
fltt24hn Uurumbp \uqil{urb t hunluruurpurqLu rl}r purh}r urrp;ntpbhp}rg' Uprupur\urLr
php*hqh (28.3o/o), br.$nuilu (15"9o/o), Lhurhn (15.2o/o), trufiurhlurh php*\tlqh Q4.4o/o),
hurprurluphbgurh br.$nupu (14.3o/o) tr hrupur{rulfrtr Uu}rur (11.9olo): Uilr}rnrfrtlnr.l' !*pttln

2uqp
|unnlp

Zuqlnurlrq
ZuLI2hL lupupurl
(n=82) (n=216)

ulnrlLfrp frrqpLli l-[plttfrn'r

,"=rnoi ,n l n,' hulbP
' (n= I a5)

P.(xR1a) X4122411 1312

tsT-(xDE,|T) 16 12231A D t3
R1al 15 i2 25 11 11 13

l 14r5221AItI2

0.159

0.012

0.lll

0.014

0.122

0.007

0.010

0.103

0.048

0.cJ28

0.1 03

U4lnturull 3.

hrudru]u hruh4irqn4 (dn4ur1)huil2hirurhulhplr dmn h hurrlttiururur\utr |urlptpnnl
\Lul+nhpLhpf ururpur briurbmplnrtrp:

Zruqln

|unuJp
ZuqpmNrq

Zuttl2htr l.upurprurl_ Ulnrhlrp lhq1lhtl
(n=82) (n-216) (n=296) (n=39)

Upbtlnu
hu3hp
(n=145)

P.(xF,ia) 14\22411131.2

BT.(xDE,}T) i6 12 23 10 12 13

Rlal 15 12 25 11 11 13

I 1415221A 11 12

0.037

0.305

0.024

0.085

D2&4

0.037

0.083

0.25V

0.003

0.047

0.074

0.051

0.128

0.193

0.041

0.01,1

0.1 86

Zurlkp[ qhtrhur]r\ur\urtr purqrlurqurbnplnrtrh gur.n rumuurunr.ttrtp]r ilurp\tphtp]r: h
rnrupphpnrplmh Y ppmlnumfrulfrh \uril dfu.nnpnh4|rmr.lurl|rh 'ILIb-h tirup\tptihpf,
npnhp rupr.nurhurSumr.I tir hurlpuqbtulfrtr \*rJ rhulpurqburl|rb qhtrhrnfr\ru\urtr
qurnrlmplmhp, runtr-nnundurllh rf*pk hphhph urnurr.lhl urtfpn42u\urh hh
hhp\urlrughnrd ulnqntgurghubhplr qhhhurfr\ru\urtr rut-rg3ur1p: U3u ur2|ururnruLpfr

2p2urhur\btpmrf \urr.nurpr{h1 L tluh 15 urnunnumlurl}rh ilfr\pnururnl,fruuS}rb
ilup\hphhpp tnfrqrur{npnul hurltplr rnuprubpurlfrh 4 }urlphpnrd' .lurh, Uurumh,
9up4rlurh h Upruprurnlurb 4ur2rnul{ru3p: Ur.nugr{rub rnrfurufrhpp hruilhrlutnr.[h1 l,h
rnurpurbur2p2urhp, fL2qhu hurh brfunulu3|r h Uufrrulir rul1fuahfr\ur\urtr |uriptpfr htur:

llf\pnuurr.ntflntrtplr rn]rqun{npdurl-r rup4lnrirptrbp}r hftfLuir r.$ur hur2rlurp\rlh1 Lh
hultplr 2npu rnurpurbpur3|rh lur{phpfr l-r hutftliu-rmru\ruh qnqmllurg}urhhp}r rllr2ir
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I ireL1, np hurl\ru\urtr to.lphith qht_rn$ntr4|r qqrufll riuup bruqnrtl t Lhurtrnfrg, npmr.I hurl_r
n p n2 ulllr rltuuhurprudlrti mhlr hurprurlurl frh brfu nqurL :

Zbtnruqnlnnrpluh pLprugpnruf oqrmuqnpbr{h1 htr tluh flu\prubntb}r qnhnphhp!
hu1\ur\rutr nhhutnpfr rm[urltrtpfr Furqu]bg uuurgr{urb ru{hfir purrr 3000 htulhpf HLA
urfruFurlnprlurh tnrfuurfrhpp, Buu hurluhlrtrtpf bhtr4rur{ur3pf, purdurhrlti htr hptp
uurpurbprulftr lu.irhplt' 'i,urprupru4, urpht{rnruhurlhp tr frprutrurhur3tp: lrnunihl hurdur}u
hrulr4|rqn4 HIL-,{ urlhltr h A-02 -E, npp urpl-rthnurhrulhplr r.Inm \ruqrfmi.f y 20.4a/s,

lrputrurhu:1hpfu rjntn' 18.trolo ir l.rurrurpru\nul' 17.5o/o: trurp&p hrudurluru\urturrplnth
nrtrth l-rurh A-01, A.03 b A-24 urlhltrhpp: FIl,.a-B rultfrhplrg urphrlururhurlhpfr h
lrpurhurhrultpp tfnrn unlh{r hrudur}u t hurtr4frulmrf B-35-p (ruphiltnruhru3tplr rfnur.
22.0olo, |rpruhurhurihplr rfnin' 17.2olo), fu\ lrupruprurln.f ' B-51-p (17.9a/o), phl,r pnpp tphp
|uriphpmrf Q hp\m ultltrhpp hurh4|rqmrI htr qphph hu'{urr,rurp hruduriuu.r\urirnr-p;urdp:
IILA-DRtst urlhltrhplrg hu,rJhpir dmn urdhhunnurpurbr{urbfu t DRB1-11 -p (29.4o/a
urpl:rlururhurlhpp rrnur, 22.60lo |rpurhurhurlhplr dmn h 22.0olo .\uipurpurrlmrf), npfrtr
hhrnlrnrrJ L DRB 1.04-p (hurdruquflnuuiuurhuipu_lp' 79 .4o/o" 2I .To/o lt 2A "Zo/o\:

Zulfiud.u1fu qhtrhrnfr\ur\urh hhnu:rlnpnrplmhtrhplr m{urltrhplr' Fnlnp hphp
hurl\ru\urtr l".ffhnp hu.luru'rfrnphh mupphprin.tr hb" uru\rulh "l"urpurpurrlp 1r

fprutrruhurlhpp qqurfrnphh ru{hfi tinur bfu dfrflurtrg, prur-r ' tuphrftnu.rhurlhp$.r:
Zru1\ur\uh hphp l".ifhpp tnurprubur2p2ruhp h ur2|uurphlr dF 2urFp iull
qnulntllurgl.utrhplr hh'' hu'.thrlu'nhfru purgurhrulur{h1 k, np trptuhp ufplh lrphhp]r h
hupur{ru1}rir btlpnqu;} qnqmgurg}rurtrhp}r htm \iuqtln^r hb dtq gbrlhrutrmp fumdp(L\" a): "{hpptEnrpiruh urp4FrthpLhFt ifhq ubquril hu hruurnururnuJ hl.r hurlhp}r
nh4urptrlr\ flrhhp l-r rf[rphp\prubn{urh Eurqmdp:

e0 t<-'(l1p*Ji:-rti q^rr

L\urp 4. 2urltplr rnurpr.ubpru3|rh hpbp ]uriphplr ir hu^ihrfrurmu\url-r qnqmgurgfrurl,rhp|
rlhht'rlr\u\ruh hhnurr.lnpntplmLhhplr hf.Iuih rfuur \runngr{rub FCo 4}ru:qpu^I (puur
FI LA rnfrqun{npriruh nrlurlhhplr):

Zutltpp +hfrpn Uhelrtr UptrUp}l qhbhurfr\ur\urh hurdruurhputnnrd: Ufg[h rlpi:hpp ur11

dnqm{ntp4Lhp}r hhrn urnrurlhl urtfpn42ru\urh hurilhtlulnmplnrl"r frp,"u[urirurghhlm
hqtuunu\n{' YppmInunr.Iurl}rtr tlurp\hphhpni{ nrunrtftrurufrp{h1 hrr ltulururnurh].r
nurpurbpmti phu\rinr1 i.uqqurSfrtr rlrnppurduruhntplnthhhpp' ruunplrtrhpl h hq4]rtrhpp,
frh2qhu irurtr frpui\ruhurgrlhl L hrur.Ihdurtnmplnrh hurlhplr trr ururpruEur2pgrutrf u1i
hphlr\ru\url-r lrr{phph rfp2tr:Uunp}rtrhpp tfnr-n urnrut{h1 hurdur}u hrutr4}rqnq
hurqlnludphph hh P-(xRla)-p (41.51olo) b j-y(3z"T4o/o): curn hrulpur\urtr qbnri durnurhqr{nq
qhhh'rlr\ru\urb hrur.n\ur'trfr2trhplr'ruunplrtrhpp *qhd-t dnrn hb U;mhfrpfrb h
'\upurpurqlrtr, irb2p druulh r|\ru1mrtr f hurl-r urunpfrllLpfr dmn ur.nlurhnlurrr rln4url
\[uurnhp]r purp&5r hudur]uru\u-rhntplmhp: zurp\ h h2t1 hurb, n1i [rur1u-rrrurlurtr dn4ur1

\pruuhpg pu^{u,r\urh}rl-r murpurbr{urb L Qnth}rpntd h nurprupuqn*r; uunp}rtrhp}r
ItFlltr"p4 rln4url hurqlnrnfrqp qrum\u-rhmd k I hurqlnlurlplrtr h hu-r{urtnupurp
rupr'nurgnlmtf k trpurl-rg Uhpaunlnp urpl.rhgrnlr burqmrlp: Cb4hurhmP urndul-fp
uunplrtrhple qhbhrnfr\ur\urh qu'nrlmplurh hur.nur\ qu^n\hpp qruhruh2mrl h
mumrltnuulrphl trurh trpurhg dfnnnpntr4frmr.fur3frh "ILrd-b ta urnunnunilurlfitr
dup\hptrhpir pu.iqdruqurhntplnthp:

ftur\utrnphti urJL uLfuu:1trhp hl_n rlnurg{tX hurjururnurburphru\ hqa}rbhpir
hhtnurqmnmpltuh urprgnr-hpntd: bq4phhpp qhhhr.nir\nphh pur{ru\uih}rh hi,iurh hb
pF4l,phtr' frphhg ulurnrfiu\urfu truriuhlrbhplrtr: bqaftrhpla l, Bp+hph ilnur urnun{t1
hrudrulu hurtr4pqmtf L l-tir2lrh tlptrhplrh Fbnpn2 ] trurqlnfunuipp
(hurrfurquu-ruulurutrurpupr 41.6a/oh.40.0a/o): €p+hnlr b hq4|rbhpfr l-iriruhmpSul.r rlurulrfu t
{\rulmtf hurli trprutrg dnrn dn4ru1 hu:ulprn}rqhphs dh\lr hurtfpb\bntdp: Uur\u:1h lr
ururpphpmprmtt pn+hph' hq4irhhpp phu-purqp{nuf hh qhlihtn]\ur\ul:
purqrlurqurhmplurh gurbp dru\urprgur\m{ (0.94L9 Burn hurqlmnpqhp}r u'fi*ltihpfr), }rtr2p
purguurprlnuf t trpurtrg ur{ruh4u-e\uh h \pntlri\ub uruhtfruhun}ru\nriltrhpm{
qurp{rutrunlnp{urb hp\uipurnh h }u}rurn urpmruhur}nr{rub {hpurprnur4pn4ur\ruh
r-Ih\muu gr{urbnrppur-[p :

lurlhpp h mtupurbru2pgurhlr ui11 dn4nr{ntp4bhp}r hunfhdurmru\urh hh'rtuqnr,nmplurh
h qhtrhurir\ur\rub hhnrur.{npmplmirtrhp}r (pr* y ppndnumfuqfh tftup\hphhp}r)
m{rifrhpfr {hplrr bmplub hirdurtr r$ru \urnmgrlht t pco 4furqprurl (trll" 5): unurpirb
hp\m urnurtrgphLpp tr\urpurqpmd htr qnqmllugfrurtrhpp 4fuqhpufrurlfr hptp
pu:nnp4|rg un{hfirtr' 77.3olo: L\u,pmil hphmr.f hh ulnulmllurglrutrhplr hp\m hfr.ftrur\urh
iurfpiur{npnrdhhp' urpupur\utr (urg \n4r.lmrl) h rlir2hp\purbnr.liurir: htrlqhu h uqurur{mr{
hp, hp\ni- ilh\nr-urugr{urb torfpLpp' hu*{2hhurhutlhpB tr urunp}rhhpp, *rL4ru\url{urb hh
il|2hp\prubnrfiurtr furlprurinpilurh brulpulfiuuur;|rh hurr.nr{rubhhpnti{' Llh ,}"pp
urnurhahurgurb: ?hurlurb urunpjrhhpp funumd hb uhriur\urh thq4"4, iultrmulfhhruStrfri
qhhhuh\npttr hpurlip pruriur\iutrlrb hhnm hh ,Lupurptrhplrg li tlnm hb \urhqtiu_rb
urtupubur2p2urbp ilburgrub dnrln{mp4trhplrb: ctrrlhr-uhmp urnrrrur{p, uururgr{urb
uiprllmtrpbtpp rl\urlnrrl btr rrfr2hp\prubnrlurh qnqmgrugfrurhhplr tf|2h qttrhrnfr\ur\ruh
qqur$ trdurbnqalurh rlurulrh h [nuuurulnnril Ltr hurlhplr h]ilhru\rutrmrf tnhqurptrfr\
burqnrtlp:

FR$f,*

l(rrrbr$h. '!lrltr$
'lltffftIsniri$

(,rskr. 
"" 

\i'd$rLa

Wwl*mArq*nlsB{'l'o1,aAruruilre
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'o'2s -o'1s 
*, ,lrtlr-, 

o'os o'1s o'2s o'3s

L\urp 5. zurltplr nrupptp rnurpurbpur3irtr ]ur{phplr h hu,rtihrlurtnur\urrr qnqmgrughurhhph
rlhhhtnlr\ur\urh hhnu.{npnrplnthhtp}r h}uiuh r]pru \urnntgr{urb pCO 4furqpud (pun y
ppnr'Inuntlfr urfrqul{npr-iurtr rn{urltrhpii): oru\urqEhpmri h2r{urb p{tpp gnr-jg hh rnurfru
;*purpurhSmp urnurhgpm{ purgu^nprln4 ph4hurLmp r{urp}rurghuilh rfurup: Utilur\url_t
llqmLhpml (ur$pn-ruufrur\urh) |ununri rrlmqmgurgfrurtrhpp h2rlurb Hr hnurhfumhtrhpn{,
htr4hr.lpqur\urh lhqmhtpml |ununqtrhpp' 2ppurtrhhpn{, pmppurlhqm (ur6aurlurh)
frr ilptpp' purnru\mufrhhpnr.l:

Zurqurrlnnltrhp'Af, ur2pthurqfr hptruhtp; Asr, ruunpfrhtp; Aze, ur4pph2ruhgfrtrhp;
lldn, ph4rfirtrtrhp; CT, \ht^npnhu\urh fdmpp]^'; EST; hrupru{-ruphtlurtr f}mppfrur; ET,
urptrtgurh fantppfur; Far, qrupufr\hLp; Harn, hu.f2hhurhurlhFi Kar, lurpurpr.uq; Krd,
pprlhp; KI' pp4ru\urh hpturtrhp; NET, hlntufu-ruphhluih fdmpplrur; NT, hlmufruurl|rh
f'Inrpplrru; NW"T, hlntufru-urphrJrnltuh &ntppfiru; FA, qurq-hurnfrhlurh u,rpurphtp; sl,
uh.!urp4 hphurtrtp; ST, hurpurlurl|rh Ontppfur; STT, {Jurutlpnrp Syr, ulrp}rurg}rtrtp; Syu,
(llnttrfrp; Wst, urphr.ftnruhu-r3hp; WT, rupl_rr-frn}uh famppfru; ymn, bilhh; yzd, hq4|rtrhp:

Zurl\u\urtr pupd.prutirufr4*qf-, *rr-frgp*1frir utrgnqfr h hurtr4|ruurghl Uf2|tr
tl.nbt1pbg 4tu1|r br]pqur purqdurplrri hurluruqrurndu-r\urtr h qunmhu\urh qu:qphpir
hurilrup: trruglr ur14, rultr \ruphnp 4hp L ]ururlurghl hp\pruqnpbmpSruh h htr4t.funq'r\uti
lt,rlnrbhplr rnu,rpurbrfu:h qnpbphpiugmd: ?hurJ'rb urlh rlrruuurlrtr, nF urlu
rurruptubur2p2u-rhntr-tr |rpur\urhrugr{h1 hh pruqtiurp}li hhuqfnnur\ruh, thqrirupurtnu\urh,
rlrrrlnt$lurqpru\urh h riurp4urpurhu\urtr ntunrrfhurulrpnrplmhbtp, 2uln qunnrlur\urtr
lrtupgl p 4hnhu rlhnttl th ruhqurr.nurufuurh; u1u runmrfn{, rinlh\mgu1}rtr qhtrhrnfr\ru\urir
rf l,1anr;hhplr llfrpurmlu^Ip hur]hp! qnqmllurgfurh qhhhrn]r\ru\urrr hhrnruqnrnntplnrhhhpp
1anr11 llrntul.r lmuurpurhhlrllr eurnp purgruhurlnr{ru8 L rl]rdurhurpmlg hrupghp: gruphnp L
Lol.l, nl Lllrh2h ru;dtl hurltptr ptr+qp\rlhL htr rlfrurlh ilfr puhlr qnqntllurglrnb
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qhLhnir\ur\urh hhurtuqnurnr p1r-nhLhpnr il, ph4 npnr tl rlfrniup\r.lh1 hh npqhu dh\
ph4hurhnrp fumilp, h munrdbuufp{h1 hh rfnppurpfr] hrtnr2hhp.

Unrlir ru2futlrntulipnrrf [rhpr.unrlurb {frdur\urqpnphL Lhp\ultucnrg;tuLlurh pruirur\nL{
hurl\urlurh '}Lf.I tr1n121,5np, npnhp prnn tluqrrurh purdurlr.]bi hh muppbp rnurpurbpurlfrli

tr".lphph, hl-rpLup[r{h1 hh huilr.urqupr]uu\ qhhhtn}r'lru\rub nrunuiLuu}rpnrplurh' purn
bphp durnruhqur\urh hrurlur\urpqhpf. hrulptu\uri-r gbnti (Y ppmfnunrlurlfrtr), riur3pur\rutr
qbnr{ (rlfrnnpnh4frmrlurlfrh '}Lrd-h) h hp\Qnqtiuihlr durnurhqr{nq (urnrtnnuntfrulfh)
tiurp\hptrhp: Ch4htuhnrp urmiruilp, l1uurupllh1 t i2 {JEP ir 5 MS Y ppntfnunrlurl}rh
ilup\tphhplr urfrqu,rrlnpnrll, rilrr"nnpnl,r4|rnrr.{ur1}rfu .}Lla-h urnru2}rl_r qhp$n,}rn}uur\urh
hrutnrlurElr ub\rlttrun{npnttl h 15 rununnumlul}rh MS rfrup\hphhpjr tnfqulinpnnf: truglr
ur3r1, {hplmbnrplurh hl-r hliprup\r}h1 hu1!ur\rutr qnulmllurgfrurl[ HLA 'tnfrqurlnpr.{rutr

rnrlurfrhpp;
lrullur\urh FnLnF lrrJphnp ptrmpurqpr{nul htr FruFdIr qhhhrnf\ur[urti

purqrftuqurhnrplu-u.1p: Qhhhrnfu\ur\urh purqilurqurbnrplurh tfur\urp4ur\p hu,rLiruqphfr h
uurpurbur2p2urhh *tL dn4ntlnrp4l-rhpfr hruriurqulnurulurlfu gmgurblr2trhpfr hhrn, p'ur1

npnril' putn Y ppmfnum{urlftr rftup\hphhp]r purqtluqurhnr-iaputr runru{hpuqmlb urpdhp
qpr,uhgrlhl t \hh'rpnhru\ruh 2p2ruhmrJ ({Ipurpurr.n), iru\ tr{urqr.'qmlh' ilh\nruurgr{rub

|umr"tp hurtr4fruurcn4 hunl2htrurhrulhpfr ilnr"n: Zu1\ru\ub ulnqmgurgfrurh phnrpuqp{nrd
t hurL. rupuurhurpnr{r.ub qhLhr.n}r\ur\rutr rnrupphpurilriur&mpluilp: ltpn2 hruj\tu\urh
-["rirhptr rifrph qhtrhrn]r!ur\url,r htnur{npnrp3mhhhpp qhpurq*rtrqn.{ hb urtrqrurl rnurpphp
dnlntinrp4l,rhph tIhZl, hrpub rnrupphpnrp3nrhhhpp: U1u tup4lmirpp r"l\urlnrri L rlurphpfr
ptrpurgpnril hurl\'r\ruh tnurpurbpur3frb l".iftnlr h'.r"rptuphpru\ruhnphh r-fhLlmurug{urb

frhhynr rlurufh, npnbg rlfgh uurhiftul-rullrur\ t t1t1 qhtrhurir\ur\ur'ir hnupp,: 'Dururr.Iur\rul,r
Zurluutnurhli ruphh;urh hurtnr.lurbmr.f phur\r{q hurlhp}r tnrupubpu,rlfrh lltrtphnp'
Up'"I-rirpp b "l,rupuprurll, qhLhuf\nphh 2ruur 

'irilurb hb, ]rh2h urpuugnln*I L irirtuLrg
ptr4hiuhnrp qurtnrlmplnrhp i, qqru# qhhhurfr\u\urtr 2r.|rnuitrhpp; hpurhurhurlhpp
hur3pur\urtr qbnr{ urqh# tlnrn tti. urptrilrmuhurlhpfrtr' hrur]-urhrnpuip l4uru1{urb iu,14

2pgurhnr.rl hpuhg burqilurh -{.l 
lnpu hurplnrp urrupfr urnug 4hulir 'thunuburur-nurl

hrup\ur4pr{ub r.nhqurfrn}uilruh hbrLr;

fdhb h*j dn4n{nrp4h r.ur{tu'rr4ru\urtrnphL hurh4}ruurLrmr.I L qurtnpjrln\u1
hruuurpurlnrplnrir, ru3Lnnurfttiulhfr{ 4hpZltt hurplmp uurpt}ru phprugpnir.l hrulhpfr
qnqmlurgfrnh qhhhrnfr\ur\urh \urnmgrlrubpp rihb urq4hgmplnrir $ Xfphf *t+
ruriurh4nripfrg, irh2qhu trruh 20-p4 4urplr u\qplrL urhqlr mhhgurb phur\1nrpluh
]rhrnhtrulr{ urhrpu2urpdhpfrg: Zur1\ur\urh qnqmyuglrurlmri hrulpurqbur3frtr
u-n{ntuhmlalnrtrtrhp} ilfur\ h2urtrru\ruflr urcl4tgnrplmhp 4puhnprlnuf t \hhrnpnhur\rlh
1.r bu.rlpunlururulfrh 2p2rubl,rhpfr iljr2h qthhufr\u\rutr n2 rlhb hLnrurlnpnrplnrhhlpli
urn\ru1nrpluilF' nurn rllrnnpntrqfnululfrh'ILfo fr ilurp\tptrtpfr: Uprymhphhpp gmlg ttr
rnrufru, np hrulpurqbur3|rh utlnurlrnrplnrhtrhp]r urclqhgnrplnlhp rlhburqtl t ptrur\2nrp1uh
qbpur\2nnq \hhurpnhrutfhrn urhlur2urprltplr nr rlrptplullp: U:t qhpu1 uruurb,
htulpurqbrulfL rurfirubnrplnrl-rl-rbplr tultuLlnrllap upulnrllurgf ullr Qrunnrqr{urbpf ripu
qhhtrnfr\urluh urq4LcrnrplnrL L pnqLl rjfulir tultr 4tqpnrtl, tlp \htp mh4urfnfur{h1 t
ruilmuhm rutlhlfr \hhrnp.hru\urL, pu4lupurllrL nhqtu\tu'1'r-r{ nrhhqnil, phu,r\ur{ur1pp:

0,3
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Zunl2tl-rurhurltplr buqntrJp pul{ur\ul-rfrtr rfirdurhurpmlg hurpg t, npfr r{hpruphplurl
<lnlntplmh nthth hntp hfnthurlrutr rlurp\urbtrhp' ruphhprhurl\ur\urh,
urphr.ftnuhurl\urQurh h llhhrnpntruufur\rut-r: 2turl2htruhurlhplr h hpruhg bruqrlutr
hun{urtrur\rut-r hphp 2p2urtrtrhpp Lhp\urlurghn4 qnqmllurginutrhpf hurr-ihrfruurru\urh
qhbhufr\u\urh htlmuqntnmplnr-hL purn Y ppmlnum{rulfrtr rfurp\hptrtFh gnlJg t rnurfru,
np hunt2hhruhur3hpg qhtrtrnlr\nphh ru{hfr ilnu hb qinhrlnul ruphrltnurhrultplrh: Ur{hfrtr,
hudu:]u hrub4|rqnr1 (rfn4urf hurqpurlrqhplr rlhplmbmplmhp r{\ur1md t, np 2rud2hhlr
iln4ur1 huqpurfqp hur3rntrruphpr{nril t dfrurltr ruphrfuluhurlhp} rlnrn h prugur\urlnul k

\hhrnpnhurufrur\urtr h ruphtlurhurl\ur\urh |uriphpmrf: gurptfr t tqpur\urgtrhl np
urphrftmuhurlhplr qbhhtnfr\ur\ruh htp4pmilp hruil2ttrurhrulhpfr qhhn$nh4mrl
qqrufrnphl-r qhpurqurhgmrl t ruphhpurhurl\ru\urh h \hhr.npntluufrur\urh lurfphpftr: h
pnttlh urju ur{hL}, huril2ttrurhur3hpp phntpruqp{nr,rl htr qthhrnfr\ur\urt-r
purqriurqurhmplurh hrurihr{urnurFurlr gruEp tfur\urp+1rotl"q, }L2ti hpurhg hp\urpurtnh
r{tpurpurur4pn4ur\ruh rfh\nruurg{urbmplurl-r urp4lmhp t:

Zulhpfr urupptp rnurpurbpurlfrh to.Iftplr qhhhrnfr\ur\tutr \urnmgr{urbpfr
qurpqurpurhr.Iu,rh hurpgnttl updtpun{np rnhqh\ruur{ntplnrh h urnurgr{t1 hurh HLA
rlup\hphhph mumrlhruufrptfru: Qur,n urlu durnruhqru\urh hurilur\*nqh' hurlhpp
qqurdi qttrhnir\ru\urh hrftuhnrp3nrtr hL gmgurphpnul rifr2tp\purbmlruh
unuprubu,r2ppurtrfr qnulnrllurgfrurtrhpfr hhrn' hururnrunhprl hurlhpfr rnk4urptrfr\ frhhp:

Cur.n urnunnumiurlftrtr STR ilrup\hphtpfr" hurlhpfr qhtrhrn]r\ur\urh
pruqriruqruhrr plnrhp ptrnrpurqpr.lmr.l t nr.uprubprul|rh rfrnrfrnfuur\urtrmpSuitfp tl
urpunugnlnrtf h Zur1\ru\urtr prupS.pun{urtr4ur\mtf ururpphp lutlphp}r dfr2L qttnulfrtr
hnuphplr urn\rulnrpSnrhp' hui{ruhurpurp frtrtpr{ hiuh tnurpurbur2F2ruhh Fnlnl,r
ulu.lrrldurqurL frpur4rupdmplnrtrtrhpfr rup4lnthp: Uruuhrurlnpulqhu' Uprupururlruh

4ru2rnul{ur1pp, ltrup4ilurhp tr .{rutrp trtp\urlurghnrl jutfphph tur\urtr qbtrhui}r\ur\urtr
htiurhnrp3mh hL 4puhnpmrl qurpufr\hhp]r hhr,n, tifh2qtn unlhhunuphr.Ir.nluh ]umripp'
Uurumhp, ptrnrpurqp'{mti L qhpru\2nn4 urhruurnfu.u\urL qhtrhrnfr\ru\ruh
ruq4tgmplulfp: Uqhfh, ntunrilhurulrprlurb l"llftnhs lmpurpruhSnrpp qquiltr
qhLhnfr\u\ruh gh4ur\gnrpSnrh L 4puhnpnrrf h{pnqur\urh dnqnr{nrp4hhp}r htur:
Ulhntunlhbrulhh.l, q*nq :t, fnh urlr4lnp urlu rlrnluhurpurphpnrplnthhtpp r{urr1

htr4hr{pnqur\ruli }urfphpbg rlh\}r hhu qhhhurfr\ur\ruh gh4ru\gntplurh urp4lnttrp hh, ph
\uq{ub ht ullhf nr2 hhurur4uipd uhrlur2urpdhpfr hhur: 2ruh4fruurhrulnrl rnhrpupL]r\
ilfr2hp\purbmlu-rtr qnulmlruglrur, hurlhptr hptt g purqilur4urp3ur qurunlmplurh
phpurgpmr.I uhpr.n hurpruphpmp3mhhhp hh mhhghl ur11 dn4mlmp4trhplr hhrn:
Ch4hurhnrp urnr.Iurilp, uururgr{urb urp4lnthphhpp rl\urlmrf th rulh iluru}rh, np
rnurpurbru2p2urhlr nrupphp tph]r\ur\ruh lorlftph tllr2b 2rlrmrlhtpp lo.tpn htrnp hh
pn4tp ulnuintuurghurhhpb qhhhmfr\ur\rutr \urqtlfr {pur:

Ud{rn{rt1ml hurp\ t tr2hl np durilurhur\u\frg hqnF h qqurlmh qhtrtur}rl1ur\urh
rlntntgmrfhhpp hl,rurpun{npmplmh hh tnurfru qurpqrupruhtl hurlhpfr bruqilu,rh, hpurhg
hhurqmlh rntlur2urpdtplr h hurpur\|rg qnqnrllurglrurhtplr htur 2rlrmrihhpfr r{hpurphplurl
,Jh Z*np pt\nulhurlfrh frpur4rupdmplnthhhp:

bgfUqUtru-f€Ifhl,LbC

Ud{rn$t1n{ hultpfr tnurpptp ur2}uurphurqpur\urb tutlfhnh hulluiqrupr}rur\
qnqmlurglrnb qhhhrnfr\u\urh ntumrlhurulrpmplurtr urprgrr hptrhpp" hruhqhl htrp

hhr.nh3u1 tqrur\ur gnrplnthtrtpli"

1. Zrul\ur\urtr ulnulmllurgfrurtr phmiaiuqpr{nuI L qttrhrnfr\ru\u:h purqdurqurhmpluh
puipd,p ilu\rup4urEnq |rhlqhu hrulpru\urLr qbnr{ (Y ppmfnunti}r). ruihqhr.r h1

ilurlpru\rutr qbn{ (dfrmnpntr4}rnttfurlfrh "}Lfd-h) durnurtrqr{n4 ,Lfup\hphhpn{, frtrlp
t{\ru1nr-d L hurShpir hp\urprurnb qu-rtnr.ImBlurtr, hurpur\irg Lptr}r\ru\utr }urfphpir hLm
hhurqntlh qthhrnf\ur\urh 2rlrrrdtrhpfr, |rhlqhu hurh qurntiur\urh lur;ururnurhp
rrrulFulbBnld rnrupphp, trunur\ urnurhd.hurgr{urb ur2iuurphurqpur\ruh
hhpurqnqmlluglutrtpp qnlntplurtr rfurufrh: ahbhufr\ur\urh purqrlurqrutmtralurb
h\uur{nq rlur\urp4ur\p huri{trfurtnhfi L U[pfb Uphhpf u11 hphf\u\urh ]udphpir
hrurftuqrurnuruluruLn gntgrutrf 2ir rihbrrpluh hhrn:

2. durdutru\ul1|rg hultplr dnur prugurhurpnrltl L gruJrnnltr ruptnurhurpnr{urb

uurpurbru2p2urtnu3frh 2hprnurr{npmiI (urnpu:ur}r$}r\ughur), nlp npn2 4Lqphpmrt
qhpurqurtrgmrl t rnurppkp hphir\-uqqurl|rh fudphpft ulhll, qhtrtur|\ur\urb
tnurpphpur\r{urbmp3uh dur\rulr4ul{E:

3. 2urlhplr FFu u,r2fuurphruqpurl;urfu ]udphpmil Y-ppmfnumirulfrtr rfurp\hphhpn{
qhbhur!\ur\urfu ntumrfl,rurulrpntBlurfu rupqmhphhpp durmhurLr2nnf ht-r hurg\iu\utr
qnulntluigfrurlfr qfiuunlnpuqhu irhnfrplurLa burqmr.fp, nnh, unfhbrultr
hurr{url,rur\urfurlrplurr"fp, hunfpl,r\trnr-d L trhpph \fruulmutrfrg 4hq[ hlntuiruulfrh
r.mupu,rbBhhp hp\purqnpbmppub murpurbtluh h lur3\ru\urtr purp&prurirull4ru\nrlf
hp\puqnpbbhpfr ptrur\hgtftuh hhu:

4. 2rulpurqbul|rh u,rdmuhmplmhhhpp n) urpurr.uhury.nr{urb ruq4hgmplmh mtrhh
hurl\ru\tuh qnqmllurglnul! qtLhnfr\u\ruh \tunmgr{rubp}i {pu, fohh urlq
ul{urtr4mlpp lurlhnphh Lnurpulbqurb t hurl\ur\rufu r.I2ur\nr-;pmtl; .{hp2}rlr

drutiurhru\lrLpu- r{ urlu hphrr 3p}r urq4tgmplmtrl,r un{h$ t pmtrurghX
mpputrlrqurglnulnt[ qurp.fu-rhurr{np{ur& ptrur\lntplurtr \htruipnhulltrn mhrpu2urpd}
urp4lnthpmd:

5" Y-ppninumfurl|rh riurp\hphtpfr hlrrlurb {pur }rpur\u,rhurgr{urb qnqnr-grug}rntr
qhbhnfr\u\urtr mumrlhuulrpntplmhp r{\urlnttf h huli2thurhurltpfr runun{hlurqhu
urpl,rtfrnurhurl\ur\urh Euqriurtr r.iurulrfu' hhpphln{ trpurtrg urphhp,rhurl\ru\ut-r \ulf
\hhtnpnl-rurulrur\uh bruqilurh r{hpurpkplurl {urp\uEhhpp: Zunl2hhurhurlhpp
tp\urpulnh {hpurpuru4pnqur\ruh rlt\murrrgnldp b2ubu\urft urq4hgntplmh L

mhb ghl u1 4 qnqntgur gfrurlfr qhLhurfr\ur\urh \runmgrfurbpfr {pu :
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6. Umurnumlurl|rtr rlflpnutuurhfrurhhpf {hpprbmplmhp gmlg L tnr{h1 np hrulhplr
hhr-nurqnrnrlrub 2npu ur2fur,uphurqrur\ruh tur'Ifhnp hul{urum}rnphtr rnupphprlmrl htr
tffrillurtrgfrg: Uphhluh hpllm lurlptpp (arup4rftutr l-r Upuipunn3ruh 4ru2uu{ur1p) npn2

tu+nq bdurhmplmh htr gnrgurphpnul rfflilurLg, rlfrh24hn ruphr.ftn3ruh l"rfftnp (.{urtr h
Uruunth) hhurqmlh qhh':r1|rh hnuphpf rlf2ngml urq4tgntplmh hl-r \ptp hurpur\|rg
qnqmyugfrurhtpirg:

7. HLA dup\hpthpfr hfnlurh r.$ur dulliuhru\ruqfrg hur3tph hnhp r,nrupurEur2p2urhur3frh

Iurlfhplr hbrn frpur\rutrtugr{urE ulnulnrllrugfrnti qttrhurir\ur\urh hhrnurqmnmp3mhp
purgurhrulurhl t hpruhg ,Ihlh qhhhurfr\ru\urh ghryur\gmpputr npn2ur\|r
urnurh&hurhrurn\mp3mhttp: Uuruhullnpurqhu' qhhu3frh hnupp urhrl|r t mhhghl
lurprupru4frg Uptrr.furlurh Zrulururnruhlr h hprutr! mlrlnrp3mhbhpnr{: trrug}r ur14,

hulbpfr i.Intn ilhb hrudurluur\uhnrplurlp hurh4|rqmr.l hb rffrghp\purbmlurb
qnqmgrugfrurhhpfrtr ptrnpn2 HLA hruqgnnlrqhpl, ht:l hruur.nulnmrl t hurlhpfr
uh4ruphir\ burqr.furh utuur\hurp:

B. Srupr.ubur2pgurhlr rulL \atrf\ur\utr i"rfphlh (*ll prlmrf' hruluurnuhurphur\
urunplrhhp h hq4lrtrhp) hhrn hunJhilu-unru\urh nrumrlhurufrpnrp3mhL puur Y-
ppndnunr,lurlfrb ilrupQhphhpfr {\urlmtl t hrul\ru\urh qnulnrllug}tu1lr
tif 2hpllpubn{urh EurgrlurL tfu,ru}rtr:
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PE3IOME

Apu.rncxoe Haropbe ,fi8,'rr;rocE, BaxHbrM KoprrgopoM ,qJr,fi Muorr{x Aorzcropl{qecxr,rx rI

acropuqecr<HX nrurpaqurl ns E;ruxnero Bocroxa n Erpony. flannrrfi perrdon cf,IrpaJT Balxr{yrc

ponl B pacfipocrpaHeHr{r'T 3eMneAeru-fi, a rar(xe r.trgo-enponeficKr.rD{ -s3brKoB. Heclrorpx Ha

6o.nr,ruoe Ko.rruqecrtso apxeo,roruqecKuxJ Jrlr[rrBrrcrnqecKfix, geuorpa$uvecxr.rx H

aHrporro[orwt{ecxux r.Tcc,{eloeanur?" npoee,ueH}rT,lx Ha gannori reppuropun. qe-nrrit px4

K,'rlorreB6Ix npo6.:relt, KacaToil{fixcg, fipe)r(.qe Bcero, DTrroreuerfirrecxr4x fipoqeccoB) ocraerc-fi

HepemelrlrbrM Ao cux nop. tr4cno:msoBaHr.Je Moreryn-fipuo-relrerr.rqecKr{x MeroAoa A,'rf
praytrenr,ls rrorryjr-frlrzoHHo-reneru.recxofr crpyxrypbr coBpeMeHHbrx apMrr{ Moxer fipon]iri'
cBer Ira Ml{orfie u3 DTr{x BonpocoB" B groft csqsu tsa)K}ro orMerr.TTh, r{To B rer{err.{a{ecKoM

ornorlreur.rr4 apM;lHcKa-s ilorryn$\pls. tsce eqe HeAocraroqr{o a3yrreua" Kpoue :roro, n

rrpoBeAeHrrllx ficc,'reAoBarrH_fix Iar{Ha_fi rpyfiIIa paccMarpr.rBanacr, KaK repPHropHanbHo

o.qnopoAnru{, a KoJrrnqecrBo npoaunnr.isripoBarrn},Tx o6pasiton 6ri.:ro uegocraror{HbrM Arr.{

Br,Trcr{erru.r reorparpauecxoii crpyxrypupoBarrHocru reHoQouga aprr-rr*cxorl nonyntqulr.
B gauuoit pa6ore crarr,rcrfiqecKr.r pefipesexrarrlBur,re nlr6opxn o6pa3rron AHK,

oruecerrrrre K pasnuqur,rM reorpaifv.recrr.rM fpyrrnaM ucropn'recxoit Aprrexraz, 6rl:ru
relroTunfipoBaHbl rTo MapKepaM cneAyroil{fix reHerHqecKr.rx cHcreM:

orrloBcxaJr (;roxa;rnsonaunlxe rra Y xpolrocoue), ltarepr.rncxax (,'roxa,rusoBaHHble Ha

MrrroxorrApfianruofi flHK) rr ayrocoMa;Tbrrax. B o6u-Eeit c:roxnocrr4 na Y xpor'rocoue 6nr:rx

npoanaru3rrpoBar{6i 12 6na;r.ne;rlsrrx u 6 MmrpocareJrr}rrHrrx (STR) MapKepon,

ceKBerrupoBarra o6racr6 FiVSI urflF{K i4 rl4nr.IpoBax{bx 15 ayrocoMa,rr,Hr,xx

STR.. flony.:r-rttrroHHo-reHerr.rqecKoMy arra.lrr.rsy no,4Beprr{yrBr raxx(e pesynhrarrr HLd.

TrnupoBar{a-fi apMrn, npeAcraB.ir-rrcilIfix pasrurrrrbre pefl,rour,r rncroplrvecxoit Aprrenur.r.

Bce repparopuarbnhre rpynnbx xaparTepn3yrcrcs tsbrcoKuMr,r 3Har{enr,rtrMr{ rroKa3arerur

rerrerr,rqecKoro pasnoo6pasux, HilxoAscr, Ha corrocraBuMoM ypoBue Ans Apyrl{x HapoAoB

peruona. l4axcuua-,msnrit yponenn AaHHoFo napar\{erpa An-s MapRepon Y xpomocolrnt

o6napyxeu n reorpa$a.recxm qer{TpanhHofr a6nac"ru (Apaparcr<ax gonuna), uzsuua,nrmrui

- ts pe[poAyrTrrtsHo n3o,'ruponassort rpynrTe aMilrencKr.rx apMrr{. B qe,'rona apMsrrcxa.tr

Trorrynsqfi,tr xapaKT'epfi3yerc.s cTporo B61Da)fieI{HO14 reHeTxfiecKor4

guQSepentraaqrzeit. fener:u.recrcrre paccrorr{}rf turex,qy !{eroroplrMn ee reorpaSuvecrzlrra
rpynnaMr4 npeBBrilraroT T'aKoBBre Me)r{gy oTAexr,HhrMrr 3T}roTeppriTopfia,'xb}rbrMrrr rpynnaMrf,
rrTo cBr.rAeTeJrr,cTByeT' o saruernoft orrrocuremrroit *r3aJr.fl\trkr pa3nrrr{Hblx cy6nony;xqufiit
apMrlr rpyfin Ha nporflKeulrlr Mrrorux BeKots r-{ orpaumqeuxoM o6uene renoB Mex(Ay

uuuu. llacereune Bocroqsbrx odnacreft ucropuuecxoii Apuennra (Crcnrzr m Kapa6axJ

fer{err4qecKr.r o.renr' 6nu3xa, qro orpD(aer r-rx o6rqyrc i.JcTopMIo }x aKTxrBH},re [er{err.rqecKae

KoHTaKTbr r{ Mrlrparrnr.r. Bnrscrrerro rax)Ke, qro rrpaHcrr4e apM-arre reHerrzTr{ecKr.r 6,rrz>xe r
conr{eMenn}rKaM ua 3anagnoit AplreHrzu. flannnrit pe3ynbrar cBl{,qerenr,crnyer o roM, arro

rrpr.ruyArrrenbr{oe TTepeMerr{eufie apMrr{ n lllepcHro B Har{are 17-ro sera [po]rcxoAirno
nper,rMyrqecrBenrro us 4anHofi reorpaftravecxofi nponuuquu uctopuvecxoii AprteHura.

Apltrucr<oe o6rqecrno rpaAnrlrioHHo narprr,'roKanbHoe, Ho 3a rroc,reAnre cro ,'Ier ee

norryJrrrqr{oHrro-reHerr.{qecKa.fi crpy(rypa He saBr{cfir crporo or aroil xy:rnrypnoit npaxruxu,
l<aK x4 or IaHTeHCI{BHrIX ML[rpaq].{OHH},IX fipOqeCCOB Ua.ra;ra 20-rO nera. Egr-rucrnenHuu
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3aMeTHbrM CBUAeTenbCTBOM reHeTHqecKofo Bo3Aer4cTBLrf naTplrnoKanbHocTr.r Ha

IeHeTI{qecKy cTpyKTypy apM-rrHcKoIi nonyn.fqr.rH f,Brsercq oTcyTCTBrre sHar{arer},Horo
reHeT[r{ecRoro paccTorHHf Me}KAy rleHTpa.rlbHbrMr.{ }r oKpaHHH},rMr.T o6.[acTrMu IIo
pa3Hoo6pa3ulo ran;rorrlrroB MTflHK. Terra caurru nonyr{eHur}re pe3y,Tr,Tarhr yra3brBaror, r{TO

I{ynr,rypHiur npaKrr.rKa rrarprrlroKa,'rl-Hocru 6li,ra ycfineua AoMrrHrrpylorrlr4Mtl
IIeHTpocrpeMr4Te.IIr,HbIMlr Mr{rpaq}roHHbrMrr rrpoqeccarMr.r. I4nr,rtrr-r cJroBaMrr, TpaArrrl[f,
rrarpr{lroKa,Tr,Hocru B,'rHser Ha reHerl4qecKyro crpy(Typy aplrxucxorl norryna\Lrw ro,'rr,Ko B

cnyqae, KoIAa xeHx{[I{6r nepeMeIIIaIoTCt K MecTy )nrITeJIr,cTBa Myxa B I{eHTpa.]IbHr,rx,

tlper.rMyuecrBeHHo -ropo4CK].Tx. pafi ouax.

Ieneru.recxafl Hcropr{-fi aMlreHcKnx apMJrH irBrf,ercr npe{MeroM cepbe3Hhrx 4r.rcxyccrzri,
Koropble cBoAJrrc-f, K TpeM ocHoBHbrM rrrrore3aM o6 ux npoucxo)r{AeHr{r4: BocroqHo-
apMrHcKaJ{, 3arranHo-apMrHcKEur r.I qe}rrpanbHo-a3narcxa;r. Mu npone,rn cpaBnr4TenbHoe

uccrreloBaul,Ie aMrrreHCKHX apM-sH c rrorryur\lz.rlrr4 rrpeAcraBr-srcilIuMll TpIt o6tactu ux
Bo3Mox(Horo npoucxo;xgenr.rx.llo Y-xpor'rocounrru MapxepaM aMrrreHcKr.re apMflHe

AeMoHcrprlpyrcT 6na3(oe reuervqecKoe poAcrBo c 3arraArrBrMr.r apM-sHaM[. Kpolre roro,
aHanT.I3 Hau6oJree qacro Bcrpeqarcrqtixc-* (uo4arunsrx) ran;rorunoa rrora3brBaer, rrro

ganuuit Bapr.raHT y aMrireHrleB rrpucyrcrByer ronbl{o y 3arraAHr,rx apMrH u rlotHocrt,Io
orcyrcrByer n I{enrpa:tHoft Asw fi y Bocror{HoapM-rrHcx}rx rpynn. B qe./roM nonyr{eHHbre

pe3ynbTaTbl yKa3LIBaIOT Ha 3anaAHoapM{HCKoe npol{Cxo}(AeHlIe aMIIIeHI{eB nO orqoncXoii
TIIT:F.Id]1'- BUeCte c TeM, AaHHajI TepplITopltanlHail fpynna xapaKTepr.r3yeTc-{ oTHocuTeJIbHo

Hr,r3KrrM ypoBneM renerfiqecxoro pasHoo6pasnx, r{ro orpaKaer vrx AnrrreJrbHyro
pe[po,qyKTriBHyro r43on-fiUfirc or ocra.]r[rrbrx nonyIst\uft., B ToM rrrzcre apMr]rcKr,rx.

Pesy,rrrarlr aHa,'rr,r3a ayrocoManbHbrx HLA MapKepoB cBr.rAerenrrcrByer o recHoM

reHerr4qecxoM poACTBe apM-fiH co MHotrrMr4 lrapoAaMrr Cpe4rEseunouopr,a, r{To

noATBepxAaeT aBToxToHI{oe [po]rcxoxAeHue apM_Er{.

flo ayrocoManbHbru STR MapxepaM apMrHe xapaxrepu3ye'rcr peruoHanlHor?
LrsMeHqaBocrbro, orpax{arcqefi glr(bibepeHqua,rr,nr,rii r]oroK reHoB "repe: Apnmncxoe
Haropbe, cxopee Bcero, B pe3ynbrare 6ypnoft ficropr.{r.{ pervoHa. B .racrnocrra, Hace,reuue

Apaparcroft Ao.ilunbr, fap4uana z Bana AeMoHcrpr{pymr cyrqecrBeHHbre reHerr4qecKr.re

cBfi3ti c tr4pauorr.t, B To BpeMr KaK y caMori sanaguoli rpyfinbr, Cacyna, orcyrcrByror cnegr,r

TaKoro noe4eilcrenr Ha (pone 3aMeTHoro BKnaAa arraTorr{fic(oro reHerr,rqecKoro

cy6crpara. Kporte roro, B KD(,4oI:i I.r3 yerbrpex nony,'rrrluri 6ula srrxs,tena snarrare.llbnair

reHerHqec(a,,{ 6,rvsocrl c Hace,'reHHeM Eeponrr. fisn'.ellc'. nr4 3To pe3ynbraroM r,rcxoAHoro

cxoAcrBa c oAHITM a3 ApeBHr4x npe.4craBrJTeneii un4oenponeilcnojt ceura fi,Tu c,'reACTBrreM

6o;ree nosgnzx o6parnrrx uurpaquri, ocraercrr Hepeilreutr,IM. B qe,rolr ar:u na6;rrogenu-a

fIoKa3hIBaR)T, r{'fo ApeBHHe KOHTaKTbT MeXAy pa3nrzqHbrMH sTHHr{eCK}tMr4 rpynnaMr.r B

perrroHe oc"taBrrJrrr r,ry6oxuti c,'reA B renerlrqecrofi crpyxrype HapoAoB.

Pesy,rrrarrr AaHHoro ficc,'reAoBaHr.r-f, rror{a3brBaror, qro coBpeMeHrbre reHerHr{ecKlre

MeroAbt rrpeAcraBn-trror ltol4Hrrii u qyBcTBr.rre,rbuhrri [HcrpyMeHT A.7I-rr Bbr-f,cHeHuf Ba;r<Hbrx

co6rrruIl, cB-E3aHHbrx c npoprcxoxAeHueM apM-rrH, rrx ApeBrrr.rMH Mr.rrpaEH-rrMr4 r,{ KoHt'aKTaMr

c coceAEaMIt HapoAaMfi I.I 3aBoeBaTerflMr.i-

SUMMARY

Harutyunyan Ashot Suren

"Genetic diversity of modern ,Armenians according to Y-chromosomal.

mitochondrial DNA and autosomal markers"

Armenian Highland has served as an irnportanr corridor for many prehistoric and

historical migrations frorn the Middle East towards Europe. This regron has played an

important role in the spread of agriculture, as well as indo-European languages. Although a

large number of archaeologicai, Iinguistic. demographic, anthropological studies have been

conducted in this area, a nurnber of key questions, concerning first of all the prr:cesses ol
ethnogenesis, stili remain unanswered. The utilization of moiecular genetic techniques to
perforrn population genetics analysis of the Armenians may shed light to many of those

questions. In this regard, it. is rmponanr ro note rhar the Arnrentan popuiatron is not

sufficiently studied genetically. Besides, in the studies conducted so far .Armenrans were

considered as territorially homogenous, while the number of sarnples analyzed was rot
enough to elucidate the geographic stratification of, the Armenian population.

In currenr study, statisticaliy representatrve DN,A. samples, assigned ro differenr
geographic groups of historical Armenia according to their ancestry" have been genotyped

for the rnarkers of three genetic systems: patrilineal (located on Y-chromosome), matrilineal
(located on mitochondrial DNA) and biparentatr (autosomal rnarkers). Overall, 12 biallelic
and 6 microsatellite (STR) markers have been typed on the Y chromosome, sequencing of
mtDNd HVSI region has been performed and X5 autosomal STRs have been typed.

Population genetics analysis has been also perforrned on HLA typing data ofthe Armenians

representing various regions of historical Armenia.
A11 Armenian territorial groups display high values of gene diversity index L'eing at

comparable levels to other populations of the region. The highest gene diversity value based

on Y-chromosornal rnarkers is observed in the more central region (Ararat valley) and the

lowest - in the reproductively isolated group of F{amshen Armenians. trn general the

Armenian population is characterized by rnarked genetic differentration. The genetic

distances between some geographic groups of Arrrenians exceed those between certain
different ethnic groups. This result shows the retratively isolated nature of A.rmenian

subgroups during many centuries and limited amount of gene flow between them. Armenian
territorial groups iiving in the eastern regions of historical Arrnenia (S1-unik and Karabakh)

are genetically very close, reflecting their common history and er.tensive genetrc contacls

and migrations, It was aiso found that Iranian Armenians are genetically closer to'Western
Armenians. This result shows that the forced displacement of Armenians to Persia in the
beginning of 17th century was mainly from that geographic region of historical Armenra.

Although Armenia is traditionally patrilocal society, during the last one cenrury its

population genetics structure has not strictly depended on that cultural practice, as well as

on intensive migration processes in the beginning of20th century. The only notable evidence

of genetic impact of patrilocaiity in the Armenian population is a lack of significant genetic
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distances tretween the central region and all other rural areas according to mtDN.A haplotypc
diversity. The results demonstrate that the culturai practice of patrilocality was strengthened

by the dominating centre-ward direction of migration processes. In other words, in the
Armenian population, the tradition of patrilocality has a genetic impact on population
structure only if women move to husbands' residence located in the central, predominantly
urban, areas.

The origins of Hamshen Armenians have been a matter of considerable debate and three
main hypotheses of their origin exist: Eastern Armenian, Western Armenian and Central
Asian. We conducted a comparative study of tlamshen Armenians with populations

representing the three areas of their possible origin. According to the Y-chromosomal
markers, Hamshen Armenians show closer genetic affinity with Western Arrnenians.

Moreover, the analysis of rnost frequently encountered (modal) haplotypes shows that
Hamsheni modal haplotype is oniy found in western Arrnenians and is completely absent in
Central Asian or eastern Armenian groups. In summary, the results obtained suggest a

lvestern Armenian origin by paternal line. Additionally, Hamshenis show relatively low
level of genetic diversity, which reflects their long-term reproductive isolation from other
populations, includ ing Armen ia ns.

The results of autosomal HL,A markers anaiysis show close genetic affinity of
Arrnenians with many ethnic groups of the Mediterranean area, confirming the
indigenous origin of the Armenian population.

According to autosomal STR markers, Armenian genetic diversity is characterized ty
regionaliy defined variability that reflects differential gene flow across the Armenian
Highland, likely the result of the region's turbulent history. In particular, Ararat Valley,
Gardman and Van show substantial genetic correlations with lran, while the westernrnost

population, Sasun" shows Lroth a lack of Persian adrnixture and a notable Anarolian
contribution. Furthermore, in each of the four populations a sutrstantive gene[lc

relationship to the populations of Europe was identified. Whether this relationship is the
result of affinities with one of the ancestral Indo-European groups or a derivative of more
recent backflow remains unresolved- Overall, these observations imply that in general

ancient contacts between different ethnic groups of the area have left a profound trace in
the genetic cornposition ofthe populations.

The results of the present study show that rnodern genetic approaches provide very
strong and sensitive tools to disentangle some crucial events related to the origin of
Armenians, their ancient migrations and contacts with neighboring populations and

invaders"

-Ta;i'1
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