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JOKTOPJIMK TUCCEPTALIMSICU AHHOTALIUSICH

Juccepranusi MaB3YCHHMHI  J10J3apOJuru  Ba 3apypusatud. HcoH
MOMYJSIUATIAPUHUHT TE€HETUK XWIMa-XWUINTHHA YPraHWill, YHUHT TeHO(MOHIH
HIAKJUIAHWIIW CLIEHA-puiiapy Oopacuaard TaAKUKOTIap 3aMOHABHI T€HETUKAHWHT
BHT UCTUKOOIN MyHamunuiapuga Oupuaup. YmolOy ¢aH COXaCHMHUHT KaJall
PUBOKIIAHUIIIM UHCOH TOMOHU/IaH KUTHAJIAPHUHT STajUIaHUII WYIUTapUHA aHUKJIaIlTa
UMKOH Oepau. Mapkasuii Ocué€ xankiaapuHu Ypranum Oy HyHanmuiaa >Kyna
KM3UKAPJIA MabIyMOTJIapHU Oepullii MyMKHH, 3epo Mapkasuii Ocué Y3uHHUHT
reorpaduk >xoinanryBu 0yiinya EBpona Ba Ocué ypracuaaru OOFiI0BYM XaJIKa 0YI10
xu3Mar  Kuinaaud.  Tapuxuil  oTHOorpadMk  Ba  apXeoJOrMK  TaAKUKOTIap
MabJIyMOTJIapura Kypa, ymoy Xyayl 3aMOHAaBUUA OJlaM aXKIOUIAPUHUHT KaIuMjia
maKlaHuuaa Ba EBpoocué OyiiMua TapKavmuaa MyXHM poJib  YiHaraH.
Mapkaznii Ocu€ Xalkiapu XaKUJAard MabIyMOTIIAp, XaTTO YPraHWITaH TE€HETHUK
Mapkepiap Oyinua Xxam, OYJIMHraH Ba TacoAM(HUIl XapakTepra 3ra SKaHJIUTUHU
Kypcataaud. byHnaH Tamikapu, Tapuxuii, apXeoJoruK, MaJ€OHTOJIOTHK Ba 0ab3u Oup
AHTPOIIOT€HETHK TAJKMKOTIapra Kypa, yioy XyAyA XO3UpPrH 0JaM aXXJ10JJapUHUHT
EBpoocué kutbacu 0Vitnad Tapkaauimaa MablyM pojib YHHATAHIUTUHUA KypcaTaju.
[y caGabman, Mapka3uii Ocué axonucu reHopoHAM Xakugard sHCM Ba aBBall
WUFWITaH MabJIyMOTIIapra KOMIUIEKC 0axo OepHIll Ba yMyMIIAIITHPHUIIL JKy/1a MyXUM,
YyHKH YyIIOYy MHHTaKa axOJMCH T€HO(DOHIMHUHI Mypakka® MOMYJISIIMOH TU3UM
cudaruaary Tax Ik TaIKUKOTIapH MaBxKy/l SMac.

OpaM MONyNSIMSUIADUHUHT TEHETHK TY3WIMIIMHUA YpraHuijga yJIapHUHT
OYIMHUINM Ba TY3WIHMIIMA XaKuJa TacaBBypra sra OVIMIN y4dyH, Xamja MOMmyJis-
UsIap ypracujard TeHEeTUK MyHOocaOaTJIapHUHI XYCYCHUSTIApUHHU aHUKJIA0 Oepuill
YUyH TYpJIM yCyJulap MIIaTWIaad. YJApHUHT Oopacuia MOMyJsLusiap ypracuaaru
reHEeTUK Maco(anapHu Ky YI4aMild CTATUCTHK €HJAIIYB EpAaMHIa TaXJIUJI KAJTHUIL
YCYJH aJlOXUAa YPUH TyTaau. SIHaja aHuKpOK TacaBBYp KWIMII YYYH MOMYJISILMSIIAp
Vypracuna AeHaporpamMmaiap OyiuYa MOWHUHT “TeHeTHK JaHAmadTh Ty3WiIaau,
VHI2 TONYJSIUUMSHUHT TEHETHK TY3WIMIIM OSKBUAMCTAHT IHAKIap €Epramuiaa
TaCBUpJAHAAW, MONYJSAIMsUIap  ypTacugard TeHEeTUK  Mmacodacura  Kapal
MOMyJISIUMSIAP KETMA-KEeT OMpIalITUPUIIAAN Ba LTy Tap3Ja FreHeTHK JaHImadT X0Cul
O6ynmamu. Ymoy ycyn Hadakar sneMeHTap MOMyJBSIUsiap 4YerapajlapuHu aKpaTHII
y4yH BOcUTa OVyJia OJIUIIM MYMKHH, OAJIKU TIOMYJISIUSHUHT TaOUMiA Tapuxuil OUpIIK
cudaruga dYerapa Ba YIyamJIapUHU aHUKIANl Y4YyH camapain EHaanryB OYauo
XHUCOOIaHAIN.

MynbTureHeTruKk JaHamadT MabiIyMm Xyayll Ba 3THOCHApra xoc OyiaraH Typiu
TeHeTUK THU3UMIIAp Makmyacu OYnuO, ymap, ¥3 HaBOaTtuaa, Y3UMHUHT Teorpaduk
apeanu, reorpaduk Ba TapuXuii-MaJaHul yerapajgapura ara.

YOy maptiau yerapa opacuiaH resjap OKUMHU YTaJu, aMMO YJIAPHHUHI apeal
novpacuaard (Gpaosura KaMpokaup. by deknmaHunuiap Oup Xui smac, y3rapyBuaH,
my OwiaH Oupra, MyTJakO peaiup. YJapHU HUKOX MHUTpalysiIapy TY3WIUIIUHA
ypranum Muconuaa adukigam MymkuH. ly cababmu Typnu nomyssiusiiap



aHTpONoreHe3u, ajndarra, Oup-Oupuaan dapk Kuiaaau. ITHOTEHETHK TapKHO BakKT
yTumm OwiaH HacljaH-Hachra y3rapub O0opaau, nemak, HadakaT XO3Upry BaKTIaru
reHoOH]T TYy3WIMIIMHA OWJIHIL, OaJIKi YHU IIAKJIOBYM Ba Y3rapTUPYBUM T'€HETHK
*Kapa€HiapHd XaMm Ypranuim Jjo3umaup. HOxopuparmnapiaH kenu® YUKaIUKH,
MYJIbTUTCHETUK JaHIA(TIapHU TaIKUK KWIMIL AeMorpadus, THOOMI reHeTuka,
AHTPOIIOJIOTHS, ATHOJIOTWS, apXEOoJOrMsl Ba XalKjap TapuxH, sSbHU, TaOWWH Ba
ryMaHUTap OWJIMM coXanapu OuiaH y3BUi OOFIUKIHP.

['eHOM XHMIMa-XWUIMKHM YpraHuil Hadakar Typiad MHWJUIATIAPHUHT Keauo
YUKUIIM Ba TEHETHK TapUXUHA OWiuil, Oalkd UpcUil Ba MyJbTH(]akTOpin
KacaJUTMKJIap MOJIEKYJISIp SMHUIEMHUOJIOTHUSICHHUHT acocH OYInMO Xam XuCOOJIaHaIu.
Xap Oup Xyayd y3uaa MabiyM Ba KEHI TapKajiraH T'€HETHK JeTePMHUHHUpPIIAHTaH
KacaUIMKJIap TYyrulaMu OwnaH TaBcudianagu. Typiau MuHTakanmapiaa y €ku Oy
KaCaJUTMKJIAp TapKAIMIIMHUHT cababiapvHy TYIIyHUII Xampaa ymapHu spta JJHK-
TaIIXKMCIAll Ba camapaid Mpo(uiakThKa KWIKII YIyH, aBBAIaMOOp, KaCANTUKHUHT
PUBOJIAHUIIIMHA ~ AHUKJIA0 OepyBUYM TMOMYJSIIMOH TAAKUKOTIAPHU  YTKA3UII
3apypUsITU Ta10 OYIu.

TagknKoTHHHT Y30exucron Pecnmy6amkacn ¢(aH Ba  TeXHOJIOTHSIAP
TAPAKKHMETHUHMHI  YCTYBOp WHYHAIMILIAPUIa MOCJWIUA. YOy TaaKUKOT
V36exncron Pecnybmikack (aH Ba TEXHONOTHSNIAD PUBOXKIAHMIIM  YCTYBOP
nynamuuuiapura moc JAUT/-9 «HCOH Kacaumkiapy npoQUIaKTUKACH, TalIXUCH,
JaBojall Ba pPEaOMIMTALMSACU SIHTM TEXHOJOTHSUIAPUHU HIDIA0 YHKHUII»IACTYpH
acocu/ia amasra OLIUPUIIraH.

Juccepranus MaB3ycH 0yiin4a XajaKapo WIMH TAAKUKOT/IAP IIAPXM.

JIyHé axONMCHHUHT JAeMorpa@uk Ba MHIPALMOH >KapaCHiapu, Typid
KacaJUIMKJIapra HUcOaTaH YMJaMIIWIINTH Ba MOWWJUTUTUHU YpraHuil OuiaH OOFIUK
TaJIKUKOTIIap 3aMOHABUI OMOMETUITMHAHUHT YCTUBOP MYHAIMITUIAPHUIAH OUPUITUD.

SIkuHga maiimo OynraH reHoM TexHosorusulapu Ba MmanOamapu (HAP MAP,
1000 reHomyiap Ba 0.) PMBOMKIJIAHWIIM MOMYJISALUS Japakacuaa WHCOH TCHETHK
BapUaIMsUIapy TAIKUKOTIAPU YUyH T€HETHK JCTEPMUHHUPIIAHTAH MYJIbTH(DaKTOPIN
KaCcaJUTMKJIAp PUBOKJIAHUIN JKapa€HIApUHHU TYIIYHWUIN HYKTAau Ha3apuiaH TaOuuii
TAaHJIAHUIIIHU YPraHUWIJa WHCOHJAP YUYyH Xall KWIyB4YM XucobOnaHamu. byryHru
KyH/la MHCOH T€HOMHMKAacu OVilmua MWwUMid nactypiap AyHEHUMHr 20 JaH OpPTHK
narnatnapuna kaOyn kuiavHran (AKILL, byrok bpuranus, ®panuws, ['epmanus,
Snonus, Kopes, Kuraii, Poccuss Ba Oomkanap). Kymna® xankapo Ba MWLM
JapakaJard AacTypiiap LIYHU KYpCaTOuKW, TeHETUK XWJIMa-XWUIMK Ba TEHETUK
JETEPMUHUPIIAHTAH KACAJUTMKIIAP YaCTOTACUTa STHO-COLMAJI, HUKOX, MKJIMMIa O]l Ba
XYLy OMUAJIIAp TabCUP KUJIAIHU.

[y 6unan Oupra, OXUpru WwIapJa OMOMEIUIIMHA TEHETUK TEXHOJOTHSIIAPH
aXaMUSTIIM UKTUCOAMM YcummHu kypcatau. Macanan, Burrill & Company (AKII)
MOJIMSL KOMITAaHMSICH MabiayMoTiapura kypa 2012 HWIHMHT SKyHHJA TE€HETHK
TEXHOJIOTHsUIApJaH OJIMHraH To3a jgapoMan 23% HU TallKWil KWiraH, JI0pH-
JApMOHJIAp HWIUIA0 YMKAPYBYM KOMITAHUSUIAPHUHT Japomanu aca 1,1% Hurmnaa
TAIIKWJI KWJITaH.



3aMoHaBMii OOCKMYJAa TE€HOM TAaJIKUKOTIAPUHUHT MAa3Kyp HYHaIMIIUIapH
PUBOXIAaHUIIK HadaKkaT HMHCOH KACAUTUKIAPUHUHT OWOMETUIIMHA aCOCIapUHU
TYUIYHUII YUYH MYXUMIUP, OAJTKA UKTUCOAMNA CEKTOPra axaMHsITIN XHCCa KYIITUIIN
MYMKHH.

MyaMMOHMHI YPraHWITaHJIuK Jaapaxacu. Mapkasuii Ocué axonucu
reHOOHIM TYFPUCHIArM TEHETHK MabIyMOTJIap KaMmJaH-KaM ydpanauras,
OymmHran, Tacomuduii xapakrepra sra MabrymoTiapaup (R.Wells, 2001; D.Comas,
2004). Mapkazuii Ocu€ XalKIapUHUHT KOMIUIEKC, THU3UMIIM TEHETHK TaXJIWIU
Oyin4a TaIKUKOT UITUIAPH MaBXKYJ] SMac.

JluccepTalUsIHUHT  WIMHI-TAAKUKOT MILIAPH  pexajapu  OWwiaH
OOFJIMKJIMIM KyHUJAry JOMMXAJIapa Y3 AKCUHU TOITAH:

pecnyOrKa WIMHN-TEXHUKA 1acTypiapy Oyitnda 4 ta wimui oinxana (OTM
No ®M4-157 «V36ekucTon XyJayauaa smoB4YM acocui Mapkaszuit Ocué xankiapujia
NRY Ba MtJIHK monekyssip nomamopdusmm»; JOTK Ne 98-00 «V36exucronna B
TenaTUTH  BUPYCHMHMHI  wiaeHTHduKaimsch»; Y3P DA  OAT  Nel05-02
«V36eKkucToHa B remaTuTH BUPYCHHMHT sHIM reHoturmmy; ®A-D11-T 111 «II
TUMJIArd KaHJIM TUa0eTH dpTa KOMIUIEKC TAIlIXHMCTall aJTOpUTMIIAPUHM HUILIa0
YUKHUIID);

XaJIKapo WIMHIA TpaHTiap Oyirmya 4 ta wimuil norinxana (Y30ek-srmoH Kyima
noiinxacu «Molecular Epidemiology of Viral Hepatitis in Uzbekistan» Grant in Aid
for Scientific Research & Viral Hepatitis Research Foundation of Japan; y30ek-
dpaniry3 kyma soiuxanapu «Origin of man, language and languages» the European
Science Foundation (ESF), «Deciphering the complex evolution of genes involved in
human adaptation to diet” (ESF); y30ek-Hemuc kymma Joinxacu «Diversity of
Helicobacter pylori in human populations of Central Asia» WV Foundation).

TagkuKoTHMHHT Makcaau Mapkazuii OCUEHUHT MaXaJIMi XaJKJIapUHUHT
nemorpaduk, GUIOTEHETUK Ba YBOJIIOIMOH XycycusTiaapuau Mmutoxouapuan JJTHK
(mtIHK), Y-xpomocomacu (NRY), X-XpoMOCOMacHHUHI MHKpOCATEILTUTIApU
xamaa Helicobacter pylori (H.pylori) Ba B remarutu Bupycu (HBV)
MMMYHOTE€HETUK BapUaHTIApU TE€HETHK XWIMa-XWUIMTUHA acOoCUJa YJIApHUHT
reHO(POHIU TY3WIUIINHYA TaBcudIaliIad noopar.

Makcazara spyIlIdII y9yH KyHUJard TAAKAKOT Ba3udanapu xain KWIMHIN:

Mapkazuii Ocué TeppuTOpHsICHAa SIIIOBYM OeMopiapAaH aXpaTHO OJMHTaH
H.pylori Ba HBV HUMHTr MMMYHOT€HETMK Ba PETHMOHAN BapUAHTIAPUHU JTYHEHHHT
OolIka Xyayajgapyuard BapuaHTiIapy OuiaH KUECHM (DUIIOTCHETHK TaX WM OpKaJlv
TaBcuJIan;

Mapkasuii Ocu€ mnomnyisuusiapu reHeTHK auddepeHnyanus gapaxacu Ba
TCHETUK  XWIMA-XWDUIMTHHH ~ MaBXyJl  TOMYJISIMOH-TEHETHK  OOBEKTIIap
mabaymoTiapu - MTJIHK, NRY, ayrocoma Ba X-xpomocoma mapkepiapu Oyinda
aHUKJIAILL

Wells RS, Yuldasheva N, Ruzibakiev R et al: The Eurasian Heartland: A continental perspective on Y-chromosome diversity//
Proceedings of the National Academy of Sciences of the United States of America. — 2001. —vol. 98. — pp. 10244-10249.

Comas D, Plaza S, Wells RS, et al: Admixture, migrations, and dispersals in Central Asia: evidence from maternal DNA lineages//Eur J
Hum Genet. - 2004. — vol. 12. -pp.495-504.



Mapkasuii Ocué€ nomnyisuusiiapu reHogonaura EBpoocué rapOu Ba IIapku
NOMYJISIUUSUIAD  UPCUATUHUHT  XYIOyIWi, OSTHUK, CYOITHHK Ba 3JIEMEHTap
MOMYJISIUSUIAp Japa)xacua Kylrad XMCCaCMHU OaxoJIalll;

STHOrpapuK, WKTUMOUN Ba JIMHIBUCTUK MAabIyMOTJIAPDHU XHUcOOra oaud
MTIHK, ayrocoma, X-xpomocoma Ba NRY MapkepiaapuHMHT TEHETHK XuJIMa-
XWUIMTH ~ acOCHJa  PETMOH  MOMYJSLMAJApUHUHT  y3apo  MyHocalaTiapu
XYCYCHSTIIADUHU YPraHU1Ll,

MT/IHK, NRY, X-xpomocoma Ba ayrocoma Mapkepiapu MmoIuMophu3mMu
Oyitrua peruoHa, cekc-cnenru(uK reHeTHK Ba MKTUMOUH Ty3HIMalIapHU OaxoJarll;

mT/IHK, NRY, ayrocoma Ba X-xpomocoma Mapkepiapu xamma H. pylori Ba
HBVHHUHT MMMyHOreHEeTMK BapuaHTiiapu Oyiindya Mapkasuii Ocu€ XallKJapuHUHT
KaJIMMUA MUTPaLMs MYJUIapy Ba MIAKJUIAHUII CLIEHAPUIJIADUHN AHUKJIALLL,

Oapya YypraHwiraH TOMYJISAIUS — TEHETHK KYpCaTKUWIAPHU KUECHM TaXJIvI
KM uynu Oounman Mapkasuit Ocué nonyssiiusiapuauHr EBpoocué Ba ayHE
reHo(OHTU TU3UMUJIATU YPHUHN Oeruianl.

TankukoT 00bekTH cudaruga Y30eK, KOpaKalmnoK, TOKUK, KO30K, TYpKMaH,
KAPFU3JIapAaH Talkuil Tornrad Mapkaszuit OCHEHMHT 6 Ta MaxaJUIUil XalnkuaaH, 26 ta
TYpPKUH Ba XUH]I-3POH NomyJisiiusuiapuaan 1874 Hadap kuim TaHiad OJMHTaH.

Tagkukor mpeameru - B remarutu Bupycu, H.pylori Ba omam JIHKnapu
HaMyHaJlapuiad GoiiiamaHuIras.

Tagkukor ycyiapu. TagkukoT kapa€HWIAa  KIMHUK-WHCTPYMEHTAI,
OaKTEpUOJIOTHK, UMMYHO- Ba MOJICKYJIIP-TEHETUK Xam/1a KEHT CIIEKTPIark CTaTUCTUK
TaxXJIWJI yCyJulapuiaH (porialaHUIIraH.

Juccepranus TAAKMKOTUHUHT WIMMI SHIWJIMTY Kyiyaaruiapaad uoopar:

wik 6op Mapkazuit OCUEHUHT 6 Ta XaJKura KUPYBUYM 26 Ta MOMYJIAIMS TYPYXH
reHO(OHIU TY3WIUIIH SIXJIUT TOMYJISIIUOH TH3UM cr(daThIa KEeHT MUKECTH TEHETHK
o0BekTIap EpaMuia aHUKJIaHTaH;

WIK 00p Ma3Kyp Xajkjiaap TapKuOuard rypyxjap reHOQOHIN Ty3WIMITMHUHT
Oaradcun TaBcuu OepwiraH Ba OJMHIAH HATIDKAIAp acocuja Xap OuUp TEHETHK
OOBEKT TUMTMHUHT UH()OPMATUBIUTH OaXOJIaHTaH;

OoupuHun mapta EBpoocué rapOuii Ba mIapkuii TUHHsUIApU OVilMua TajaKuK
KWIMHTaH TEeHETUK MApKEPIAPUHUHT y3apo HUCOATH KOMIUIEKC aHUKJIAHTaH, Yoy
XyOyJl YMyMHM TEHETUK XWJIMa-XWUIMTH Ba MONYJSUUSIAPUHUHT TE€HETHUK
muddepeHImalys napaxaiapy 0axosiaHTraH;

WIK OOp Ma3Kyp TEHETUK OOBEKTIAp acCOCHM TaIuiorypyxJIapuHUHT
(PUIIOreHEeTHK TaXJIWIIK TabpHU(IIaHTaH;

WIK MapoTaba KymHH Xyayaiap Ba EBpoocué momynsuusuiapu reHOQOHIAM
tuzumuaa Mapkasuii Ocué XamkIapuHUHT YpHH acocnald Oepuiiray;

OupnHun wmapra Mapkasuii Ocu€HuMHr 6 Ta D3THOCHIA MYJIBTUTCH
MaTOJOTHUSIAp IMIAKIUTAHUIIMHNA Oamopariamaa 3apyp OyiaraH XymIya 3BOJIOIHS Ba
aJianTarys MeXaHu3MyIapu TabpudaaHraH.



TaagKUKOTHUHI aMaJIMii HATHKAJIAPH Kyiuaaruiapaad nuoopar:

TaAKUK KWiuHrah Mapkasuii Ocué€ xankinapyu TeHO(OHIW  XaKuaard
MabJIyMOTJIap 0a3acu Ba HOEO aHTPONOTEHETUK XYCYCUSATIIaApH MaTepUaiiapyu Ma3Kkyp
XYAyd axOJMCUHUHT THOOMI-TEHETMK Ba JKOJOTMK-TEHETUK MOHMTOPUHTH Y4YyH
doitnananuiaa acoc cudaruia TaKIuQ KUIMHTaH;

MyJbTA(AKTOPIN HACIUI MATONOTHsUIap OWIaH TOTEHIMal OOFNIMK OYyiraH
TeHOM KHCMHU IMAK/UIAHUIIMHU Oammopamianl ydyH TEHETHK JeTCPMUHHpIIAHTaH
MATOJIOTHSJIAPHUHT TApKAJMII aCOCIAPUHM YPraHWINA, MyTalusyIap YacTOTaId
CHEKTPUHHU Ba TOMYJSAIUS XWIMA-XWUINTA JapakKacCHHU Oaxojaimiga SBOJIOIMOH
€HIanTyBHU KYJUTaIll TaBCHS STUIITaH,

TAJAKUKOT HATWKAJApUHU OJMA TahIMM Myaccacajlapi Ba OJHMHA TabIUMIaH
KenHru mudokopiap Taépnam Oockuuraa THOOUET MHCTUTYTIAPUHUHT THOOUM
reHeTHKa Ba Ouosiorus Kadeapajnapujia «TreHeTuka» OynuMu OVitmda VKyB
JacTypiaapura KAPUTUII TaKIU( KWIHHTaH;

OJIMHTaH  HATIKAJIApHU  TOMYJISIMOH-TEHETUK  (DaKTOpiapHU  HACIHUN
KacaJUIMKJIap TAPKAJUIIMAArd POJMHHU ypraHum Ba Mapkasuit Ocué maxamuimi
aXOJIMCUHU TEHETUK-3MHUIEMUOJIOTHK TAJIKUKOTIAPUHUA PEKATAITUPHUIIIA TaBCUS
ATUJITaH;

OJIMHTaH HaTWKaJlap HACIUH KacaJUTMKJIap TapKAIHIIUAA TOMYJIAIINOH-TCHETHK
OMWUIAp POJIMHM Yypranum Ba Mapkasui OcCué Maxauimili axoJIMCHla TE€HETHK-
SMHUIEMHUOJIOTHK TATKAKOTIAPUHN PEXKATAIITUPHII YIYH TaBCHS STUJITaH;

Mapkazuii Ocu€ reHO)OHAMHM TaAKUK KWIMILAAH OJMHIaH HaTwkajaap
XyAyaia Xajakiaap MIaKUIAHAIN TapUXd MyaMMOJIAPUHH CUHINIa MYXHM OYITaHd
VYyH Tapux Ba dTHOTpadusi MyTaxacCUcIapy yIyH TaBCHUS ATHIITAH;

WIMHH Kamoaiapra Uiuiad YUKWIraH Mypakkad MOMYJISIIMOH TU3UM TaXJIHIIN
TEXHOJIOTUSICH Ba Xap XWUJI TeHETUK MapKepiiap MaHeuiapu EpamMusia Mmomysisiusiiap
g depeHIMalMsICUHU TypI UEepapXuK Japakanapaa 0axosail Ba HaTWKaJlapHU
y3ap0o COJNMIITUPHII YUYH KYJUTaIll TakIug STUITaH.

OuIMHraH HATHGKAJTAPHUHT WINOHWIWIMIM  TaJKUKOTIA KYJUIAHWITaH
3aMOHaBW, OWP-OUPUHM TYJIIUPYBUM  MOJIEKYJSAP-TEHETUK, OaKTEpUOJIOTHK,
BUPYCOJIOTHMK, = WMMYHOTEHETHMK Ba  OWOMHGOpMAIMOH  yCyJUlap  acocuja
TacOUKJIaHTaH. Taxmina Typiau yeyiutapaad Qoiinananui oup Xul Mapkepiaap yayH
TaxJW1 YCYJIWJOAH KAThbUM Ha3ap, y3ap0 TEKIIMPYB YTKAa3uIl Ba MYCTAXKAM
KOHYHUSTJIAPHA TOMHII WUMKOHUSATHHH Oepamu. Taxjmin OObEKTUBIMIUTA SPHIIHUIII
V4yH TEHETHK Macodayiap WKKHTa TYpJId yCys €paamMuaa BU3yaln3allyis KUJIHHII:
KYTI KAppaJTy IIKAJIMPIIall Ba KJIACTEPIIA TaX IHJL.

TagKMKOT HATHKAJAPUMHMHI HA3apvid Ba aMajuili axamusitTd. Mapkasui
Ocu€é Maxaumi OSTHOCTAPUHUHT  MYJIBTWJIOKYCIIM TEHETHK  TaJKUKOTIapu
HaTKanapy (GaHHUHT TYpJId COXAJIapH: TeHETHKa, OMOMETUITMHA, MUKPOOHOJIOTHSI,
BUPYCOJIOTHSI, TapuX, dTHOrpadus, NIyHUHTJACK THOOWMN aManmuérna KYyJUTaHWUJIHIIN
MyMKHUH. TyIUlaHraH marepuaig Ba OJIMHITAH HATWXKAJIAp HPCUM  MATOJIOTHsLIIap
TapKAJTHUINKA TOMYyJISIUSA-TEHETUK OMUJUIAP POJIMHU YPraHUII Ba MaXaUTUi axoyu
opacuia TeHETHK-3IUAEMUOJIOTUK TAJAKUKOTIAPHU PEXKaJAIITUPHIN YIyH HOEO Oasa



Ba TaxWiui acoc OYyiMuO Xu3Mar Kuiaaad. TagkuKOT HaTwkadapyu Kyuuaa
KENTUPWITaH KaTop WIMHI Ba TablIUM Myaccacalapua KyJUIaHWIMOKAA Xamja
XaMKOPJIHKJA MILIAp OH6 GOpHiMOKma: Akajn. B.BoXumoB HOMIM Y30eKHCTOH
Pecniyonmukacu CCB PUXM, A Ba I' PUMAM, TTA xamaa I'mobGan tuoOuér Ba
COFMIMKHU cakyam Mwimii mMapkasu (Smonus), PTOA Ymymuii matosiorus Ba
narodpusuonoruss UTH, CkonkoBo mHHOBamms MapkasuHunr arepockiepo3 MTU
(Poccus), Hortuarem Yuusepcuretu (byrok bpuranus).

TankukoT HaTwkacuaa vurwirad Mapkasuii Ocué nonymsiupsiapuauar JJHK
KOJUIEKLMSCH KeNakak/a TMOIMYJSIHs, SBOJIONMA, CyJ MEIWIMHACK Ba THOOMIA
TEHETUK TaJAKUKOTIIapAa KYJUIAHWIWIIKM MYMKHH. TagkuKOoT —MaTrepuaiapu
ouomnorust, THOOMET Ba Tapux (annapu OyinuYa WIMHI-YKYB kapaéHuaa Tanadanap
yUyH Mabpy3aliap Kypcu cudaruia KyUIaHWIAIIN MyMKHH.

TagKUKOT HATHKAJIAPUHUHI KOPUH KWIMHHIIN. TagkKUKOT HaTWKalapu
acocuna unuiad uukuiran «[IlP-ramxucnam: OuoMaTepualHy TaHAII, OJIUII,
TPaHCIOPTHPOBKA KWIMII Ba cakjam» Ba «XemukoOakTep WHQPEKIUSICHHA
TallIXUCAIl yCyJylapu» Oyinya yciayOuil KyJUulaHMallapd COFJIMKHHM —Cakjiall
amanuérura kopmii stuiran (Y36ekucTon Pecryonmmkacn COFIMKHH — CaKian
BasupauruHuHT 18.06.2012 #fimnmaru 83/110-connu Ba 12.03.2014 #iwnnaru 2-CoHIH
XyJiocanapu).

Nuaunr anpodaumscu. luccepranus nimm Hatvwxkanapy 20 Ta WM -aMalIii
amKyMaHza, KymiaaaH 8 Ta xamkapo KoH(epeHuusuiapaa anpoOarusgaH YTau:
«AKTyaJlbHbIE BOIMPOCHl HH(EKIIMOHHON NATOJOTUU W BAKIIMHONPO(PHUIAKTUKID)
(Mocksa, 2008); The XII Congress of the European Society for Evolutionary Biology
(Topuno, 2009); Sociéte¢ d’Anthropologie de Paris 1859-2009 (ITapmx, 2009); 78th
Annual Meeting of the American Association of Physical Anthropologists (Hukaro,
2009); SMBE 2010-Annual Meeting of the Society for Molecular Biology and
Evolution (JIuon, 2010); The XIV International Congress of Immunology (KoGe,
2010); the EECAlink project conference FP7 EU (Bbproccens, 2011); International
seminar «Central Asian Anthropogenesis» together with Department «Man, Nature,
Society CNRS» (ITapux, 2012); 12 Ta pecrybnuka koHpepeHIHsIapuia, KyMiaIaH:
«MmmyHOOTHST Ba aymieprosiorus nonzapd myammonapu» (Tomkent, 2001, 2006,
2008, 2013), «KnmMHUK MMMYHOJIOTHS, IMMYHOTCHETHKA: COXajlapapo MyaMMOJiap»
(Tomxkent, 2010), mpod.P.M.Py3ubakueB xotupacura OaruiiaHraH WIMUN-aMaJIii
koHdpepennusaaa (Tomkent, 2011), «Uzbekistan-U.S. Life Sciences Collaboration:
Defining the Opportunities» (Tomkent, 2012), «Mapka3uii OCHEHUHT aHTPOIIO- Ba
ATHOT€HE3W TEHETMK Ba JIMHIBUCTUK HyKram Hazapunan» (Tomkent, 2013);
V36ekncron Pecny6bmukacu Pannmap akajgemusicn  VIMMYHONOTHST MHCTHTYTH
nabopaTopusiapapo CEMUHAPIIAPH Ba UMUK KEHTalll KOIIMIArd WIMHAKA CEMHHAp/a
(2008, 2011, 2012, 2013);

HatwxanapHuHr 3bJ0H KWIMHrawmru. [luccepramms ma3ycu Oyiinya
xamu 24 Ta WIMHI WL, 1Ty )KymiajaaH, 14 Tacu Xxankapo TaKpu3JIOBUH KypHau1apaa
YOIT STWITaH.
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JuccepTanusiIHVHT TY3WJIHIIN Ba XaxMu. /{uccepranus kupuiil Kucmu, 5 600,
X0THMa, XyJiocanap, dhoinananwirad agabuétiap pyixaru, 209 caxuda math, 23 Ta
*aJiBaj Ba 25 Ta pacMaH noopar.

JIUCCEPTALIUSIHUHT ACOCHUI MAZMYHU

Kupnmn KucMuaa MaB3yHUHT JI0J3apOJIMTM  acOCTAHTaH, JIMCCepTallys
UIIIMHUHT Makcajy Ba Basudaiapu, TaJKUKOT HATHKAJIAPUHUHT WIMHNA SHTHIIUTH,
WIMUN Ba aMaiuii axamusiTd udoJanaHraH, XMMosira ojau0 YMKWIAETraH acocui
XoJatiap TabpudaaHrad, TaIKUKOT HATHKAJTAPUHUHT aMalTUETTa >KOpUN KUITMHUIIN
acOCJIaHTaH.

JuccepTanusiHUHT OMPUHYH 000MIa — agaOuéTinap IapXu — YHJA T€HETUK
JETEPMUHUPIIAHTAH TaTOJIOTVSUIAPHUHT  TAPKAIMIIMHKM ~ YPraHWIIA 3BOJIIOLUOH
EHAIMII, MYJIBTU(DAKTOPIN UPCUI KacaJTUKIIap OWJIaH MOTEHIMaN OOFIUK OyiraH
TeHOM KUCMJIApUHU [IAKUIAHUIIMHY Oalopatia Macaiajapy EpUTHIITaH.

JluccepTanusiIHUHT MKKUHYHM 000MIa TaIKUKOT MaTepUaUIapy Ba YCYIUIApH
éputunrad. Tankukotna kKyhwiran BazudamapHu Oaxkapuill Makcaauaa KyWujaru
TaMOMMIIIapra aMa KMJraH XoJiaa TaXJIu1 KAIHHIU:

1. Taxyiuin KWIMHYBYM TOMYJSAIWIAPHA HEPapXUK Japaxacura MyBO(UK
tannam. [lonynsuust TH3SUMUHUHT y4yTa Japakacuia TaxXJwil YTKa3WIIW: pecuoHAal,
amHux éa cyoamuux. AMMo Mapkazuit Ocu€ 3THOCIAPUHU STHUK JIapaXkaaa KAECHit
TaXJIWJIHU TYJIUK Tabpuduam ydyH 2 Ta KUECHM TaxXJIMj BapUaHTU YTKa3UJIU:
“amnocnap smuocnap ypmacuoa” Ba “asmuociaap Eepoocué xyoyonapu ypmacuoa”.

A) “smmuocnap smnocnap ypmacuoa”: Mapkazuit Ocué reHooHIUTa TEHETUK
AKUH OynraHn Xyaynd Xankjaapu OwnaH Ku€cnawau; b) “ommuocnap peeuomnap
ypmacuoa’: Mapkazuii Ocué€ 3THOCIApU TE€HETHK SIKUH OYyiraH Xyayuiap OuaH
ku€cnanan. by Mapkasuii Ocré€ 3THHUK y3rapyBYaHJIMIY TaXJIWJIUHU TYPIU XyLyIUn
reHo¢oH 1ap TaOBYTH KOHTEKCTH/IA YTKA3UILTa UMKOH Oep/Iu.

2. 'enodonnap Taxj MM y49yH KYJUIAaHWJITAH YCyJijlap Ba T€HETUK OOBEKTIIap
(1-xamBan): a) mapTeHOreHeTUK Mapképiap rypyxiapu — MtJIHK, upcusitoa aémiap
muHUsIcUHU Ypranumn yuyH HVS-lI-xyayn Ba spkakmap JTUHHUSICHMHU YPraHWIl YUyH
NRY; 0) ukkama xuHCra TaaUTyKJIM OYiraH Kyrald akIo/UTapHUHT >KaMJIaHTaH
yIIyIIUTa aCOCIaHTaH MOMYJIALKMS IaKapacu TYFPUCHIA YMYMUN TacaBByp OepyBUd
ayrocoma Ba X-xpomocomacu Mapképrapunu yprauuir, B) EBpoocué nmanmmadtrna
MO nonymsiUMsUIapUHUHT KYI KUPpald TU3UMHUHUA YPraHWIl YYyH aXOJMHUHT
MYJIBTHJIOKYCJTH KOMIUTEKC MOMYJISIUA-TeHeTHK Tax ny; 1) H.pylori “yii xyxanmuru”
reryapunu Ba HBV S-renu 6yiinda MMMyHOTEHETHK BapHAHTIAPUHUHT XYy Iapaa
NOMYJISIUSIIap MUTpalusicu Tapuxunu Oaradenn ypranum, nHcoH JIHKcu 6yiinua
aHbaHABUI ATHOTEHETHK TaXJIMJI YYyH KYIIMMYa BOCUTa cu(aThaa Kysulall MyMKUH,
YyHKU BUpYciap Ba Oakrepusiap Homo sapiens ra HUCOaTaH IOKOpY CE3yBYaHIIMK Ba
TE3POK IBOJIFOIMOH PUBOKIIAHUIL XYCYCHUSTHTA 3Ta.

3. Kué€cnanyBum 3THOC Ba XyAyAJapHU Tapuxuii-reorpaduk TaMoluira
acociaHuO TamKWI 3TUll. Afabuil MabiaymoTiap OyilMua MapKEPIApHUHT TYIIUK
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naHenu KeITUpUIMaral BazuATIApAA XyAyajaap MaKpoXyAyJiapra
OMpIIAIITUPUIITAH.

1 - xxkaaBaJa
Taxani KWIMHYBYH MapKepJiap Ba MOMyJIAIAsIIIAp

MAPKEPJIAP XYY BA XAJTKJIAP

Y-xpomocoma (105 nonynauusnap)

NRY 11 nokycap, 89

MTIHK (105 nonynayusnap)

HVS-I 12101;%;}1;12%01)@ Mapkaszuii  Ocuénuar 26 Ta mnomymsiiusicu  (Y30exiap,
TOKMKJIAP, TYPKMAHJIap,  KOPaKaIIoOKIap,  KO30KiIap,
AIy0n5zoc0MM¢1pKemep kuprusnap) Adpuka, Sxkua Ilapk,Espoma, Bomra-Ypan

(103 nonynauunnap) Xynynu, Kaskas, Ocué Xy ryaiapy OMIaH COMMIITHPHUIITAH.

27 nokycnap, 437

X-xpomocoma (105 nonynayusanap)

9 nokycnap, 113

Helicobacter pylori

atpA, efp, V36exucron Ba KuprusucTon XymymuaaH Gynran 30k,
“Housekeeping” | mutY, ppa, 72 TOXHUK, KUpFuU3 mrammiapu Fapouit Espona, Cubups, SIkuH
remsap trpC, urel mossriap | Iapk u3onsmiapu Ounan CONMIITUPUITaH.
yphC
B 2enamumu eupycu V30ekucToH Ba TOXUKMCTOH XyZyauaaH OyiraH Y30ek,
A-G KHAPFU3, TOXUK n3oismiapu EBpona, XKanyOwit, Mapkasuii Ba
) S-ren 118 [Humomuit  Amepuka, Adpuka, Y3ox [llapk, Mapkasui,
TCHOTHILIapH mwsonsmiap | apxuii, XKanyouit Ba JKanyOu-Fapbuii Ocu€, ArnanTuka
OpoJUIapy, ABCTPaIKsl BUPYCH OWJIAH COMUIITHPUIITAH.

4. Ky kuppaiii cTaTUCTUKA yeyiiapu épaamuia reHopona taxymi. Taxmga
TYpJIM yCyJiapJaHd (oiigananuil (reHeTUK Macoganap acocuaa — KJIacTepiiy TaxXJIud,
Ky KUppaJii IIKaJIUpJIall, KOPPEJSIIMOH MaTpulajiap acocuaa — (pakTopiau TaxJIui)
Oup xmin Mapképmap Y4YyH TaxJWl YCYIMIOaH KAaThbU Hazap, y3apo TEKIIHPYB
YTKa3uiga Ba MyCTaxKkaM KOHYHHSITJIApPHH TOIMMWII WMKOHUSATHHU Oepamu. Taxymm
OOBEKTUBIIMTUTA SPUIIHII YIyH TEHETHK Macodaiap UKKUATA Typiu ycyn EpaaMuaa
BU3yaIM3alysl KWJIMHIU: Ky KUPPaIX IIKATUPIIAII Ba KIACTEPIIH TaxX vl

Acocuti  cmamucmux  énoawyenap.:  Neighbor-joining ycynmu  épmamuza
¢unoreneTyk Taxymn yTkazwan; Kumypa ycynu €épaaMuaa reHeTMK MacodaiapHu
Ky(pTim 6axomalll; MyJITHJIOKYCIIM MabJIyMOTIap TaXJIWIN YUyH KIACTepid TaxJIul
Ba KyI KUpPpaIM IIKAJUpJaml YCy/Ulapu KYJUIAaHWIAW; TaxXMHUH KWIMHYBYA
PEKOMOMHAHT KETMa-KeTJIUKIAp TaxJIMWIM Y9yH OYTCKaHMHI YCyNIU KYIJUIaHWIIH;
ByTcTpen KuitMaTH Xuco61ad UMKHIIH;Y -KBaIpaT MAKCHMH3AIHS yCy/TH EpaaMia
TAXMUHUN Y3WIAII HyKTajdapu OaxofaHay; (akTopiu TaxJul KOPPEIALHUOH
MaTpunanapad Oaxonam EpaaMuaa YTKa3WIIH, W3OJSTIAPHUHT SBOJIOIMS MEPOCH
OUPIUTUHUHT SXTUMOJIUTUTY 0axoJlaH Iy Ba X.K. HaTrkanap UIIOHWINIINTYA CTaTHCTUK
TaXJIMTHUHT Oapya ycyiiapy €paaMuia TacIUKIaHTaH XOJAariHa UIIOHWIN 10 TaH
onmvHu. ['enetnk Macodanap xaputacu Nei (1975) Ba Cavalli-Sforza, Bodmer (1971)
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ra MmyBouK xuco6sadb uukwiau. Kaprorpaduk cratuctuk taxjaun npod. E.Heyer
(1997) TomoHmMmaH WIUIA0 YUKWITaH Yy3ura xoc mactyp &paamuma Ba F.Austerlitz
HUHT (2003) MyTauusiiap EMIMHMA XUCOOJIAIl CUMYJIISIIIMOH TACTypu €pAaMu/ia amanra
ommpuian. Taxmunga KyWupard nactypiap unniatwngm: Microsoft Excel 2007,
Microsoft Access 2007, FSTAT, GENETIX, GeENepop v.4.0, IMP5.1, CLUMPP,
Mega v4, Structure 2.2, Arlequin 3.1, Phylip, Gene Runner v.3, SPSS 14.0, Leadmix
41, Batwing, Ba 6orkasap.

JuccepTanMsiHMHrT  y4ydHYM  0o0mma  Mapkasuii  Ocuéma  H.pylori
M30JIATIIAPUHUHT MYJIBTHJIOKYCIIH 3THOTCHETUK XWIMA-XWUTUTH Oyindya HaTikaiap
KeITHpHIrad. bus Tomornan Kuprusucton Ba Y30eKHMCTOH XyLyMIaH OTHHTaH 72
Ta U3O0JISITHUHT MYJIBTHJIOKYCITH CEKBEHHUPJIAIl HATWXKajaapu DpOHHUHT 147 Ta XWHI-
OPOH TOMYJSIMICH HaTWXKaJlapy OWIaH TeorpauK/ATHUK Kenud YMKHUIIM Ba
JIMHTBUCTHUK TypyXra MaHCYOJIMTH XMCOOTa OJMHIaH X0J1a Oupra TaxIui KUJIAHIH.
@unorenetrk Taxiama EBpoma Ba JKanyowii Adpukanuar 330 Tta H.pylori
mramMmmiiapu xamaa 147 ta spon Ba 72 ta Mapkazuit Ocué u3onsmiapu ypracuaa
YTKA3HIIM. YTKA3HITaH TAIKMKOTIAp HATIKAJIAPH IIYHH KypcaTaumky, Mapkasuii
Ocuéna axparu6 omuaran  H.pylori  mrammmapu  Espoma  (hpEurope)
nomnyJsiusuiapura  tTaawtykia 6ymu0, Mcenanusi, byrok bpurtanus, OunnsHmus,
Typkus Ba Utanmus mrammiiapu Ounad OUTTa rypyxra MaHcyomuru anukianau. [y
TapUKa OHPOH M3OATIAAPUHM alloXHaa IITaMMiIap Japakacujaa To3a, aloxXuaa
MOMYJISIIMOH  TH3UM  cudaruga wuaeHTuduKanusuian MyMKuH —Oyiamanu.bapua
Mapkasuii Ocué wuzonariapu hpEurope TypyXUMHMHT Xap Xua MONMYJSUUsIapU
Yypracuma xoinamrad. bynman Ttamkapu, H.pylori mrammiapu reHomMuaa axmon
rypyXJjap HyKICOTHJIAPUHUHT TAKCUMIIAHHUIIN yJIApHUHT EBpora momymsmusiapura
TAAUIYKIA  OKaHIUruHM — Kypcatmu. Jlactma® — kypcarwiranuaex, H.pylori
NOMYJISIUSUIADUHUAT  OUp HeYTa axnon Typyxjapu wmaBxkyd: Africal, Africa2,
EastAsia, Europel Ba Europe2. 3amonaBuii EBpona XymyaumaH axpaTtuO OJMHTaH
H.pylori mrammmapu AEl Ba AE2 Oakrtepusiiap momyasiusiapu ypTacuia
PEKOMOWHAHT OYIMIIM MyMKUH. TaXMWH KWIMHUIIAYA, YOy MOMYJISIHsIIap
MHKpoopranu3miapu EBpomara xap xun ManOamapaan kenran: H.pylor auar AEIL
nomyysiiusich — acocan Mapkasuii Ocuénan, AE2 — Sxun Ilapk Ba [umonuii
Adpuxanan. [y cabadman H.pylori HuHT acocuii Tapkaauin HyiapuHu aHUKIIAI
YUYH Xap XWI 3THUK TypyXJjiapaaH axpaTrO oavaran H.pylori mramMmmiiapyu uepapxmuk
Taxw  épAaMuaa TaxJ Wl KWIMHIW. bapya w3omariaap 3 Ta  KOBapHAlMOH
KOMIIOHEHTJIapra OYJIMHIW: WYKH ToMmysiuon komroHeHT (MII), momyssiusiiap
apo/rypyxmap wmumna (ITA/TU) Ba rypyxmapapo (IA).  YsrapyBuammuk
kypcarkuaiapu UII, ITA/TU Ba I'A xommnonentnapuna 94,30%, 1,67% Ba 4,04% uu
TAIIKWI ST/IH.

[y Tapuka mOMyJSIUsUIAp Japakacuja W3OJSTIAPHUHT Y3rapyBYaHIUTU
FOKOpPY DKaHJWIW aHuKjIaHau. VHauBuayan napaxana KypUHMauAUTraH T€HETHUK
muddepeHuans U3ApUHA YPraHWIl Y9yH O€NTuiIaHrad >Ky(QT MOMyJIsIusuiap
Vpracuna Fsr xucobmanam — Mapkasuit Ocué rypyxJyiapu 5 Ta kiacrepra OyauHuoO,
ynapaad 3 Tacuga Mapkasuit Ocué€ mnomynsipsuiapura TaauTyKid OyiMaraxn
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KOMIIOHEHT OOpJIUTH aHUKJIaHIU. DpoH — apad nomyssiusicu Panactu Ba Mcpoun
mITaMMIIapU OpacUAard Kiactepjaa TypyxjaHaau. DpoH mmmMonuaarn CaHanaxaaH
Oynran Kypayap Xam ymly rypyx OwnaH €Hma-€H rypyxJjaHaau. Kapmasimoxaax
UKKUHYM KypJ Tomyisinusick Ba Xyppamooomnan Jlopa momyssiiusicu (rapOuid
mapkazuit OpoH) Typkusgan OYiran mraMmiap OuiaH aHUK OMTTa TYPYXHHU TaIlIKKI
ATagu. YUMHYM KJIacTep Y30€K Ba TOXKHUK MOMYJSILMAIApU Xama [UMOJIU-IIApKUA
Opon nonymsiusuiapuaad (Capu Ba Marixan) Tamkui Tonrad. SIbHU, TOXKUK, Y30€K
Ba IIMMOJIMA ODPOHHUHI 3POH MOMYJBIUMSIIAPH YPTACUAATH SIKUHIMK AHUKIAHIH.
Kupruz mrammmapun  Cubupp  (Poccusi) mnomynsimusiapura  SKMH — 9KaHJIWATH
aHUKJIaHAW, Oy TEHETUK, apXeoJOrMK Ba TAPUXUH MAbBIyMOTiIap OWiaH Xam
TacAWKJIaHaIW; yaapra Kypa, Onroil — 3aMOHaBUI KUPFU3IAPHUHT 3THUK MaHOAUIUP.
V36eK IITaMMIAPUHUHT Gab3M SPOH M3OJSTIAPUra SKWHINTHHHE y30€K, TOXKHK Ba
MIUMOJIA-TIAPKUN  SPOHJIMKJIAPHUHT 3THUK WIAU3IAPH MYIITapakiura  OuiiaH
u3oxJjiaca Oyaau.

Mapkazuii  Ocuénan  Oymran  H.pylori  mrammmapun  Fap6uii  EBpona
U30JITIapura yxmam 0ynmo, roxopuaa tabpuduanrad hpEurope nomymsuusicuHu
Tamkuil STanud. hpEurope mnomymsiusicu 2 ta xap xun Oynran AE1 Ba AE2
NOMYJISIUSUIApUIaH  TalIKWII TOMNraH OYnuO, MOMYJSIUSIIAPHUHT TPONOPIIMOHAT
HucOaTh xouura kapa® Vy3rapamu. Mapkasuii Ocué nomysuusiiapu Xam yiioy
MKKaJia X101 MOMyJSILHsIIApUAAH TAKAI TONTAHIMTH AaHUKJTAH M.

JuccepranusiHiHr TYpTuHYM 000uaa HBV HuHr reHoreorpaduk xwuima-
XWUIMrK ~ Oyiinya Taximwmid wmarepuan kentupwirad. HBV - wunr  y30ek
MOMYJSIUMACUAA TEHOTUIUIAPDHUHT XWJIMA-XWUIMTK IOKOpU OYIuO 4ukam —
Vprauunran 7 ta reHorunaad 4 tacu (A, C, D, G) anuknangu, ynapaad D Ba A
TEHOTUIIApU KYTIPOK YUparaHJIMrd aHWKJIaHAW, yiap MyBOQHK paBuiiga 78% Ba
19% #u Tamkwn stau. HBV reHOTMNNmapuHUHT 3THUK MaHCYOIuru Oyiuda
TAKCUMJIAHUIIIMHUHT TaXJIMJ HATW)KAcu KyWujaruda: A TeHOTHUIH Y30€K Ba TOXKUK
MUIIATIapy ypTacuaa KYNpok yupand, D reHotunu OGapya STHHK Typyxjap Y4yH
yauBepcan O0ynnu, C reHotunu kopedcnap (60%) ypracuma KYnmpoK ydpaad Ba
y36eknap ypracuna xam ky (40%) yupaau.

Mabnym Oynummya, T€HOTUIUIAP TAKCUMOTH Teorpaguk Xyayzsapra OOFIUK
paBuILa y3rapaad. by, 3XTUMOJ, yJapHUHT KEeJUMO YMKHUIIKA TYpJid4ya SKaHJIUTHHH
Kypcataaid. YHAaH Talikapu, Oy oJamM MUrpalusacyd HYHAIUIUIapy OWjiaH Xam
o6ormuk. P.Simmonds (2000, 2005) mabiayMoTiapura Kypa oam, IIMMITaH3€e, THOOOH
Ba opanryrtanrjga yupaiauran HBV Bapuantiapu ¢unoreHeTuk kuxaTnaH y3apo
sakuH oSkaH. [llummnanzenapaa anukyanran HBV Bupycu omammapnan  axpartu6d
OJIMHTaH BapuaHTJapra >KyJa SKUH SKaHJIWIH aHUKJIaHIM, aiiHukca E reHoTMnm —
“Adpuka” Bapuantu, OyryHru KyHaa xam Adpuka KUThacuaa KYIpoK ydpauauran
BapuaHTiiapaan oupuaup. Maxamumit HBV-D-reHoTutuiapy (QriioreHeTUK TaxJIviim
myHu kypcatauku, ousauar HBV-D1 Bapuantnapu “Adpuka, EBpona, Ocué” HBV-
D Bapuantiapu OunaH OWTTa KiacTepia KowiammraH, sbHH, Mapkazuii Ocué
m3ossTiapu Adpuka, XKanyouit/[lapkuit EBpoocué Ba EBpona Bapuantiapu Oniaxn
SIKWH DKaHJIUTHHA KYpcaTaJiu.
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bup karop MycTakui TaAKUKOTIAp HaTHXKajapura Kypa T€HOMJArd SHI KaM
(apk mmMMIan3e Ba MHCOH reHOMJIapuia aHUKJIaHau, Homo sapiens HUHT BaTaHU 3ca,
MabIyM OyiHiya, Apprka KHThaCHIUp. YTKA3HITaH TaxX/IMLIapra Kypa BUPYC Ba
YHUHT 3racu Vypracujaru SKMHIMK mmMmnanse — Adpuka, Adpuka —
Kanyownit/Illapkuii EBpoocué — Mapkasuii Ocué€ — EBpoma papaxanapuaa
Ky3aTwiagd. HOmOo sapiens HuHT YTpoK Xa€T Tap3ura YTHIN apa¢HUaIa UPKJIap Ba
STHUK TYpyXJap MAaKUIaHTaHUIald, SXTUMOJ, XYAIU IIyHAAW, Mapajuied paBUIIIa
HBV »sBomonusicu xam KeuraH OVIIMIIM MyMKHH — MyTalusuiap/peKoMOMHAITUSIIAD
acocujia TeHOTUIUIAp Mai1o 6yiran OYIUIIM MyMKHUH.

OxtuMoira kypa, Adpuka HadakaT HHCOHHHUHT, Oankn HBV BupycuHUHT Xam
“Oemmry’ OYIMIIM MYMKHH, JEMaK, yjapra KaJuMH 3BOJIIOLNHUOH >Kapa€HIAPHUHT
yMyMHiMrH  Xocaup.  Y3Gekuctonmary HBV  HHHP  TapKamMin - apakacu
IOKOPUJIMTUHU “HOOaTra onmud, “Mapkazuit Ocué BUPYCHHUHI” T€HOTHUIIMK XHUJIMa-
xwumurd, HBV HuHT Oolika Xyayamard u30JTiapyu OuiaH Kuécui-3THoreorpaduk
TaxXJIWJIUTa Kypa IIyHU TaXMHH KWIUII MyMKHHKH, Mapkasuii Ocué HBV 6yiinua
SHJIEMUK PETUOH OYMO, KUThaHUHT HadakaT Homo sapiens TomoHUIaH (a0 UILFOI
kunuHuImmaa, 6anku HBV Hunar EBpoocué Xymaynu OViiina® TapKavimaa MabiyM
POJIb YIUHANIU.

JMucceprauusiHuHr OemmH4yu 000uaa Mapkasuii OCHEHHHI 3THOTCHETHK
TaHIMaQTUHN YpraHuIl HaTKaJIapyh TaCBUPJIaHTaH.

Ypyeoan raobunazaua. 11 STR NRY nokycmapu Outra ypyr Japakacujarv
KO30K, TYpKMaH, KOPAaKaJINOK MOMYJsSIUsUIapuIard TaxJIWiIM Makcumal (ousaaru
TeHETHK SKWHIMKHYU, Moc pasumia 0,54 (p<0,001); 0,34 (p<0,01) Ba 0,77 (p<0,001)
Kypcatad. AMMO, KO30K, TypkMaH, KYHFUpOT Kopakaimokjapu, Yy30ekiap Ba
TYpTKYn KopakalmoKiIapu MNOMYJSIUsUIApU YUyH KIAHIap Japakacuja TEeHETUK
SKUHIMK (hou3u aHda Kam Oynranmurd, Moc pasuinaa 0,30 (p<0,01); 0,21 (p<0,001)
Ba 0,40 (p<0,001); 0,07 (p<0,05) Ba 0,09 (p<0,05) anukaangu. Kabuna mapaxacuma
3ca IeHEeTHK SIKMHIMK ymMyMmaH anukiaaaManu: -0,02 (p<0,05); -0,04 (p<0,001); -0,07
(»<0,01); -0,0011 (p<0,1) Ba -0,10 (p<0,01) Moc paBwuIIIIA.

[y tapuka, STHOCTAp ypTacuaaru 3THOC TH3UMHHHUHT acocu cudaruma xalOyi
KWIMHTaH KOH - KApUHIONUIMK YPYF €KM KJIaH Japa)kacujardHa OWOJIOTHMK acocra
sraaup. Acnuaa, TEHETHK KApUHIONILIMK HYKTaW Ha3apuaaH, KaOwma — Oy Typiu
TeHETUK MaHOAIM KJIaHJIap KOHIJIOMEpAaTuaup. AHUKPOK aiTaauran Oyincak, OyHuan
“KOH - KapuHAOWI  AXIOA-aCOCUUCH  KIAHJApHU  WXKTUMOMM  JKHAXaTAaH
OMpIalTUPHUILI YUyH Kepak OyiraH. byHaaH tamkapy, OU3HUHT MabIyMOTIap IyHU
KYpCaTAWKH, YPYF Ba KJIaH Japakacwjia MOMYJIIysUIap TY3WIUIIHA dHI0TaM OYIraH.
Y-XpOMOCOMAHHMHT TEHETHK XWJIMA-XWUINTH TYFPUCHJIATH MabJIyMOTJIAp acoCHa
Xap OMp ATHOC MUMArU TOMYJISIUSIIAD YIYH MOMYJSIUSHAHT caMapaii MUKIOPHHA
Ba TYPYXHUHT MUHHMAJ EITMHU XUCOOJAIl MyMKHH. bupiamMuu AWBEpPreHITUSTHUHT
Vpraua koddduimentn O6apya nomynsipsuiapaa >1000 unnan 3uén; KOpakairmok
MOMYJISAMSIIApU OyHIaH MYyCTacHO —ynap yayH Kodddurment 880 HMIHU TaIIKu
stnu. by Mabimymotiap momyssiiust €MMHA 3Mac, 0aaKu 3THOC MaWa0 OYIUIIMHUHT
MUHMMaJ BakKTMHU Kypcataad. bu3HuHr wmabaymomiap Mapkasuihi  Ocué
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NOMYJISIUSUIADUHUHAT TAiA0 OYIuIM Xakugaru O0apua MabiyM Tapuxuil €3yBiapra
sugup. [lyHu Tabkuaman »ous3kH, Y30eK, KUPFU3 Ba KO30KJIApHUHT JIaBiaT Ty3yMU
14-17 acpmapman OollUTaHTaH, aMMO YJapPHUHT 3THOC cuU]aTugaru TeHETUK
mrakyutague 1000 Hwimad oJiguH OOIUTAHTaH.

Mapkazuii Ocué XanKiapuHuHZ 2eHEMUK 64 UNCMUMOULL MY3YIUMMUHUHZ
Kuécuni maxaunu. Mapkasuii Ocuénunr 12 Ta dopBamop Ba 9 Ta depmep
nomyJsiysilapu  aéiap  JguHMsIcH  Oyimva  yraguran  HVS-1 mt/IHK
noauMophu3MIapu TaxJIWI KWJIUHIM, Tapajuien pasuiga 11 ta dopBagop Ba 7 Ta
depmep nomymspsuiapuauHT oatuta STR NRY TreHeTnk XuimMma-Xuuuria TaX i
KuHaW. MKkKama TH3UM XaM 90pBajiop Ba arpap MOMyJBIIUsIIapHA TeHETUK XHIMa-
XWUIATH Ba JaeMorpaduk VCHIMMHU KHECHH Oaxosaml ydyH TaxXJIiil KYJTHH/IH.
[Tomynaumon XuiMa-XWUTMKHU Oaxonaml yuyyH unuatuiaaurad MtIHK taxmununa
reTepO3UTOTAIMK KypcaTkuuu (H) Ba KypT dapkHUHT (p) ypTaya COHU HOPBAIOP
(H=0,99; p=5,29) nonynsimusuiapaa Ba dpepmep (H=0,99; p=5,32) nonysinusuiapuia
IOKOPU SKAaHJIWTH aHWUKJIAHAW, H Ba p KYpPCATKUWIAPUHM HKKaJla TOIMYJSIUsIIapaa
osrmHa (apku OwinaH xaM (MKKajma kKypcaTkmd ydyH Wilcoxon tect p>0,1).
Yopeamop Ba depMep NOMyasuusuiapu ypracunaa audQepeHimanys JIapakacu
nacmrn  anukmanan  (Fst=0,01; p>0,1). bBynman Tamkapu, HKKaia TIypyX
MOMYJSIUMSIAPU HEUTPAIUTMKKA KYpcaTKU4Iap TECTH HEeraTHBIMIMHUA Kypcarau (D)
Tajima: 21,90 Ba 21,76 dYopBagop Ba ¢epmep mnonysiusuiapuaa, (p>0,1), Oy
neMorpaduK YCUITHUHT OeNIrucH 0YIno XucoOmaHaIu.

MTIHK w™mabmymornapura 3up  pasBumga, NRY Oyinua omunran H
KYpcaTKH4JIapyd 4opBaiop TypyXJjap/a arpap MOMyJsusuiapra Kaparania MacTpok,
oynra myBoduk paBuiiga 0,86 Ba 0,99 (p<0,01). AiiHaH myHIal MabIymMOTIap
Ky(QTM aHanM3 KypcaTkuwiapu (p) OViuda XxaMm oNluHAM, OyHAa XaM dYOopBaJop
(2,86) momymsaumsiapaaru  Kypcatkua arpap (3,59) nonymsimmsiapra HucOaTaH
KaMpokiuruau  kypcatau  (p<0,01). byHman Tamkapu, Homan (40opBajop)
nomnyJsiusuiapaa  nomyisinuon  auddepenmmanus - gapaxkacu  (Rst)  depmep
MOMYJISIUSUTApUTra HUCOATaH IOKOPUPOKIUTHHY KypcaTau, OyHra MyBOGUK paBHUIIia
0,19 Ba 0,06 Tamxwn stom, (p<0,01). Ammo, muddepeHuams aapakKaCUHUHT
OyHmall FOKOpW KYpcaTKUWIapu HHUPUK TeHoreorpaduk AWMCTAHIUSIIAP HATHXKACH
amac. Jlemorpaduk Ycum kypcarkuuinapy (I) 4opBagop MOMyJALMsIIApAa KaMpPOK
OynraH, JiekuH Qapku xyaa kam Oynran, myBoduk paBuinga 1,004 Ba 1,008,
(»=0,056).

Ymyman onranaa, Mt/IHK OVitnua HaTwkamap WHIyHM KYpCaTAWKH, HKKaia
MOy SIIUATIapAa TOMYJSIIUA WYXIard XUIMa-XWUIMK Japakacl IOKopH Oyimo,
NOMYJSIIUSIIAp apo dca XWIMA-XWUIMK Japakacu TMACTIUTUHHU Kypcatau. byHmax
TAallIKapy, MKKajda TypyxAa kajgan nemorpadpuk yeum kysatunaaud. NRY Oyitnmua
OJIMHTaH MabJIyMOTJAp 3Ca WKKajda TypyX MNOMyJHSIUsIIapu YpTacuaa axaMUsTIv
dapk OGOpaUTHHU KypcaTiu: HOMAJ TOIMYJISIUsUIapUaa MOMyJSIus naugara (papk
Japakacd aH4a KaMm Oynu0, mnomymsnusiapapo 3ca  (apk  gapaxkacu aH4a
IOKOPWJIMTUHU KYpcaTau Ba epMep MomyJsipsuiapura HucoaTan neMorpaduk yeurr
Japakacy Kamaiu0 O0pHUIll TEHACHIIMSCH OOPIUTHHH KYPCAT/IH.
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Yopeamop  nonymsiusuiapuaaHr  MDS-taxymmura  kypa  KOpakaJok
NOMYJSIUSUIApU  MuUWa WHIUMBUAyal KiacTepiap OOpJIWId aHUKIaHIW, Yoy
KJIactepiiap OuTTa KiaHra terunui 0ynuo, oup xun Y-STR ramnorunra sra sxaH. by
TeHeTUK Oup Xuj OYnraH Ba OMTTa KaMainO® OOpPYBUHM TypyxJjapra Kapauui OyiraH
(ypyr €xku KJIaH) KiacTepjapHu Ou3 “uaeHTU(UKAIMOH sapo” 1e0 arajuk.
Vpranmiran unentndukanuon smpomap NRY Moc 6yimb, acocaH, dopBaop
MOMYJSIMSIIApUTa  TAAUTYKIM DKAHJIWTH aHWUKIaHIu. Aciuaa, yhaapaad (akar
O6aw3mmapu NRY yuyn arpap monyssimusiiapaa Ba MTJIHK yayn arpap Ba dopBamop
nomnyJsiusiaapaa Kypub unkuinu. byrnan tamkapu, Oup xui ramiotun (C) tamub
I0pyBUM MHAMBHUIAp yprada corn NRY OVyitmya Homammapaa (2,71) arpap (1,15)
nomyJsysiIapra Hucoaran kympok 0ymu6 uukmu (P<0,01). By xypcatkma mt/[HK
Oyiinua XaM MKKajia TypyxJjapaara yprada kypcatkuyaas (C) XaMm FOKOpHUPOK OYIraH,
myBopuk paumima 1,19 Ba 1,21. NRY Oyiinua wuaeHTHUKAIIMOH sIpojiap
KYpCaTKUWJIApUHU KOPPEKTJIMITMHU TabMUHJIAI MaKcaJuja HOMAJ TypyxJjapnaa
NyXTaIUK OWJIaH SKUH KApUHIOUUIMTH OYynimaraH, sSbHM, KaMuJa HKKH aBJIOJ
JTAaBOMUJIa KApUHAONUIMK Ky3aTHJIMaraH spkakiap Tannad omuuau. [y cababnaH,
UICHTU(DUKAIIMOH SIPOJIap, 3XTUMOJ, YOPBAAOpP MOMYJISAINMSUIAPHUHT MaTpUIIMHEA
KaMaiin®b OopyBUM TYpyXJapuHUHT (TIOMyJSIUsUIap KaOwiajapra, KaOumianap
KJIaHJIapra, KJaHjap ypyriapra OYauHaau) WUKU JUHAMUKACUHUHT TYFPUIAH-TYFPU
HaTWXacu 10 XucoOall MyMKHUH.

Kymmmua Tap3ga Homammap wxtumonit Tysymu bKbuKu-monmemn €pnammpa
(butra Karra bup Hewa KuukuHa) Taxmul KWauHAW. YOy Mojaens €paamuia
naunmukcust (BK - burra Karra) xoc Oynran nomynsuusiap/ia TEHETHK XWJIMa-
XWUTAK SBOJTIONMSCHHN TAaKKOCHAIl MyMKWH Ba XYW IIyHAAH YI9OBAArd, JCKWH
Oup Heura anoxuna jgokan gemiapra (buKu) 6ynuHran nomynsanusiiapaa Takkocanl
MyMKHH. YopBagop nomysinusiiiap, SpKakiiapHy Ha3apaa Tyrraiaa, buKu - bup Heua
Kuuknna nomynsiiusuiapra yxiai (xap OuTra Kyiu rypyx — Oy anoxujia JIOKal JIeMm,
MUTpaIusAcu3), y30K myaaaraa NRY reHetuk npeiiHUHT KOMIUIEKC TabCHPH OCTHIA
Ba YM3MKJIM YuuIl skapaéHu Tabcupu octuaa (H=0,86; C=2,71; Ps=27%) xunma-
XWUIMTHHU UYKOTaau. bollika ToMOHAaH, aéuiapaard Aemsiaapapo MUTPalUsUIAPHUHT
IOKOpU Jlapakacd HOMaJ Mmomyssimusiapuiard  aémiap nomyssimusauar - BK
KypcaTKuwiapyura MOC KEJIMIIMHU KypcaTaau, Y30K BaKT MOOAHUAA MUTOXOHApPUAI
XWJIMa-XWIIMK Jdapaxkacu cakjganu0 xoiamu (H=0,99; C=1,19; Ps=74%). SV’36eKJ1ap
ypracuma TEHEeTHK XWIMA-XWUIMKHH YPraHWil XaéT Tap3WHUHT Y3rapuid OwjiaH
OoruK Oynran gemorpaduk >xkapa¢HnapHu aHukiadb oepau. NRY OVitnua reHetuk
XHJIMa-XWUIMK KypcaTkuwiapu Yy30ekmapna (Ps=0,48; C=1,54) xymau XWHI-3pOH
nexkoH stHociaapuaukn (Ps=0,45; C=1,69) xaOu SKaHIMIM aHWKJIAHIA. DXTHMOJI,
V30CKIapHUHT OMpJaMuu TapKUOWa XWHI-3POH TypyXJiapy OOpIMTHUIAH TaIlKapH,
4OpBAIOp WKTUMOWN TY3YJIMIUAArH OYHAAW Y3rapuiuiap oXupru oup Heya acpiap
MoOalHU/Ia KYYMaHuM Xa€T Tap3WHU YTPOK Xa€T Tap3ura y3rapuiiy OwiaH OOFIINK
oymumm mymkuH. NRY OVitnua y30ekmap Ba TOXHUKIAP YpTacHAArd XUIMa-XUIUTUK
4OPBAIOp WKTUMOHMM TU3UMHUHT U3JIApUHU Y3 TapkuOura onmarad. by ¢ukp NRY
oyiinua V36eKUCTORHUAT KaHyOWii Ba WIMMOJIMKA Xyayaujard —Y30eKIapHu
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Kuéciarania 3 tacauruHu Torau (MyBoduk pasuiiga Ps=0,93 Ba 0,48; C=1,04 Ba
1,54). Kanybmarm ¥30ekmap YTpokK Xa€ér Tap3uHd 16 acpma OonuiaraHiap,
MIMMOJIIary y30eKmapaa 3ca YTpok XaéT Tap3u Ba yHra Xoc Oynran sHaoramus 17-18
acpiapaa Oonuianrad. YmoOy HaTikaigap NRY Oyitnua reHeTMK KapUHIOUUIMKHU
KaMaiin® OOopyBUM TypyxJiap/ia KO30K Ba KOpaKaJMOKJIap[a KamMaluiy OWiaH Xam
TacauKiaHaau. byHmail HucOaTaH Te3 TpaH3uIMsga 2 Xuil AeMorpaduk >kapacH
UIITUPOK 3Tafu: 1) MKTUMOUN - Y30€KIApHUHT KyUMaHYH XaET Tap3UHU YTPOK XaET
Tap3ura ysrapTupranugad cyHr 16 acpma, Oy WXKTUMOUH TU3UMAA KyiH
TYPYXJIAPHUHT WYKOJIMIIUTA OJIMO KEeJNraH Ba KEHMHYAIMK OWIABUN aHbaHAJIAPHU
SHIOTAM TYpHMTa KAWTa TAIIKII STIIHIIN, Y30EKHCTOH >KaHyOMIard JeXKOH
MOMJISALMsIIApUTra Xoc OynraH; 2) aHbaHAaBUM arpap ATHOTYpyXJaplaH Y30eK
NOMyJISIUsUIapra TeHJIap OKUMHUHHMHI HMHTCHCU(DMKAIMACH, SbHH, Ky4aluIlId.
V36exmap Ba JeXKOH HONYIANMAIAPH ypTacHaarn (apk dopBaop Ba arpap
nomyJsiusuiapy  ypracugaru ¢apkaan anda kam. NRY Oyiinmua Rsr xypcatkuuum
mMMoIIMi y30ekiap Ba arpap rypyxJjiap ypracuna 0,05 ra teHr Oynau, skaHyOuil Ba
mmmMonii  y36exmap Ypracunma sca 0,03 ra tenr OYnmu. YopBamop rypyxJapHu
JIEXKOH TOIMyJisiusuiapy Ouan ku€cnmaranaa sca Rsr kypcatkuum yprada 0,11 ra
TEHT OYJIIH.

MT/IHK 6¥iinua renetuk mMacodayiap anbaHaBuii hepmep nomyssiiusiiapy Ba 4
Ta y30eKk MomyssIMACH ypTacuaa arpap rypyxJjapHu 12 Ta HOMan Typyxu OwiaH
kuécrnanranga yHua Oamanm Oymmamm: 0-0,014 (0,005) Ba 0,001-0,047 (0,012),
MyBO(MUK paBHIA. YOy TaAKUKOTIAp arpap AEMHK Kapa€Hiap TapKaJUIIWHUHT
MYXUMIIATH TYFPUCHUIATY Ha3apUsCUHU TaCAMKJIAWAM, OyHIa alTUIMIINYa, IIyHAal
MUKporeorpaduk KyjJamjaa XaM arpap 3THOCIap/a peajl MUIpaluusuiap KeMHnHYAIUK
OMOJIOTUK KyHWIMIuiap OmiaH pyil OepUIli TEXHOIOTHUSIIap TapKAJIHIIIUTa KaparaHaa
TE3pOK aMaiira OIIMPWIraH. XyAaud IIyHAau kapa€Hinap XWHIACTOHHUHT
NOMYJISIUSUIapUIaH OupuIa XaM Ky3aTHITaH, yjaap XaM Yy30ekiapra yximad YTpok
Xa€T Tap3ura HUCOATaH SKUH JaBpiiap/a YTUIITaH.

Mynnait kummo, ymoy TaAKUKOT IIYHH KYpCcaTaauKH, MaTpUIMHEA KaMailno
O0opyBuM rypyxjapaard Maganuit Oynuaui (mapyanaauini) NRY xunma-xummruaa
akc oatamu, JekuH MTJIHK xunMa-xwumdrura Tabcup ATMadau.  Aciouia
MOMYJSIUMSIApAArd  SPKAKIAPHUHT  JleMorpauk Tapuxu Kamaiub OopyBuu
TYpyXJapHA YHM3UKIM OYJIMHUIIKA TU3UMUTa 3ra, KaMaiuO OopyBuM TypyxJap
opacujia apajiammnuiap oynMaciauru owiaH, Oy 3ca uIeHTU(UKAIMOH sApoiapra Ba
NRY XHIMa-XHIUIMIMHA KaMaiHInmra oiuo kenagy. Y3 HapOaTuaa, aémiap ypracuua
xap Oup apjomma kamaiuO OopyBuM rypyxJjap (ypyF Ba KiaHjap) ypracuia
CAJIMOKJIM TEHETHK KYMWIMIUIAPp Ky3aTWJIaau, JK30raMusi WKTUMOUN KouJajlapu
HaTXajapura kypa Ba myHuHr OwnaH MT/IHKHHM rypyx mwxTumouii thsumuaaru
M3JIAPHHHE aKC STTHUPHIMIINATA TYCKUHIMK KHIAau. Y30eKIapaard reHeTHK XUIMa-
XWUIMK HAMYHAcH SIKKOJ IyHHM kypcataauku, NRY xunma-xwimurugaru OyHpjaid
MOJIEKYJISIp M3J1ap KUCKA BaKT MUKa Ky3aTuiaran 0yiaub, Oup Hewa acpiap 1aBOMHIIA
KaMaiin6 OopyBuM rypyxJjap OYIMHUO KeTUIIHN O1iaH HYKOINO KETUILN MyMKHH.
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Mapkazuii Ocuéoa cekc-cneyuuk MyabmuioKyciu 2eHEemUK MU3UM 6a
uxcmumouii muzum mysunuwiu. 27 Ta OOFIMK OYynmaraH mnoiauMmopd ayrocoma
mapkepiapu (AR=16,2; H.=0,803 ypraga) Ba 9 Ta X-OofnaHran Mapkepjapu
(AR=12,6; H=0,752 ypraua) épaamuaa 10 ommurean Gpepmep nomysiusiapu Ba 11
ta Mapkazuii Ocué 4opBagop NOMYJSLMUIAPH TAXJIWIN aMalra OLUPWIIA. Y MyMUAN
reTepo3urotTayivk X-0OFJaHraH Ba ayTocoMal MapKepiiapu ypracuia yH4amu ¢apk
KWJIMaJId, Xy ITyHai Oupramrad HamyHaigapaa xam (P=0,09), oumurean gpepmep
nonyssusuiapaa  kypcarkuu P=0,13, narpuwiuHean 4opBajop MNOMyJSIUsUIapAa
p=0,12 ra Tenr Oynau. AyrocomMa MapKepiapyd y4YyH MOIMYJSIMOH TU3UMHUHT
YKAMJIAHTaH TeHETUK XWJIMA-XWUIUTH X-O0FJIaHTaH MapKepiap y4yH 4opBajopiapaa
IOKOPUPOK 3KAHJIATH aHWKJIAH]TH F<:~=0,008 (0,006-0,010) Ba F<:"=0,003 (0,001-
0,006) (Ho: ForlV=F®: Hp: FoM>Fo ™ p=0,02). ®depmep momyAIHsIApUaA
ayrocoma Ba X-XpOMOCOMAacH MapKepyiapy yHYa aXaMUSTIU SMAcCIUTd aHUKJIaH]IU:
Fsi=0,014 (0,012-0,016) Ba Fs;9=0,013 (0,008-0,018; p=0,36). Vwby
HaTIDKAJIAp/iaH KeNMuO YMKUO TIyHM TabKWjalml MYMKHHKH, TaTpUIMHEA
qopsagopmapuaru Fst™>Fsr™ camapanu muxnopu aéniapna spkakiapra Kaparasia
I0KOpUpOK. brumnean depmepnap taxiwimaa OyHaal xoaaT Ky3aTHIMa/IH.

[ynnait Kumo, yopBagopiiap MOMyJAIUACHAA aITAPHUHT caMapaii MUKIOpU
spkakiapra HucOaTaH OanaHIpok, pepMep momyssuusiiapaa 3ca 0y KypcaTkudmiap
KaMpOK Yy3rapraH. YHAaH Talikap, Oapua KuaiMariap KOMIUIEKTHIAH TaIlKapu
(N#/N, m¢gm), oyrma m<m,, Ba 0=0,101 aHHWKIaAHIUKH, OWJIMHEAT HOMYJISIHSIAP
OwiaH COJMMINTUPWITaHAa TaTpUIMHEAl MOMyJIUsIapia MUTpanust Japaxacu
adiapja  Jpkakiapra HucbaraH Kynpok Oynaran. Mkkama rypyxma  Xam
NaTpWIOKAUTUTUTa KapamacliaH, cekc-crieun(puk Murpanusigard (apkyd KyTHITaH,
YYHKU MaTpUIMHEATT YOpBaJopIiap dK30raM (KJIaHIap ypracujaard HUKoX) OyiraH Ba
ounHean gepmeprap, acocaH, SHAOTaM OYITaHIMTH aHUKTaHIH.

mm/THK, Y-xpomocoma, X-002nancanea aymocoma mapkepiapuHunz KUécuii
maxaunu. lllyan Tapkummam MyXMMKH, OW3HMHT ayTocoMa Ba X-JIMHEAT
Mapkepiapu Oyiuda onran HaTwkaitapumu3z NRY Ba mt/IHK OVitnua onuHran
Hatokagap Owmman moc kemaaud: N¢N, mym xuiimatiapw, Foi'" Ba Fe MHK)
Ky3aTWIraH KuiMaTiapu OwiaH moc kenamu. by kxuiimartnmap Tymmamu OwivHean
MOMYJSIUMSJIAp YYYH Ba MaTpUIMHEA  HOMyJSUUsUIap YYyH ailHaH yxmam Oymuo,
UKKaia rypyX yayH myBoduk pasuinga NimdN,m=2,1 Ba Ngm¢Ny,m= 21,6 ra Tenr
oynau.

Vpraumiaran Gapua remermk Ttmsumiap: MTJIHK, NRY, X-GornanraH Ba
ayrocomMa Mapkepiap IIyHM KypcaTaJuKy, HaTpuiiMHeall 4opBajaopiap OwivHeal
dbepmeprapaan dhapkiu YIapokK, Kydau CeKC-Cieln(PUK TeHeTHK TU3UMTa dra OYJraH.
X-0oFyaHran Ba ayTocoMa MapKepliaph TaxJIIM acOCHJA OJMHTaH KYpcaTKudiap
OyHIalINTH MUTPAITUs TapayKacH IOKOPIIIUTUTA Ba a€JUTAPHUHT caMapail MUKIOPH
IOKOpWIUTUTA ~ OOFMUKIUp. DBU3HWHT  EHOANTYyBUMH3HM  KaHIAW  MOMYJISALAS
TepMajapia Ba KaHAal dYerapajapAa KyJulalll MYMKUHJIUTHHU aHUKJIANl yIyH
Kymmvya 51 Ta TONMyJSIVSUTAPHUHT  CEKC-CTEUUK CTPYKTypalapy TaxXJIuil
kumnaau, Oy momymsiusuiiap HGDP-CEPH nma xentupunran 6ymm6, Oynma 784
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ayrocoman Ba 36 X-nuHean MapKé(pJIap muddepeHmanmsIc Oyinya MabJIyMOTIap
KenTupuiarad. Taxjmn FsrO>Fg® Oynran kyn mnomyJsuusiaapaa X-OoFjaaHraH
MapKepJIapHUHI ayTOocOMa MapKepijapra HucOataH rokopu auddepeHIranusICuan
kypcatnu. Adcycku, HGDP-CEPH 06a3acuzaa ypranwiran rypyxJjap yuyH 6aradcun
ATHUK MabJIyMOTJIap KEJITUpUIMAaraH, Iry cadadbiu momyssiiusjapHid TYpMYIIl Tap3u
oyitnua apkai IMKOHU OYIMaIu.

[ynaait kunnod, ayrocoma Ba X-JIMHEAT MapKEPIAPHUHT KyIIMa TaXJIUIA CEKC-
cnemuk  meMorpaduUSHUHT Ba  TApPUXHUHT HWHCOH  TOMYJISIVsUIApUIArd
OaIOpaTUHUHT paIlOHAJl camMapalii yCyJUlapd Y4yH UMKOH TyFaupaad. Mapkaszuii
Ocué  XanKJIapuHUHT  CEKC-CIENM(PHUK  TEHETUK  CTPYKTYpacH  Tax IMIHIa
MYJBTHIIOKYCTH KoMIuvleke €npamryB, sbHM, MTIHK, NRY, X-Oofnanran Ba
ayrocomMa Mapkepiapu OyWnW4a reéHETHK MablIyMOTJIap MaKMyH TaXJIMJ KUJIMHUIINA
IIYHU KYpCaTIUKH, aéjiap Ba 3pKakjap TeHeTHK auddepeHnmanuscuiary KeCKUuH
dapk HadakaT MUTPAITUSTHUHT CEKC-CIENU(UK Tapaskach Xap XWUTUTY OuiaH, Oajaku
MOMYJISIUS TYPYXJIAPUHUHT cCaMapalid MUKJIOPU Xap XWJLUIUTY OUJIaH XaM OOFJIUKITUD.
[laTpunuHean yopBajopiiap MUCOJIUAA MOMYJSIIIMOH TY3WIMIIIAATU CEKC-CIeupuK
dapkiap aéapHUHT caMapaii MUKIOPY FOKOPWIIMTH OWJIaH Ba camapalid MUTpaIusl
Ouiad OOFIMKJIMTMHA HAMOMHUII 3TJM. Typiu MKTUMOUM TH3UM Ba Xa€T Tap3ura Oul
ATHUK TYpyXJapHU (IaTpuiiMHeall IypyxJIapHU OWIHEean €KUM MaTpUJIOKal TypyxJap
OuiaH) TaKKOCJalll MoKTUMOUM TU3UM Ba XaET Tap3u MHCOH MOIMYJISIIIUSICH 1A TEHETUK
BapHAIMSUTAPHUHT TapKAIMIIUAA KaTTa aXaMUSITra 9ra SKaHJIUTUHUA KYpCaT/Iu.

Espoocué munmaxacuoazu Homo sapiensHunz KaOumzu IKCHAHCUATAPUHUHZ
2enemux usnapu. Mt/IHK Taxymmm EBpoocné MuHTaKacumarud sKcraHcus emm (Ty,)
mapkaaH rapOra kapad aHua kKamaiin® OopraHjurvuHu (T, Ba Y30KJIHMK YpTacuaa
Crmpman tectu: =0,72; p<0,001) xypcatnu. Aémiap reHepanusicu BakTu 29 iumira
TCHIINTH Ba MYTALMSUIAP YACTOTACH CaifT Ba reHepaumsiza 10° ra TEHIIMIHIAH
KeIM0 YMKKAH XOJiAa, OW3HUHT TAIKUKOTIAp HATHMKACH DKCIAHCUS €M XUTON
xynymanad 30 muar wumngad FapOuit EBpomama 17 MuHT Huarada Kamaiuir
TEHJICHIUSICHUTA ATa OYNTaHIuruHu Kypcatau. Mapkazuit Ocué Xymyauaa SKCaHCus
ém 26 MHMHT HMIHM TAIIKHN STradH. Mytammsuiap gactotack 5x10° caiir Ba
reHepalusara TeHr OYJIraH X|UcoOHIaH OJIMHCA, MyTalsuiap yacrotacu xap ~1 xap 20
MUHT WWI/Ia TPAaH3UT y3rapuiuura Moc Oysca, SKCHaHCHUSJIApPHUHI TaXMUHUHN €
V30K [lapkna 61-63 munr iwira tedr, EBponaga 35 munHr hunra Ba Mapkasuii
Ocuéna 54 munr iwira teHr 6ynrad (1-pacm).

NRY OVitnua Hatwkanap EBpOOCHMEHMHI IIapkAaaH rapOra kKapa® TIeHETHK
XWIMa-XWUIMKHUHT ~ KaMaWumuHay ~ Hamonuin  dtaau  (CoupMaH — Koppessiius
koo dummenTn 6° Ba y3yHmK ypracuma: r=0,49; p<0,001). Mk xuco6 Gyitnua
OpKAKJIAp JKCMAHCUSACHHHU 0axoJjiall MyTalMsUITAQPHUHT TaXMUHHM TEHEaIOTHK
gactoracn  2,1x10° JIOKyCra Ba TEHepalMsara Xxamaa »3SpKakiap TeHEepaluuscH
TaBOMIIMINTH 35 émra TeHr, skcnancus € 19 munar dmnnan Xuronaa 11 MuHT Hnn
EBponaga Ba Mapkasuii Ocuéna 16 MUHT WWJIHU TalIKWI 3TraHIUMTA aHUKJIAHIIH.
duiorenesra acocjiaHraH MyTalMsl yacToTacu 25 Huina O,69><10'3 HU OaxoJiamiga
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skcnadcus €mm Xuroiaa 40 munr HunHu, EBponiaga 16 MuHr iwian Ba Mapkaszuii
Ocunéna 36 MUHT MMJTHU TAILKWI DT/IH.

EBpoocné MuHTaKacumard mapkaaH rapora 3KkCHaHcusiiap E€HMIMHUHT Macalull
TEHJICHIIUSCH acocHia ETTaH SBOJIIOIIMOH MEXaHU3MIIApHU TylryHuIln Makcaauaa LIC
NPONOPIMSUIAPUHUHT, SbHU, Typid reorpaduk XyAyulaplard MOmyJsiusiiap
ypracunaru JAWBEpreHiys €M SKCHaHcHusyiap €MMJaH MakCuMal HKKU OapoOap
FOKOPH OYJITaH MOMy ISAIMsUTAPHUHT HUCOATH KUECUN Tax TN Y TKA3WIIITH.

EBpoocuénunr typmu xynyanapu nomyssinusuiapuan - MTIIHK - OVitnua
takkocnanranga (kamu 9106 xyprm kuécnam) LIC ypraya kypcatkuun 11% Hu
TalIKWI 3TOA. by WIyHM KypcaTaauky, Kyn XoiUlapaa T, IapaMeTpiiapu
TAaKKOCJIAaHYBYH Ky(PT MOMYISIUSIIAPHAHT OUPH SKCTIAHCHS EIUAaH KaMpPOK OYraH.
EBpoocué¢ xynynmu nonymsmmsuiapy MTAHKcen  OVitmua  kydram  kuécnan
yrrazwiranga LIC nponopimsicu 40% HU TalIKuil 3T]IN.

EBpoocu€HuHr Typnau XyAay/Ulapuliard - HOMyJSIsuiapu Y -XpOMOCOMAcCH
oyiunua kuécnanranga (xkamu 1904 xydt kuécnamr) LIC Yprava kypcarkuun 45% Hu
TAalIKWJI O3TOAM. by KypcaTKMWIapHMHI SHI FOKOPM KUHUMariapu XuUTON
nomnysusuiapuHuHr EBpoocué Xymyanapy OuiiaH TakkochaaHranaa Kysatuwian: MO
na 76% Ba Sxun Illapkma 95% HM Tamkun 3Tau. OHC NACT KypcaTKUWwiap
EBpoocuéHuHr Mapkasuii Ba rapOuil Xyayajgapyd TakKKOCTaHTaHIA Ky3aTHIIIH:
Ilokncron, Mapkasuii Ocué, Axun Ilapk, KaBka3 Ba EBpona ypracuma 15% nan
39% raua.

YMymaH ofraHga, HWKKaJa TEHETUK THU3UM OKCIAHCUSICHHUHT  IIApKUl
EBpoocuénan EBpona iyHamummra sra Murpauus uynu (€K reHeTuk aperHUHT
JTaBpuil 3nu3oaIapy, €KU OJaMJIAPHUHT CAJIMOKJIM Ba Tacoauduii Xxapakartiapu),
oxupra 60 MUHT WMJUIAp JTaBOMHIA COAUP OYITaHIUTUHUA HAMOWMHUII ATagu. AMMO,
mT/IHK Oyitnua onmunran sxcmancust €mm Oup MyH4Ya Kympok (17-63 muHr i),
NRY (11-40 muur iwn) kaparaHga. Tusumiap ypracuaard OyHmai dapkiap,
HXTUMOJI, MyTallUsAIap YacTOTACH TaxJIWJIWra EHIANTYBHUHT HYKCOHJIApUTa OOFIIMK
Oy MyMKMH Ba/€ku aéiiap Ba OSpKakjiap YpTacwIard HWKKajla TEeHETHK
TU3UMHUHT TEHETUK XWIMa-XWUIMTUTa TabCUP OTYBUM KTUMOWN-MaJIaHUMA
TadoByTra OOFIUK OV MyMKHH.

[Mynmait kb, oskcrnancus Tyakunanapu [llapkuit EBpoocuénan (VY3ok
[Mapxnan éku Mapkaszuit Ocuénan) EBponara spra najqeoauT JaBpuia Ky4raHjiuru
XaKua XyJjioca KHicak oymaau.

Mapkazuit Ocué xankiapuHunz MyavmuaoKycau Jaanowiagpmu. [enemux
xuima-xunuinuey.  Amnen  xwiMa-xwumk  (AR)  Taxgmim Ba TaXMUHUHA
rereposurotayimru (He) Mapkazuii Ocué Ba Oolika MOmyJsIUsUIap ypTacuia ajienl
XWIMa-XWUIMTHIArd (X2= 105,29; d.f.=25; p<0,0001) Ba TaXMHUHUHA
rereposurotammkmary  (x°=67,98; d.f=25; p<0,0001) axoitn6 TadoByTIAPHH
Kypcatnu. Bynnan Tamkapu, xuna-3pon (AR=13,8) Ba Typkuii (AR=13,7; Z=-0,69;
p=0,49) rypyxjapu Yypracuma KuukuHa (apkiap aHUKIAHIW, Tapyd TaXMUHUN
reTepPO3UTOTAIMK XUHI-OPOH TypyXJjiapuaa Typkui rypyxiaapra kaparanaa (H.=0,818
Ba H.=0,787; myBoduk pasumma; Z=-4,55; p<0,0001) roxkopupox Oynaca Xam.
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Atinukca, karra tadoBytiaap Mapkasuii Ocué€, EBpora, Mapkazuii/XKanyouit Ocué,
Axun Mapk Ba apkuii Ocué nonysiuusuiapua aHUKJIAHIU, XaM aJljiesl XujaMa-
xuwumruaa  (K=36,46; d.f.=4; p<0,0001), xam TaxMHHHH T€TEPO3UIOTAIHKIA
(K=52,94; d.f.=4; p<0,0001). Banku, Oynmaii dapxmap Ilapkuit Ocuénaru macrt
rerepo3urotaymk Ba Skun Ilapkmaru rokopu AR (p<0,0001 wkkama KypcaTKudiiap
yayH AR Ba H,) xpcobwura maksutanrad OyImimm MyMKHH (2-pacMm).

THonynayuon ougpgepenyuayus. bapda 26 ta Mapkazuit Ocué momysmusiapu
KMYKUHA, aMMO aHUK (apkra sra sxarmura (Fst=0,015; Clggy,=0,011-0,018; p<0,01)
aauKanay. JXKXydrmn taxmuiga Fsr kaiimatnapu -0,004 man 0,056 rasa Oynam Ba
boudepponn ycynmu Oyinya Ty3aTHIDIap yTKa3wiranga aHuk dapimap 325 xkydr
nonyssmsuiapaad 205 (63,1%) Tacuna aHukiaHau. AHUK OaxoiapHUHT OyHaaid
KYpUHUIIIN, aCOCaH, OUTTa TYpKUI Ba OUTTa XUHA-3POH MOMYJSUSIIApH YpTacuaaru
Kyt Ku€ciail Ba MKKUTa XUHI-3POH MOMYJSIUSUIapH YpTacunaaru Kyt kuécnari
HaTWKAcWJa IIAK/UIaHAW. [@HeTMK Bapualusulap dSTHUK Ba  JIMHTBUCTHUK
TYPYXJIAPHUHT Opacuja MPOIMOPLHMOHAN TaKCHMJIAHWIIK MOMYJSIUS 4Yerapaiapuia
BapuanusuiapHuHar 98% wu tamkun >tam (P<0,0001). Kysatwnran Bapuarnmsiiapia
ATHUK Ba JIMHTBUCTUK MAHCYOJUTMHHU Oaxonanl aHUK MYBOQHUKIUKHH KypcaTau
(Fct=0,007; p<0,0001 Ba Fc7=0,011; p<0,0001, myBoduk paBuiiga). Typkuii Ba
XUH]I-3POH MOMyJSIUMsIapuaa reorpaduk M30JLUI XaKuaa Jaliuiap TOMUIMAaIn
(p=0,363 Ba p=0,772, MyBOpHK paBHUILA).

AnnennapHu  XEcoOnaml >KaJBajira acocjaHraH MYBO(MUKIMK TaXJIHIUTa
acocan Mapka3zuii Ocué nomynsusuiapyu 2 Ta aCOCUi Typyxra OYJIMHIU: TYpKHid Ba
XUHI-POH MONYJISAIUIapyu. AMMO, 2 Ta TypKuil nomyssinysuiap - GaproHa BUIIOSITH
y30eknapu Ba Kopakaqmok/mk Typkmanjgap OyHIaH MyCTacHO SKaHJIUTU Ba yJap
XUH]I-3POH TMOMYJSIIUSIIApU TYpyXUra MaHCyOJIMrd aHWKJIaHAW. ByHIaH Tamikapw,
byxopo, Ilamxkukent Ba ®aproHaHuHT 0ab3u Y30€K MOMYJALMSIAPU apajaril
MaH3apaHu KypcaTad — ylap XUHA-3POH  MONyJsiuusiapura  SKUHPOK
YKOWJTAIITaHINTY aHUKJIaHIH.

EBpoocué Oyitnua amnenap MyBOGUKINTH KOMIUIEKC TaxJMiau Oyiuda
Mapxkazuit Ocué nomynsnusiiapu Espona, SAxun [apk, Mapkazuii/Kanyouit Ocué
xankiaapu xamaa [lapkuit Ocué xankiaapu ypracujaa OpaliiK YpUHHHM Srajuiaijiu.
Typknii Ba XMHO-3pOH TMOMYJSILUSUIAD AOXMAA TYPKYMJIAHTaH: TYpPKHAW
nonysusiap  [lapkuit Ocué  xankymapura SKUHPOK O KOWJIAILTAaH, XWHI-3POH
sTHOTrYpyXJapu Mapkasuii Ba XKanyouit Ocué€, EBpona Ba fAxun Illapk xanknapura
SAKUHPOK YKOWJIAITaHaury aHukiaanau. [yHau tapkunad YT kepakku, Mapkaszuid
Ocué nonynsiuusuiapy EBpoocHEHMHr OOIlIKa rypyx MNOMyJSILMsIIapura Kaparasjia
TapkoK okownmamrad. [llynaucum kusukky, IIokucToH Xasapiapu, yiap Tapuxuil
Kyné3manap MabIyMOTIapura Kypa SpKakiap JuHuscH Oyinda UWHTH3XOHHUHT
aByoiapu xucoOmann6, Mapkasuii OCHUEHUHT TYpKHM TOMYJALUSIApU YpTacuaa
YKOWJTAIITaHINTY aHUKJIaHIH.

Knacmepau maxnun. EBpoocué Ba Adpuka NOMyISIUSUIAPUHAHT OUpIaIiral
TaXJIWIH IIYHU KYPCATIUKH, allOCTEPUOP IXTUMOJUIMKHUHT YpTaya KUAMAaTIapUHUHT
3HT 10KopH Kypcatkuuiapu (D) 40 ta mycTakun CUMYJISIIIMOH TaAKUKOTIIApAaH KEUHH
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TaXMUHHN KiactepiaapHuHr K=7 kuiimariaapu yuyH ¢ Log[P(K=7|D)]=-167565,4
(SD=22,8) ra tenr 0ynau, K=6 KuiiMatiapu y4yH 3ca arioCTepPUOpP IXTUMOJLTUKHUHT
ypraua kypcarkuwiapun Log[P(K=6|D)]=-167653,8 (SD=10,6) ra Tenr Oymuu.
CLUMPP nactypu épnamuna K kypcaTknun ydyH XaKMKaTHAMOJIUK KOA(h(GUITUEHTH
K xutimatiapu 2 gaH 5 rada Oynrannga roxkopu oyinmu (0,99), K=6 ra TeHr Oynrania
aca 0,87 man xympox Oymam, Oy 3ca XaKWKUHA MYJIBTUMOJAIUTH TPOTOHJIAPHH
nyxmrunan gamonmar Oepamu. K=2 ra TeHr OynraHma “‘mapk-rap0’ KIMHH
Ky3aTWIMIIKA aHUKIaHad. Mapkaszuii Ocué xalikjapy Kiactepiap ypTracuja Opajiuk
xonatHu sramnaian: EBpona, Sxun llapk, Mapkazuit Ocué/Kanyouit Ocué Ba
Adpuka nonyssiuysuiapu kiaactepu Oup TomonAas Ba Llapkuit Ocué nonynsuusiiapu
Kjactepiapu Oomka ToMmoHAaH. Kimactep taxmmmm Oyitmda Mapkasuii Ocué
XAIKJIApUHUHT OyHJail OpaliK XoJiaTH ajuiel MYBOMUKIUK TaxJIWIM HaTHXalapu
ounan mMoc kenaau. K=2 tenrmuruaa Mapkazuit Ocuénan 0ynran 6apya MHIUBUAIAD
ymoy 2 Ta acocui Kiactepiapra TeruIuIMINTY aHUKJIaH .

[ynmait ko, pakaT 1 Ta kacTepra Kapanniy Oyirad Oup JIoHa XaM HHIUBH/T
Ky3aTWIMaau: Typkui nonymsamusuiap ypracuaa lapkuit Ocué koadduiueHTH
YCTYHJINTY KY3aTWIAHW, XUHA-3POH MONyJsiuusiapu ypracuga sca EBpona, Skun
[Mapx, Mapkazuit Ocué/Kanyoué¢ Ocué Ba Adpuka Xankmapyu TOMOHHUAAH
[IaKJUIaHTaH KJIacTep YCTYHJHMTH aHuKiIaHau. K=3 ra Tenr Oymranmga 6 ta Adpuka
MOMYJISIUSUIApU OUTTA SXJIMT KJacTepra rypyxXJaHWIM Ky3aTwigu. K=4 ra TeHr
oynranna EBpona Ba Axun Illapk nomymswmsuiapn Mapkaszuit Ba XKanyouiit Ocué
MOMyJSIUMSIapy OWJIaH, acoCaH, XWUHA-3POH STHOTYPYXJapu OWJlaH TypyXJIAaHUILIN
Ky3atwiau. byHnan Tamikapu, gaxat Mapkasuit Ocué momynsiusuiapd yayH XOC
Oynran 2 Ta KjacTep aHMKJIAHIU: K=5 ra TeHr OynraHjaa S5 4 KJIACTEPHUHT KYTPOK
KMCMU TYPKUH TOMYJISUsUIap opacuaa Oyiran Ba K=6 ra TeHr OyiraHaa OJTHHYU
KJIACTEPHUHT aCOCHM KUCMH XWHA-3POH TOMyJsiiusuiapu opacunga oynmu. [lynu
TabKUIA0 YTUIN KEPaKKW, YTKA3WITaH KIACTepJid TaxJWi YHUFyp Ba Xazapiap
ypracuga xynau Mapkaszuiit OCHEHMHT TYpKUAN NOMYJSIIUSUIAPUAATUACK XOIHH
kypcatau (3-pacm).

Kopakanmorucron Typkmannapu Ba DaproHa BWIOSTH Y30ekiaapu OyHIaH
MCTHUCHO SKaHJINTH aHuKJ1aHau, yiaapaa [lapkuit Ocué nuausmapu xuccacu MyBOQHK
paBuiia 27,2% Ba 28,6% HUM TaKWiI 3TaAA. XUAHJ - 3pOH MONYJSLMUIAPUIA, ACOCaH,
rapOuii EBpoOCHE KOMIOHEHTH XHUCCAacM KYNpOKIWrd aHukiaaHau (Mapkasuid
Ocué/’Kanyouit Ocué, EBpona Ba SAxun [lapk) Ba ymymuit ynymaan 72,7-94,5% vu
TAlIKWJ 3TAM, 1y OwiaH Oupra, ymOy ydyajla PEerMOHHHUHI YIYIIU XUHJ-3POH
ATHOTYpYyXJiapu opacuaa Bapbupianau. lllyHucn Kusukkyd, byxopo BuosTu
Y30€KJIapUHUHT MKKUTa Monyssiusuiapuaa rapouil EBpoocné KOMIOHEHTH yIylid
IOKOpWIUTH aHuKIauau, 81,4% Ba 78,5%, MyBo(pHK paBuIIiia.

Mapxkazuti Ocuénune XuHo-3poH 6a MYypKull HONYIAYUSIAPUHUHS MAXMUHUL
kenu6 uwukuwy. Kractepnu Taxiuin XUHA-3POH TMOMYJSALIUSIIAPUHUHT aKCAPHSIT
BaKWJUTApU/Ia WKKaJla KJIACTep MINTHPOKHU FOKOpPH Koddduimentra sra (3-pacMmaaru
TYK XaBO PaHT Ba OYMK >KHTAPPAHT) SKAHJIUTUHU Ba aCOCAH MOMYJIIUSHUHT YOy
TYpyXHra XOoC 3KaHJIUTUHU KypcaTau. MyBODUKINK TaXJIWIA Ba KJIACTEPIIH TaXJIUIT

23



Mapkasuii Ba XXanyouii Ocué Xxankjaapura SKMHJIUTHHH KypcaTiau. Arapaa XuH[I-
OpOH TOMYJSIMICHHA KOMIUIEKC paBHIa Oaxoyaiauran Oyicak, XUHA-3POH
NOMYJSILVSUTApUHUHT Aesipiu Oapua kydTiaapu opacuaa ytkazwiran Fst xybrim
Oaxouamn KypcaTkuuiapyd Xam, yIOy MHOMyJIUsUIap WYUIard IOKOPH Jlapakaaaru
XWJIMa - XWUIMTYA Ba TAXMUHUHN aX10/]1 TONYJSIMUsUIapUIari apajamanap Japakacu
BapHalCIUINT  XaM XUHA-3POH TMOMyJSIUsIapyd  ymly peruoHaa KaJauMIaH
SIIATAHIIUTH  TYFPUCUAArM TaXMUHHU TacAMKJIAWauM. By TaxMuH apXeoJIoTUK
namwiap OWiaH XaM TacOuKIaHau. Typkuil momymsmusiiapia d3ca, aKCHHYA,
YJIApHUHT reorpaduk KCHT TapKAJTaHJINTUTa Kapamai, TeHETHK
muddepeHInalUIHUHT TTacT AapakaJalurdl aHUKIaHIW, Oy MabiIyMoOTiap TypKHUN
MONMYJBLMSUIAPHUHT XUHA-3POH TMONYJBLMsUIApUra Kaparanga EMpoK SKaHJIUTHHU
TaXMHH KWIWIITa UMKOH Oepau.

33.8-38. /- 70~
9-33.8 . )—70

4.8-9.7 - 10-20 )

1-pacm. EBpoocué teppuropusicuga ’kcnaHcusi émmHuHr MTAHK Oyiinua
CXeMATHK KYPUHULIH.

Hyxkranap panru mnomymsiusiiard SKCHaHcus €MIMHUA Oenruiaiiii Ba CXEMaHUHT
MACTKY YHT Oypuarvjard paHriiy Imkaiara Moc kenaau. [1lkamaHuHr yan TOMOHU AT
KUMaTIap - OKCIHAaHCHs €EMWHUM MUHT HWuUlapAa KypcaTaad, MyTauusiap
napaxacuau Oaxonam Epaamunaa xucoomanraH. [llkamaman yurma — Foster Ba
xammyarmmduuaapu (1996) Tomonuaan Takimud STUITAH TPAH3UTOP Y3rapuIILiap
Japakacu OVitnda XucoOJIaHTaH IKCTIaHCHs ETIIH.
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2-pacm. Mapka3zuii Ocué nonyasiuusijiapu XapuTacu.
OTHOTYpYXJIapHU TUJIUTa Kapad paHriv OenrwiaHraH: cadcap paHriard Joupa —
XUHI-3POH TYPYXJIapH, CapuK — TYPKUN TypyXjap Ba MYJbTUIOKYCIM MapKepiap
MIPONOPIUSIIAPU IIAPTIIM pEruoHall MAaHCYOIUTH OWJIaH.

O Mapew KantyOn Ocno gt Ulap,

AN BB B33 § G055 3 R RARsnussueTi HbEL/////\\\2

Pl - ‘;;i
3-pacM. MyJbTWIOKYCIM MabJyMoOTJap Oyiuua Structure mactypmu
épaammaa 0axoJIaHIaH MOMYJISIIIUOH TU3UM.

Knactepnu taximun Hatwkamapu 26 ta MO nonynsmusiiapu 767 Hadap
BakWUIapuHUHT 27 Ta Jokycu Oyiimua Ba 44 Ta Adpuka Ba EBpoocué
nomyssiusuiapy 869 Hadap BakwiapuHUHT 27 Ta JIOKyC Oyiinda TeHOTHUILIAII
HaTwkaimapu Oyiimua Oaxonanrad, HGDP-CEPH nanenuHuHr MabiyMoTiap
0azacuyas.
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Ymby tagkukor Mapxkazuii Ocué Typkuil monyJsiysjapuHd KeTuo YMKUIITITa
aHUKJIMK KupuTagu. Knactepnum Ttaximn OyiWnWYa TYpKUM MOMYJSIIUASIAPHUHT
akcapusaT wuHAMBHUIapuAa  ‘“‘Mapkasuit Ocu€”  KJIACTEPUHUHI  WIUTHPOKU
kodppuieHTn axamusTiu tokopu dkaniaurd, “llapkuit Ocu€” kiacTepuHUHT
UIITUPOKM 3Ca KyJa KaMm SKAHIMIMHHM Kypcarau. Oxrtumoin, ‘Mapkasuit Ocug”
KOMIIOHEHTUHHHI TYpKHI Nomyisiuusiiap opacuaa Oopiauru OnTod perMOHUHUHT
axaommap “Oamamn” Oymumm mMymkuH, Ba “Illapkuit Ocu€” kmactepu IapKuii
EBpoocné permoHr KyuMmaH4yd MOMYJISILMSUTAPUHUHT MUTPALUSICH XHUCOOUTa KHUPHUO
KeJraH OYJIMIIN MyMKUH.

EBponaimkinap HyKrau Hazapura Kypa, KOHTHHEHTaJI JeMOrpauK SKCHaHCHS
mapKaaH rapora ATusuia OOUTYUIUTHIATY TYHHIAp Jamkapaapuaudr (406-453 6.3.)
¢kn YMHTHCXOH MYFUI UMIEPHUSICH KYIIMHIAPH TOMOHUJAH IMA(KATCU3INK Ba
3YpaBOHJIMK COAUpP OJTUIIM OWIaH aMaira OIIMpWIraH. AMMO  OW3HUHT
MabJIyMOTJIApUMU3 OyHJail TacaBBYpJIApHU OaxXCiM SKaHIMTHUHH KYpCATIH, SBHH,
MaxXa/UTuil TMOMYJSAIVSUITAPHUHT OyTyHJIA WYK KWIMHUIIN EKU  aJIMallTHPUIUIIN
sMac, OaJIku KUCMaH ajMAIllFaHJIUTY Ba/€KU apallalliraHJIMTUHA KypcaTau. busHUHT
MabiiymotTiapra kypa, [lapkuii Ocu€ KiacTepiIapUHUHI 3aMOHABUW XWUH[-3POH
ATHOTYpyXJapuaa (TOXKHUKIAP, TyYpKMaHIap) Xed KaHIall UINTUPOKH aHWUKJIaHMaJH,
AeMak Oy MOmyasuusuiap axaoUlapy KYyUYMaHYWIAPHMHT IIapKAaH OyiraH
AKCHAHCHACU JaBpuja aJMalliTUpUiIMarad. Xy/JiM IIyHJIal MabiymoTiap Zerjal Ba
XaMMyaJuudiaap TagKUKOTIapuaa XaMm KeITUPWITaH, YHAa Yiap TOMOHHUAH
VpraHwiraH TOXHWK Ba TypKMaH nonysinusuiapuaa ““UMHMMCXOHHUHT TE€HETHUK
MepocH’ WYKIMIW KypcaTtwirad. Typkuid nomyisnusuiapaa anvkinanrad [lapkuii
Ocué KyUMaHYWIAPUHUHT HWIITUPOKH YOy Trypyxjap ypracuaard MaJaHun
aHbaHAIAPUHUHT SIKUHJIMTH Ba Xa€T Tap3uHM YXIIANUIMTA OWiiaH Oupra rypyxJapapo
HUKOXJIAD TY3WIMIIMIa HWMKOHMST SpaTraH Ba TIEHETUK  YXIIAIUIUTUHU
[IaKJJTAHTUPTaH.

Vabex nonynayusnapu TapKOK Xonia TypKHil Ba XUHI-3POH HOMYIAIHSIAPH
ypracuma xoitnamran (3-pacM). Y36ekmapHuHr 6ab3u nonyssimsiapy (Paprona Ba
Byxopo Bui.) XUHA-3pOH TOMYJSIUSUIAPUTa TEHETUK >KUXATAaH SKUHPOKJIUTU
aHuKIaHu, oomkanap 3ca (ToxxukuctoHHUHT [lamkukeHT BuiL., KopakanmorucTon),
TYpKUH NONMyJsusuiap OuiaH rypyxjaHrad 0ynu0, ymoy mMabiyMoTiap 3aMOHABUN
V30€KJIapHUHT 3THUK TAPUXHU KYTUIA0 TypJiv TYpyXJapHUHT UTTU(POKU cudaTuia, Xxam
TYpPKUH, XaM YTPOK XUHI-3POH KaOWJIaTapuHU Y3 TapKuOUra o0, MIaKIIIaHTaHIUuT 1
TYFPUCUAATH TAPUXUN TyBOXJIMKIAPHU TACAUKIAWIM. ODXTUMOJN, YOy HUTTU(DOK
HIAKJJTAaHUIIY JaBpyAa MaxaJuiiid Oyiran kyumanud YuraTol KaOuianapuHu XaM y3
UYMra ojraH OYJMIIM MyMKHH, aMMO JIGKMH UTTHU(HOK OOIIMAAaH YTPOK XHUHI-3POH
TypyXJIapuaH aK/UIaHTaH.

Myanait k6, OM3HMHT MabiayMoTiapumu3 Comas Ba xXamMmyasutuduIapH,
(2004) rumote3acuHM TacauKIaiau, sSbHU, Mapkazuii OCUE HMKKHTa KOHTpacT
MOMYJIUSAHUHT TYPyXJIapy ypTacuAa MyXHMM KOHTAaKTJIM 30HA POJIMHU YWHAWIW.
bu3HMHT TaAKUKOTIApUMU3 “‘Typkuii 1e0 HOMIIAHYBUM TYPYXJIAPHUHT SIKUHIA
naiio 6ynranvau Ba pervonra [llapkmaan kupub KenraHuHU Kypcataau, Oorika, V3
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UYMra TOKUKIIAp, TypKMaHjiap Ba 0ab3u y30€K TypyxJIapuHU KUPUTTaH Typyx 3ca
KaIUMHUMPOK SKAHJIUTMHU Ba YOy pervoHAa KaJuMAaH sliaraH SKaHJIUTUHU
KypcaTaJi.

Mapkazuit Ocu€ xanakiaapyu OM3HUHT MabIymMOTJIapra Kypa KaaumaH SKUH
KYIIHAYWIMKIA PUBOKIIAHTAH OYnuO, TeHjgap Xamja aHbaHAJAPHUHT paHr-OapaHTr
MO3aMKACHHU TAIIKMII 3THO, IOKOPHIa TAbKHUJIAaHTaH MYBO(QHUKIMK XaM/a TeHETHK-
STHOTpaUK XYCyCHUSTIIApH Ba KAAPHUATIApU CUMOMO3WHU HAMOMHII ATaId, Xamja
HOEO OynraH yMymuii MabHOBUH MaWIOHHU Ba JTHUK-MAJaHUN OUAIOT y4YyH
UMKOHWUSIT SIPaTaIH.

Hly6xacu3, Mapkazuii Ocué XankJIapuHUHT aHTPOIIOTEHETUK >KapacHIapuHU
TaJKUK ATHII TeHO(POH/ra TAhCUP ITYBYM Ba HAMOEH 3TyBUM TAOMMI TaHJIAHUIITHUHT
ABOJIIONUST OMWIIIAPU XAKUAArH SIHIU TUIIOTE3aIapHU TEKIIUPUII Ba KYpPCATUIl YYYH
HOE0 UMKOHUSTIIAp SPATAM.

XVJIOCA

1. Mapxkasuit Ocué€ muHTakacua aHaxpati6 omunran H.pylori Fapouit EBpona
u3oisTIIapura yxmam Oyiau0, HUKKUTa TYpJd X0l MOMyJsiusuiap Epramuaa
makyuianrad - Ancestral Europel (ycrynpok 6yiran) renorunusa Ancestral Europe2
renotunu, AE1l-renotunu yuyn Mapkaszuit Ocué Xymynuman6a 6yiamn0 XucoOmaHuIm
MyMKUH. Mapkazuii Ocué€ Xynmynuman axpatu® omwaran H.pylori mrammmapu
aIoXM/1a KJacTep TypyxJap TallKW 3Tafau. TOXKHUK, Y30€K mTaMMIapy Ba IIUMOJIUMA
OpoHJiaH OyaraH SpOoH M3OJATIAPUHUHT Y3apo SKUHIWTH aHUKIaHau. Kuprus
m3omsmiapu (hpEAsia, hpAsia2 renotumiapu) CHOUpE MOMYISIUSIIApUTa SKAHITUTH
UCOOTIIaH/IH.

2. Mapkazmii Ocu€ xyaymuma HBV TeHOTHIIapWHUHT FOKOPH JTapakaJaard
XHJIMAa-XUUIUH anukianam — 4 ta redorui (A, C, D, G). HBV uunr Mapkasuit Ocué
reHOTHUIUIapy OoIKa XyAyJUlap/iard BapHaHTiIap OwiaH (UIOTEHETHK TaXJIWId
nomuHaHT Oyaran D1 renorunmuunar (0,78) Espoma, Slkun Illapx Ba Adpuka
BapUaHTJIapH OWJIaH SKUHJIMTUHU KYpCaT/Iu.

3. Kozoxkmap, typkmannap, Typtkyn kopakammokimapuauar NRY OVitnuareneTrk
SKAHITUK KYpcaTKHwiapyu OWTTa ypyr mapaxacunaa toxopu Oymmu: 0,54 (p<0,001);
0,34 (p<0,01) Ba 0,77 (»p<0,001), myBouK paBuiiga. AKHMHIUK KOdDDHUITHEHTIAPH
KJIaH Japakacujia KO30Kjap, Typkmaniap, KYyHFUpOT Kopakalmokiapy, y30ekiap Ba
Typrkyn Kopakammokiaapu yayH kampok oymmu: 0,30 (p<0,01); 0,21 (p<0,001) Ba
0,40 (p<0,001); 0,07 (p<0,05) Ba 0,09 (p<0,05) myBoduk paBumiga. KadOwuia
napaxacuaa ymoy Kypcatkuuwiap Oapya TYpKUW MOMyJSALUSIIAD YYyH HEraTuB
oymmu: -0,02 (p<0,05); -0,04 (p<0,001); -0,07 (p<0,01); -0,0011 (p<0,1) Ba -0,10
(»<0,01) myBo(uK paBuIIIA.

4. vtTIHK HVS-1 taxmumm myHun kypcarauku, O6apua MNOMyJAUUsUIAp YYyH
ymyMmuit koddumment gapaxkacu nact oynnu: Fsr=0,013; p<0,0001. Xunma-Xxummk
JapaXkacu TypyxJjap ypracuaa ymymuil Bapuademk gapaxacuaan 0,6% (p<0,001)
HU TaIKWI 3TAU. TypKuil Ba XUHA-3pOH MOMYJSLIUSIApU YPTAaCHIark TeHETHK (PapK
KypcaTkuuu ymymuid reHeTuk Bapuademukaad 0,55% (p<0,0283) Hu Talukui >Tau.
CyOsTHHK mapakagaru TeHeTHK AuddepeHipanys KypcaTKuIu XUHI-9pOH TypyxXuia
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(Fst=0,0197; p<0,001) Typkuii rypyxmapra (0,3%; p=0,10) xaparanma SKKOJPOK
Hamo€H OYmmu. bapua nomynsiwsiiapaa rnodan gapaxana MtAHK HVS-1 6yitnua
reHeTUK Ba reorpaduk macodanap ypracunaa y3apo OOFIUKIUK aHUKIAHMAIU: = -
0,00682; p=0,502.

5. NRY rtaxmumm xydugard KypcaTKMWIapHU KypcaTiu: STHHK TypyXJap
Vpracugaru reHeTuk auddepeHmmanys gapaxacu 5,6% (p<0,02)Hu TaIKuWiI 3TIU;
nonmyJsusIap ypracuaarun ymymui auddepennmarnms Rst=0,186 (p<0,001) ra Tenr
oynmu. Typkuii Ba XMHI-3POH TOMYJSIUSIIAPUHY SIIIAIT Tap3d Ba THJIMHUA XUCOOTa
OJITaH XOJJa YTKa3WIraH KOMOWHAIMSUIAHTaH TaXJIWI YTKAa3WIraHaa TEeHETUK
(apkiap KypcaTkudu UKKaia rypyx ypracuaa ~9,1% HU Tamkui 3TAU. ITHOC-3THOC
napaxacuaa TeHeTHK auddepeHmmalus KYpcaTKHWwiapy dTHOCHAP WYHIArH
KypcaTkuuiiapra HucOataH nacTtpok: 5,6% - 3THUK rypyxJjap ypracuaa, 18,6% Ba
13,7% ra TeHr OYIAu — STHUK TypyX MUUAArd MOMyJsiusiiap ypracumia.

6. ['ereposurotamuk kypcarkuwiapu (H) Ba MTIHK O6¥iinya xydbt dapkmap
ypTaua KuiiMatu (p) dopBajop nomyssiusuiapaa (Ypraua H=0,99; ypraya p=5,29) Ba
bepmep nonyssmusiapuna (Ypraua H=0,99; ypraua p=5,32) 1okopu OVITraHIUTUHU
kypcatnu. NRY O¥iinya rereposuroranuk (H) KypcaTKuuu 4OpBafop rypyxJjapiaa
arpap rypyxJjapra HucbaraH macTpok Oyiran, myBoduk pasumima 0,86 Ba 0,99
(p<0,01). Homam mnomymsmusuiap ¢epMmep MOMyJSIMsIapura HUCOATaH FOKOPH
nonyssiuon  nuddepennmanus gapaxkacunu (Rst) xypcatam — 0,19 Ba 0,006,
myBouk pasumiga (P<0,01). Jlemorpaduk ycum xypcartkuuiapu () dopBaaop
NOMyJISAIUsUIapAa arpap nonyJssiysiiapra HucoaTal nacTpoK OYIraHINIy aHUKJIaHIU
— 1,004 Ba 1,008, myBoduk papumiia (p=0,056).

/. bapua »sTHOCnmapna reHetuk auddepeHumanus gapaxacu NRY  Oyiinua
MT/IHK ra HucOGaran Oananapoxyiuru aHukjiaHau. OepMep NOMyISIUsIIAPHUIA
reHeTuk auddepeHmmanus ¢Gapkyd JeIpiad  aHWKITaHMaad - FST(Y)=0,069 Ba
FST(MTZ[HK )=0,034, MATPUIIMHEAT HOMAJT MOIMYJISIIUASUIApIa 3Ca TEHETUK XWJIMa-XUJUIAK
Japaxacd OpKAKIap JIMHISICH Y4yH [IOKOPUPOK Oyimmu — Fsr'’=0,177 Ba
Fs™™9=0,010. Ayrocoma Ba X-GOFnaHran Mapkepnap OYiH4a TOMyIISIHOH
TU3UMHUHT TEHETHK XWIMa-XWUIMTH TaTPWIMHEA YOpBajopiapAa Kyuujaarua
KHiMaTIapHd TAIK|n oTon. Fsr’0=0,008 (0,006-0,010) Ba Fsr*=0,003 (0,001-
0,006) (HO: FST(A):FST(X); Hl: FST(A)>FST(X); p:0,02) bunuuean (bepMep
MOMyJISAIUsUIapAa ayTocoMa Ba X-XpOMOCOMAlIM Mapkepiap (apku nespiv Kam
oy Fs1™=0,014 (0,012-0,016) Ba Fsr™® =0,013 (0,008-0,018; p=0,36 ra TeHr
oynranmaa).

8. MT/IHK Taxmmmm EBpoocué Xymymuma skcnancus €mmm (T,,) MIapKmaH rapora
ceswapiy  Japakaja Kamaiub Oopramimmruad  kypcarau(r=0,72; p<0,001).
Okcnancus €mm Xuron xyayauna 30 munr vimnman FapOuit EBpomanma 17 muHr
Wujraya KaMauMin TEHACHIMSCUra dSra SKAHJIWTK aHuKjaaHau. Mapkasuih Ocué
XyAyauna okcmancus €mm 26 MuHr WwiHu  Tamkan  otam.  NRY  Oyiinda
AKCTIAHCUSIAp TaXJWIM HATWXKaIapyu XaM TEeHETUK XWIMa-XWUMKHA EBpoocuéna
mapkaaH rapora kamann6 Oopramnmuruau kypcatnu (r=0,49; p<0,001). Mapkazwmii
Ocwuéna Oy €mr 16 MUHT WWJTHU TaIlKWI 3TU. Batwing Tax)IMIMHUHT HaTKaTapura
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K¥ypa Y30eK MOMyISIUACMHUHT KeIUO YUKl MUHUMAN € 1232,71 WUTHU TaIKu
stim (N.=14088 (6765-23942); 0=0,0108 (0,0065-0,0155)).

9. Mapkazuit Ocué nonymsiusiapd STHUK Ba JIMHTBUCTHK TYpyXJapu ypTacuia
MYJIbTUJIOKYCIIM TE€HETUK BapHalusuiap MPOMOPLUMOHAT TaKCUMJIAHUIIM IIYHU
KYpCcaTAuKy, BapuanusuiapHuHr 98% JlaH OpTUFH MOMYJISIKA Yerapacuaa Ky3aTHIraH
(p<0,0001). Kyzatwnran Bapuanmsiiapia STHAK Ba JIMHIBHCTUK Oaxojaml aHHK
MyHOCHOIMKHY Kypcatnu - Fcr=0,007; p<0,0001 Ba Fc1=0,011; p<0,0001, myBodhuK
paBumma. Xap Oup Typkuid Ba XUHI-POH TMOMYJSIIUSUIAPH WYHaa reorpaduk
n3ossinus namuiapu tomummad (p=0,363 Ba p=0,772, MmyBo(UK paBuIIIa).

10. MynbpTUIIOKYCITH aJulel XWIMa-XWUIMK Taxiawid (AR) Ba reTepo3uroTaivk
taxyi (He) Mapkaszuit Ocué nonyssinysiiapy Ba OOIIKA TOMYJISIIUSUIAp YpTacuiaru
(bapkiIapHu KypcaTau: XaM ajuie] XHIMa-XWDIHKIA (x2=105,29; d.f.=25; p<0,0001),
XaM rereposurotammkia  (x°=67,98; d.f.=25; p<0,0001). Mapkasuii Ocnué
AXOJIMCUHUHT MYJIBTHIIOKYCIIM TaXJIWIWJA MOMYJSUUAsIIApHUHT duddepeHnnanusacu
EBpoocuénunr Oomika XyAy[Jlapu axoJMcura HUcOaTaH Ce3WIapiiu Jlapaxkaaa
sKanymry anukianau: EBpomna Ba Axun llapk rypyxnapuna Fst xydriu O6axomamn —
0,011 man 0,015 raua Ba -0,008 man — 0,021 raua y3rapraH, MyBOpHK paBHIIA;
[Tapkuit Ocué rypyxyaapuaa -0,011 gan 0,046 raga; Ba HuxosT, Mapkazuit Ocuéna
ymoy kypcrakuuiap -0,004 nan 0,056 rayanu Tamkui STAU. [ eTepo3uroTaanK XuH/-
SPOH TNOMYJSLMUIApUAA TYPKU MOMyJsiuusiiapra KaparaHaa ce3wiapiiv Japaxana
toKopH dkanmuru Kysatwiad (He=0,818 Ba H.=0,787, myBoduk paBumiga; Z=-4,55;
p<0,0001). MynpTunokycau Taxjwira kypa Oapua 26 Ta Mapkasuit Ocué

NOMyJBSIUMSJIApU  ypTacuga yH4Ya Kyn OyiMaraH, aMMo JIEKMH aHUK OyJiraH
tadoByTiaap anukiIanam (Fst=0,015; Clggy,=0,011 — 0,018; p<0,01).
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HAYYHBIN COBET 16.07.2013. Tib. 16.01 npu THCTUTYTE
UMMYHOJIOT U AKAJJEMWH HAYK PECITYBJIMKH Y3BEKUCTAH u
TAIIKEHTCKOM MEJUIIMHCKOM AKAJIEMHH no TPUCY KJIEHUIO

YYEHOM CTENEHHU JOKTOPA HAYK

AKAJIEMUS HAYK PECITIYBJIMKU Y3BEKUCTAH

NHCTUTYT UMMYHOJIOT'NHN

XEI'AW TATBSHA PYJIOJIb®OBHA

MYJIbTUT'EHETUYECKHUH JIAHAIIA®T HEHTPAJIBHOM AWM

14.00.20 - MeanuuHCcKasi reHeTHKA
14.00.36 - Ans1eproJiorusi H UMMYHOJIOTHSA
(MeIMIIMHCKUE HAYKH)

ABTOPE®EPAT JJOKTOPCKOI JUCCEPTAILIUA

Tamkent — 2014
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Tema TOKTOpPCKOM AuccCepTALIMM 3aperncTPHPOBaHA B Beicuieil arrecTanMOHHON KOMHMCCHH NPH
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AHHOTALIUS TIOKTOPCKOM JJMCCEPTALIUUA

AKTYaJIbHOCTb M BOCTPe0OBAHHOCTH TeMbl auccepranmu. lccrnenoBanus
T€HOMHOI'O pa3HOO00pa3us TMOIMYJSIUI YelloBeKa, CIICHapheB (POPMHUPOBAHHUS €ro
reHodoHJ1a SBISIOTCS OAHMMU M3 TEPCIEKTUBHBIX HAlpaBIeHUN COBPEMEHHOU
reHeTuku. CTpeMUTEbHBIN MPOrpece B 3TOM 00JIaCTH 3HAHHI MO3BOIMI OMPEACTUTh
OCHOBHBIE ITyTH 3aCEJICHUS] KOHTUHEHTOB 4eJI0BEKOM. OCOOEHHO MHTEPECHBIM B 3TOM
HaIpaBJICHUH TIpe/ICTaBIsIeTCs u3yueHue HapooB LlentpanbHoit Azuu (IJA), Tak kak
0 CBOeMY reorpaduaeckoMy mosiokeHuto LlenTpanbHas A3ust SBISIETCS CBSI3YIOIIAM
3BeHOM Mexay EBponoii m Asueid. CoriacHO HCTOPHKO-3THOIpaUUYECKHUM H
apXEOJIOTUYECKUM HMCCIIENOBAHUSAM, TAHHBIM PETUOH UTPall BaXKHYIO POJb B IPEBHEM
(GOopMUpPOBaHUM M PACCEICHUU IMPEIKOB COBPEMEHHOTO 4ejoBeka 1o EBpasum.
Opnako uH@opmanus o Haponax LleHTpanbHOM A3uMM Jaxe MO «KIACCUYECKUM))
TeHEeTUYECKUM MapKepaM HOCUT CIydaiiHbld, (pparMeHTapHbIM xapakTep, U TpeOyer
JONOJHUTENBHBIX MACIITaOHBIX HcchenoBaHuil. [loaTomy 4pe3BbIYAiHO Ba)KHO
0000IIUTh U AAaTh KOMIUIEKCHYIO OIICHKY HOBBIM M HAKOIUICHHBIM paHee JaHHBIM O
reHoonse HaceneHus: LleHTpanbHON A3uu, MOCKOJBKY NMPAKTUYECKU OTCYTCTBYIOT
paboThl MO KOMIUIEKCHOMY aHajIM3y TI€HO(OHAa HApOJOB JaHHOI'O PErHOHa Kak
CJI0’KHOM MOMYJISIIUOHHON CUCTEMBI.

[Ipn n3ydeHun reHeTUYECKOW CTPYKTYpBI MOIYJSIINANA YEeJIOBEKA UCIIOJIB3YIOTCS
Pa3IMYHBIE MOAXObL, TO3BOJIIIOMINE MTOJIYYHUTh MIPEACTABICHUE O MTOAPA3AEICHHOCTH
MOMYJIALIMKM, XApaKTepe TeHETUYECKUX B3aMMOOTHOIIEHUN Mexay HumH. Cpemau
MOCIIEAHUX BAXHOE MECTO 3aHUMAIOT IOAXOAbI, OCHOBAHHBIE HA OLEHKE
TEHETUYECKUX PACCTOSHUN MEXIY MONMYJSAUUAMU C MOCIEIYIOIMMM HUX AHAIU30M C
IOMOII[bI0 METOJIOB MHOTOMEPHOM cTatucTuku. Jlusi monydeHus eme Oosnee
HAIJSHOW KapTHUHBI B3aWMOCBSA3€M MEXKIY NONMYJLILUAMH II0 JEHIPOrpaMMaM
COCTaBJISIETCS] «T€HETHUYECKUH JaHImadT» MECTHOCTH, TJIe ONMCAHUE T€HETUUECKON
CTPYKTYpbl TONYJSILMA TPOBOAUTCS € TIOMOLIbIO SKBUAMCTAaHTHBIX  (Uryp,
HOCJIEA0BATENbHO OOBEAMHSIOUIMX TOMYJISIIIMK B COOTBETCTBUU C UX T€HETHYECKUMU
pacCTOSHUSIMU JPYr OT Jpyra M CO3JAlOIIMX, TakuM 00pa3oM, TIeHETHUYECKH
nanmmadT. JlaHHBIA MOJAXON SBIAETCS HE TOJBKO MHCTPYMEHTOM Uil BBIIEJICHUS
IpaHUI] 3JIEMEHTAPHBIX MOMYJISILMA, HO U MOXET 3(P(PEKTUBHO MCHOIB30BATHCS IS
ONpENEIICHUsI TpaHWl] W pa3MEpPOB MOMYJSLUUM KaK €CTECTBEHHOMCTOPUYECKOU
€IHULIBI.

MynpTUreHeTH4eCKMii  JaHamaT — 3TO  COBOKYIHOCTh — PA3JIMYHBIX
TEHETUYECKUX CHCTEM, XapaKTEPHBIX ISl PErMOHA M 3THOCOB, KOTOPBIE, B CBOIO
OYepeib, PacrloiaraloT CBOMM reorpaduyeckiuM apeaioMm, CBOUMHU reorpaduiyecKkuMu
Y UCTOPUKO-KYJBTYPHBIMHU IpaHuiamMu. CKBO3b 3TH YCIIOBHBIE TPAHULBI ITPOXOAST
IIOTOKHU I'€HOB, HO OHU MEHEE MHTCHCUBHBIL, YEM B IIpEeIax rpaHull apeana. /lannsie
OrpaHUYCHHUS HEOAHO3HAYHbI M M3MEHYMBBI, HO NPU 3TOM aOCOJIOTHO pPEasIbHBI.
BbIsIBUTE MX MOXKHO, M3y4asi, HapuMep, CTPYKTypy OpauHbix murpanuil. [lostomy
AQHTPOIIOT€HE3 PAa3HBIX TMOMYJSIIUM HEM30ekKHO OTIMYaeTcs JApyr OT Jpyra.
OTHOT€HETUYECKUI COCTaB HMMEET CBOWCTBO MEHATHCS C TEUYEHUEM BPEMEHH, W3

33



MIOKOJICHUS B TIOKOJICHHE, a 3HAYUT, €CTh HEOOXOJUMOCTh B MIOHUMAHUU CTPYKTYPbI
reHooH/1a He TOJIbKO Ha JAaHHBI MOMEHT BPEMEHU, HO U B U3YUYEHUU T€HETHUECKUX
NPOIIECCOB, KOTOpbIe (OopMUPYIOT U pedopmupyror reHoponn. B cBs3u ¢ 31um,
U3ydyeHUe  MYJIbTUICHETUYECKHX  JIAaHAMA(TOB  IUIOTHO  COMpHUKAcaercs ¢
nemMorpadguert, MeIUKO-TEeHETHUYEeCKOM JKOJIOTHEH, AaHTPOIOJIOTHEH, ATHOJIOTHEH,
apXxeoJIoTHe W HMCTOPHEW HapoAOB, TO €CTh C IETBIM pPsIOM cdep HE TOJIbKO
€CTECTBEHHOI'0, HO ¥ TYMAHUTAPHOIO 3HAHMUSL.

N3ydyeHne reHOMHOro pazHooOpa3usi IMEET 3HAYE€HUE HE TOJBKO JUIS PELICHHS
BOITPOCOB ITPOUCXOXKICHHS U TEHETUYECKOW UCTOPUU PA3JIMYHBIX 3THOCOB, HO TAKKE
SBJSIETCS. OCHOBOM JUUII  MOJIEKYJIIDHOM 3MHAEMHUOJIOTUA HACIEACTBEHHBIX U
MyJIbTH(AKTOPHBIX 3a001eBaHri. KaXkIplii perroH XapakTepu3yeTcsl OnpeaeIeHHBIM
HaOOpoM HauboJee paclpOCTPAHEHHBIX, TEHETUYECKU JIETEPMHUHHPOBAHHBIX
Oone3ned. [l MOHMMAHUA TPUYMH PACTIPOCTPAHEHHOCTH TEX WM HHBIX
3a00JIeBaHUI B Pa3IMUHBIX PErHOHaX, a TaKXKe JUIs Pa3paOOTKU MOAXOJI0B paHHEH
JHK-nuarnoctuku 1 3¢ ¢GeKTuBHON NPOPUIAKTUKY, MEPBOHAYAIBLHO HEOOXO0IUMO
IPOBEJCHUE  MOMYJSUUOHHBIX  HWCCIEIOBAaHUM,  ONPENCIBIIOIIUX  Pa3BUTHE
3a00JIeBaHMSI.

CooTBercTBHE HMCCJIEI0BAHUS NMPHOPUTETHHIM HANPABJICHUAM PA3BUTHS
HAYyKH H TexHosoruii PecnyOimku Y30ekucran. JlaHHOEe wuccienoBaHue
MIPOBEJICHO B COOTBECTBUE C MPUOPUTETHHIMHU HANPABJICHUSMU Pa3BUTHSA HAYKU U
TexHosioruii PecryOnuku Y30ekucran B pamkax nporpammsl [HTII-9 «Pa3pabotka
HOBBIX TEXHOJOTHN NpO(UIAKTUKU, JUArHOCTHKH, JIEUYEHUS U peaOuIUTaIiU
3a00JI€BaHUIA YETIOBEKA.

0030p MeKITYHAPOAHBIX HAYYHBIX UCCJICI0BAHMI 110 TeMe JUCCePTALMH.
UccnenoBanusi, cBsizaHHbIE € JeMOrpadhUYeCKUMU U MUTPAITMOHHBIMU TPOIIECCAMH Y
HACEJICHUsI MHUpPa, NPEIpacloOKEHHOCThIO W YCTOMYMBOCTBIO K Pa3IUYHBIM
3200JICBAaHUSIM SIBJISIFOTCSI OTHUMU U3 TIPUOPUTETHBIX B COBPEMEHHOM OMOMEIUIIMHE.
HenaBnee paszButue reHoMHBIX TexHosnorui u pecypco (HAP MAP, 1000 renomos
U Jp.) i1 UCCIEIOBAaHUS T€HETHMYECKUX BapHallMil YeJIOBEKa Ha MOIYJISLMOHHOM
YPOBHE SIBUWJIOCH KJIFOYEBBIM B M3YYEHUU €CTECTBEHHOTO OTOOpA Y JIFOJEH C TO3UIIHIA
MOHUMAHHUSI MIPOLIECCOB pa3BUTHUS TeHETUYECKU-ETEPMUHUPOBAHHBIX
MyJIbTU(AKTOPHBIX  3a0oyieBaHuid. Ha  cerogusmHWil  J€Hb, HAIMOHAIBHBIC
IIPOrpamMMBbl 110 TEHOMHKE YeJIOBEeKa MpUHATHI B Oonee yem 20 crpanax mupa (CLIA,
BenmukoOpuranus, ®@pannus, 'epmanus, Anonus, Kopes, Kuraii, Poccus u ap.).
brnaromapss MHOrOYHMCIEHHBIM MpPOrpaMmaM MEKIYHAPOJHOTO M HAMOHAIBHOTO
YpOBHSI TOKa3aHO, YTO Ha TEHETHUYECKOE pa3HOOOpa3ve M YacTOTy TeHETUYECKH-
JNETEPMUHUPOBAHHBIX ~ OOJE€3HEH  BIUSIOT  ATHO-COIMAJIBHEBIE, OpayHbIe,
KITUMATUYIECKHUE U PErHOHANIbHBIC (DaKTOPBI.

Bwmecrte ¢ Tem, B mocieHue ro/ibl OMOMEIUITUHCKUE TEHETHUECKUE TEXHOJIOTHH
MOKa3aJId 3HAYUMBIN dKOHOMUYeckuii pocT. K mpumepy, 1o JaHHBIM (DUHAHCOBON
komnaauu Burrill & Company (CIIA) na xonerr 2012 roga pocT 4MCTON MpUObLTH
OT I'€HETUYECKUX TEXHOJOTUM cocTaBm - 23% B cpaBHeHuu ¢ 2009 rogom, Torja Kak
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y KOMIIaHU#, MPOU3BOAIIMX JIEKAPCTBEHHBIE CPENICTBA, POCT cocTaBmi Juiib 1,1%
3a yKa3aHHbIN MEPUOJIL.

Ha coBpemMeHHOM »JTame TMOKa3aHO, YTO pa3BUTUE JAHHBIX HaIpPaBICHUMA
TEeHOMHBIX HCCJIEJIOBAHUN Ba)XKHO HE TOJBKO JUIsI MOHUMAHUS OHOMEIUIIMHCKUX
OCHOB 3a00JICBaHUI 4YEJIOBEKa, HO MOKET BHOCHUTH CYIIECTBEHHBIM BKJAJ B
SKOHOMHUYECKHI CEKTOP.

CreneHb H3YyYeHHOCTH mNpodJeMbl. [‘eHeTnyeckue maHHbIE O TeHO(OHIE
HacesneHus: LlenTpanbHOl A3UM HOCAT €IUHUYHBIN, (parMEHTapHBIN, CIydalHBINA
xapakrep (R.Wells, 2001; D.Comas, 2004). OTcyTcTBYIOT pabOThl KOMIUIEKCHOTO,
CHCTEMHOT'0 TeHETUYECKOr0 aHaim3a reHooH0B Hapo 0B LlenTpanbHoii A3um.

CBsi3b  IMCCEPTALMOHHOIO  MCCIEAOBAHMS ¢  IUIAHOM  HAY4YHO-
HCCJIeI0BATEIbCKUX PA00T OTPAXKEHA B CIICIYIOIUX MPOEKTaX:

B paMKaxX pECIyOJMKAHCKUX HAYYHO-TEXHMYECKMX IPOrpaMM BBIMOIHEHO 4
npoekta (LHHT Ne®dM4-157 «Monekynsipabiii omumopdusm NRY u mt/IHK y
OCHOBHBIX IIEHTPAJIbHO-a3MATCKUX HAPOJIOB, MPOXKHUBAIOIIUX HA TEPPUTOPUU
V36ekuctranay; ['KHT Ne98-00 «MonekynsipHas uaeHtudukaius Bupyca rernatura B
B Y306ekucrane»; OIIM AH PY3 Nel(05-02 «HoBslit reHoTHII BUpyca rematuta B B
V36ekucraney, GA-O11-T111: «Pa3paboTka anropuTMOB KOMIUIEKCHON paHHEH
JIMArHOCTUKMU caxapHoro auadeta |l tumay);

B paMKaxX MEXKIyHAPOTHBIX HAYYHO-TEXHWYECKHX IPOrpamMM BBITOJHEHO 4
NpOeKTa (COBMECTHBIN y30eko-smoHckuii mpoekt «Molecular Epidemiology of Viral
Hepatitis in Uzbekistan» Grant in Aid for Scientific Research & Viral Hepatitis
Research Foundation of Japan; coBmecTHbIe (paHKO-y30€KCKUE HCCICIOBAHHS B
pamkax nporpammbl «Origin of man, language and languages» the European Science
Foundation (ESF); coBmecTHBIC (paHKO-y30€KCKHE HCCIICAOBAHUS IO TPOCKTY
«Deciphering the complex evolution of genes involved in human adaptation to diet»
(ESF); comecTHbIl y30eko-repmanckuii mpoekt «Diversity of Helicobacter pylori in
human populations of Central Asia» WV Foundation).

Henbo uccie0BaHusl SIBISETCS OCYIIECTBUTh KOMIUIEKCHYIO XapaKTEPUCTUKY
CTPYKTYpbl TeHO(OHIAa KOPEHHbIX HapojoB lleHTpanmpHON A3uM, HM3Y4YUTh HX
nemMorpadudeckre, (UIOTCHETHUSCKUE W DBOJIOIMOHHBIE OCOOCHHOCTH ITyTeM
aHanmm3a reHermdeckoro pasHoooOpasus MTJIHK, Y-xpomocomubix (NRY),
ayTOCOMHBIX, ~ X-XpOMOCOMHBIX  MHKpPOCATEJUIMTOB U  HUMMYHOT€HETHYECKHX
BapuanToB Helicobacter pylori (H.pylori) u Bupyca renatura B (HBV).

B cooTBeTCTBUM C TOCTAaBIEHHOM MLENbI0 PEUIAUCh CIEAYIONIME 3aAa4uM
HCCIIeI0BAHNS !

OXapaKTepu30BaTh HMMMyHOreHeTueckue Bapuantel H.pylori u  HBV,
BBIJICJICHHBIC y TAIMEHTOB, >KUBYIIMX Ha Teppuropun lleHtpambHON A3sum, ¢
MOCTICAYIONIMM CPABHUTEIBHBIM  (PHIIOTEHETUYECKUM  aHAJIM30M PETHOHAIBHBIX
BapuanToB H.pylori u HBV ¢ TakoBbIMU B ApYTHX perHoHax MHpa;

Wells RS, Yuldasheva N, Ruzibakiev R et al: The Eurasian Heartland: A continental perspective on Y-chromosome diversity//
Proceedings of the National Academy of Sciences of the United States of America. — 2001. —vol. 98. — pp. 10244-10249.

Comas D, Plaza S, Wells RS, et al: Admixture, migrations, and dispersals in Central Asia: evidence from maternal DNA
lineages//Eur J Hum Genet. - 2004. — vol. 12. -pp.495-504.
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U3y4yuTh  TEHETUYeCKoe  pa3HooOpa3re W CTeNeHb  IeHeTUYEeCKOU
midpdepenimau  nomyysauuid  LlenTpanbHoil A3uM 1O JAHHBIM  KJIACCUYECKHUX
MOMYJISIIIMOHHO-TEHETHYEeCKNX  00bekToB - mnoiumopdusmoB  MT/IHK, NRY,
ayTOCOMHBIX U X-XpP. MAPKEPOB,;

OLICHUTh BKJAJl 3alaJiHO-, © BOCTOYHO-EBPA3UICKUX JIMHUW TMOMYJISIUOHHOTO
HacleoBaHusl B reHodoua mnomynsiuid LlenTpanbHoil A3Mu Ha PErHMOHAIBHOM,
ATHUYECKOM, CYO-ITHHYECKOM YPOBHSIX M YPOBHE 3JIEMEHTAPHBIX MOITYJISLIHIA;

M3YYHUTh XapaKTEp B3aMMOOTHOILIEHUM MOIYJLNANA PETUOHA 110 TEHETUYECKOMY
pasznooOpazuio MT/IHK, ayrocomubix, X-xp. m NRY wmapkepoB c¢ yuerom
ATHOTPAa(UIECKUX, COIIMATBHBIX U JIMHTBUCTUYECKUX JAHHBIX;

MPOBECTH  OLEHKY CEeKC-CHeNU(UUYECKOM TeHETHYECKOW CTPYKTYphl U
COLIMATILHOM opranu3anuu 1o jgaHHeM nonuMopduzmoB MTIHK, NRY, X-xp. u
ayTOCOMHBIX MapKEpPOB B PETUOHE;

YCTaHOBUTH JPEBHUE IyTH MUTpaLUi U clieHapuu (GopMUpoBaHus HapoaoB LA
no nganHbM noauMopdusmoB MTIHK, NRY, ayrocomubpix um X-xp. mMapkepoB u
UMMYyHOTeHeTH4YecKuX BapranToB H. pylori u HBV;

IIyTeEM  CpPaBHUTEJIBHOIO  aHAJIM3a BCEX  U3YYEHHBIX  IOIYJLHAOHHO-
TEHETUYECKUX I1apaMeTpOB IIPOBECTU OLIEHKY O3THOTCHETUYECKOIO ITOJIOKECHHUS
M3ydeHHbIX nonyssiui LlenTpanbHoil A3un B cucteme reHogoH10B EBpasun u mupa
B LIEJTIOM.

O0bexkTOM Hcc/IeI0BaHus SBILUIMCH 1874 yemoBeka U3 26 TIOPKOSA3BIYHBIX U
MHJOUPAHCKUX TMOMYJSIMiA 6 KOpeHHbIX HapoAoB LleHTpanbHOW A3suu: y30€KH,
KapakaJIaky, TaJUKUKHU, Ka3aXH, TYPKMEHBI, KUPTU3bl.

Ipenmer ucciaenoBanusi — oOpasupl [JHK yenoseka, Bupyca renarura B u
Helicobacter pylori.

Mertoasb! ucciiefoBanuil. B nporecce uccienoBaHus UCIIOIb30BAHbI KIMHUKO-
MHCTPYMEHTAJIbHbIE, OaKTEPHOIOTHYECKUE, UMMYHO- U MOJIEKYJISIPHO-TEHETHUECKHE
METO/IbI U IIMPOKUM CIIEKTP CTATUCTUUYECKUX ITOAXO0B aHAINA3A.

Hayynasi HOBHM3HA [JUMCCEpPTALMOHHOIO MCCIEAOBAHMS 3aK/IIOYACTCA B
CJIEIYIOIIEM:

BIIEpPBBIE MTPOBEICHO UCCIIEIOBAHUE CTPYKTYPbI TeHO(oH1a 26 MOMYIALUOHHBIX
rpynn 6 HaponoB LleHTpampHON A3WU Kak IEJIOCTHOM MOMYJALMOHHOW CHCTEMBI C
MCIOJIb30BAHUEM IIMPOKOTO CIIEKTPA TEHETUYECKUX OOBEKTOB;

BIEPBBIE JIaHA OIIEHKAa HMH(MOPMATUBHOCTU KAXKAOIO THUMNA TE€HETHYECKUX
OOBEKTOB M Ha OCHOBaHMM JAaHHBIX OO0 M3MEHYMBOCTU JIMHUI HM3Y4YEHHBIX
IeHETUYECKUX OOBEKTOB B monmyisiusx LleHTpambHOW A3uM MOMy4YEeHbI JI€TabHbIE
XapaKTEPUCTUKHU CTPYKTYpPhI TeHO(DOH1a KOPEHHOT'O HACEIEHHUS IaHHOTO PETHOHA,;

BIIEPBBIE KOMILJIEKCHO OIIPENEICHO COOTHOILIEHWE 3amaJHO- W BOCTOYHO-
€Bpa3uiiCKuX JUHUN y HapoaoB lleHTpanbHOW A3uuM, MPOBENEHBI OLICHKU YPOBHS
TCHETUYECKOTO Pa3HOOOpa3Wsi W CTEMEeHW TeHEeTHYecKor auddepeHIaium
MOMYJISIUM PErMOHA B LIEJIOM;

BIEpBbIC TMpPOBEIEH (UIOTEHETHUECKH aHaIM3 MaXXOPHBIX Taruiorpym
M3yUYCHHBIX T€eHETUUYECKUX OOBEKTOB;
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BIIEPBBIE H3YYEHO IIOJIOKEHHE HapoJoB LleHTpanbHOM A3uM B cuUCTEME
reHO(OH/IOB MOMYJIALUNA COCETHUX PETMOHOB U EBpasuu B 11e51om;

BIIEpBbIE Yy 6 »5THOCOB lleHTpanbHONM A3MM HM3y4Y€Hbl 3BOJIOLHUOHHO-
aJlaniTallMOHHBIE  MEXaHU3MbI, HEOOXOJUMbIE B  MPOrHO3e  (PopMHUpOBaHUs
MYJIETUT€HHBIX [TaTOJIOTUH B PETHOHE.

IIpakTH4eckue pe3yabTaThl HCCICIOBAHUSA 3AKIOYAIOTCS B CICTYIOLIEM:

CO3aHHyl0 0a3y NaHHBIX MO TeHOhOHTy HaceneHus lleHTpampHONW Asuu U
VHUKQJILHBIC MAaTepPHalbl aHTPOIOTEHETHYECKUX OCOOEHHOCTEH, COOpaHHBIX B
npoiiecce padoThl, PEKOMEHIYETCS HUCIOJb30BaTh I MEIUKO-TEHETUYECKOTOo U
3KOJIOTO-TEHETUYECKOIO MOHUTOPHUHTA HAaceNeHUs L[eHTpalbHO-a3MaTCKOTO PETUOHA;

PEKOMEHIYETCSl KCIIOJIb30BAaTh  3BOJIIOIMOHHBIE MOJXOJIbI, OLICHUBAIOIINE
YACTOTHBIM CHEKTp MyTaluii ¥ YpPOBEHb MOMYJISIMOHHOTO pa3HOOOpaszus IS
U3YYEHHSI OCHOB PaCHpOCTPAHEHUSI TEHETUYECKU JIETEPMUHUPOBAHHBIX MATOJIOTHM C
IEJIBI0 TIPOTHO3a (DOPMUPOBAHUSI YYACTKOB T'€HOMA, MOTEHIIMAILHO CBSA3AHHBIX C
MYJIbTHU()AKTOPHBIMHU HACIIEICTBEHHO-00YCIIOBICHHBIMU NATOJIOTUSMU;

pe3yabTaThl UCCIIEAOBAHUS 11€7€CO00Pa3HO BKIIIOYUTH B YUEOHBIE MPOTPAMMBI
IpU MOATOTOBKE BpayeOHBIX KaJIpOB Ha JIO- U MOCTIUILUIOMHOM dTarax Ha kadeapax
MEIUIIMHCKOM TEHETUKH W TPU HU3YyUYEHUM pasJielia «TeHETUKW» Ha Kadempax
ononorun MeauiuHCKUX BY30B;

MOJTYYEHHBIE PE3YJIbTaThl PEKOMEHIYETCSl HCIOJIb30BATHh ISl JIaJbHEHIIErO
V3YYCHUsSI POJIM TOMYJISIIIUOHHO-TEHETUYECKUX (DaKTOPOB B PacCHpOCTPaHEHHOCTU
HACJIEACTBEHHON MATOJIOTMH U I IUITAHUPOBAHUS T€HETUKO-3MUAEMUOIOTHYECKOTO
o0cye10BaHusl KOPEHHOTO HaceneHus LlenTpanbHoit A3uu;

MTOCKOJIbKY TMOJYYEHHbIE Pe3yJIbTaThl U3yueHus: reHodonaa [lenrpansHoit A3zuu
UTPAlOT BAXKHYIO pOJIb B pEIIEHUH TpoOJieMbl HUCTOpUM  (POPMHUPOBAHUS
HapOJIOHACEJICHUS] PErMOHA, PEKOMEHAYETCsS HCIIONb30BaTh MX CIEHHUAIMCTAM 110
UCTOpUU U dTHOTpaduy,

HAYYHBIM  KOJUIEKTUBAM PEKOMEHJIyeTCS HCIONB30BaTh Pa3padOTaHHYIO
TEXHOJIOTMI0  aHaIKW3a  CJIOKHOM  NOMYJISUMOHHOM  CUCTEMBl U OLEHKHU
muddepeHani MOmyJsIiiuA Ha Pa3HbIX HEPAPXUUYECKUX YPOBHSAX C MOMOIIBIO
MIAHEJIEN Pa3IMYHBbIX N'E€HETUYECKUX MApKEPOB, B3AUMHO IIPOBEPSIONIUX TOJIy4aeMble

pE3YIbTaThI.
JI0CTOBEPHOCTH NMOJYYEHHBIX Pe3yJIbTATOB MOJTBEPKICHA IPUMEHEHHBIMU B
UCCIIEI0BAHUSIX COBPEMEHHBIMH, B3aUMO/IONOTHSFOIIMMU MOJIEKYJISIPHO-

TeHEeTUYECKUMH, OaKTEepUOJIOTMYECKUMH, BHPYCOJOTHYECKHMMH, HWMMYHOTEHe-
THYECKUMU ¥ OMOMH(POPMAITMOHHBIMU MeToAaMu. VICronbp30BaHNE Pa3HBIX METOJIOB
aHaJM3a JJIs OJIHUX M TeX K€ MapKEpOB IMO3BOJIMJIO MPOBECTH B3aWMOIIPOBEPKY U
MOWCK HambOoJiee YCTOWYMBBIX 3aKOHOMEPHOCTEH, HE 3aBHCAIIMX OT CIocoOa
aHanmm3a. J{ns HanbobIet 00BEeKTUBHOCTH aHaIM3a Oblla MPOBEICHA BU3YaIN3aIlUs
TEHEeTUYECKUX PACCTOSHUI C TOMOUIbIO JIByX pasHbIX METOAO0B: MHOTOMEPHOTrO
HIKAJTMPOBAHUS U KIACTEPHOTO aHANIN3A.

Teopernyeckasi 1 NPpaKTHYECKAs] 3HAYMMOCTD Pe3yJIbTATOB UCCIEIOBAHNS.
Pe3ynbTaThl MyJIbTUIOKYCHOTO T€HETHUYECKOTO HCCIEOBAHUS KOPEHHBIX 3THOCOB
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LenTpanbHoil A3uuM MOTYT OBbITh NPUMEHEHbl B pa3HbIX 00JAacTAX HAYyKU U €e
NPAaKTUYECKUX TPWIOKEHUSIX: B TEHETUKE, OHOMEIMIIMHE, MUKPOOHOJIOIHH,
BUPYCOJIOTHH, HCTOpUH, ATHOrpaduu. CoOpaHHBI MaTepuan U MOJy4YEHHbIC
pE3yIbTATHI MO3BOJIMIM CO3AAaTh YHUKAJIbHYIO 0a3y M aHAMTHYECKYIO MIIAaTPopMy
JUIA  JaJbHEUIIEro M3Y4YEeHUs pOJIM TMOIMYJISIUOHHO-TEHETUYECKUX (DaKTOPOB B
pacrpoOCTPAHEHHOCTH HACJIEICTBEHHON MAaTOJOTMH W MOTYT CIIY’KUTh OCHOBOH JUIs
IUIAHUPOBAaHUSI ~ T€HETHKO-3MHIEMHUOJIOTHYECKOT0  OOCIIEZIOBaHUSI ~ KOPEHHOIO
HacesieHus. Pe3ynbraThl paboThl y:ke BOCTPEOOBaHBI PSIOM HAYYHBIX M YUEOHBIX
KOJUJIEKTHBOB, B COTPYIHMYECTBE C KOTOpPbIMU mpoBogurca padora — PCHX um.
Axkan. B.Baxupoa M3 PVY3, PCHIIML] Aul’ M3 PY3, TMA, HamuonaabHBIM
LentpoMm rmo0anbHON MeAWLMHBI W 3ApaBooxpaHeHus (Anonus), HUM OOmei
natojoruu u matodusuonoruu PAMH, HUWUU atepocknepoza MHHOBaIMOHHOTO
rientpa CkosikoBo (Poccust), Yauepcuterom Hottunrema (BenmukoOpuTanms).

Coznmannpie  xomekumun JHK  nomymsimii  IenTpanbHOi A3um  MOryT
UCIOJIb30BaThCS B JAIBHEUILIEM JIJIS1 IPOBEACHUS MOMYJISILIMOHHBIX, BOIIOIMOHHBIX,
CyneOHO-MEMIIMHCKUX U MEIUKO-TEHETHMUYECKUX UCCIeoBaHui. Marepuabl
paboThl MOTYT OBITh HCIOJB30BaHBI B HAyYHO-00PA30BaTEIILHOM IPOLIECCE MPH
CO3/IaHUM KypCOB JIGKIIMM It  CTYJEHTOB OWOJIOTUYECKUX, MEIUIIMHCKUX,
HCTOPUYECKUX CITEIUAIBHOCTEMN.

Buenpenne pe3yabTaToB HccaenoBaHus. PazpaOoTaHHble 1O pe3ylbTaTam
uccienoBaHus Meroauueckue pexkomennauuu «IILP-guarnoctuka: BeIOOpP, B3SITHE,
TPAHCIIOPTUPOBKA W XpaHEHHWE OHOJOTMYECKOro wmarepuana» u  «MeTosl
JMATHOCTUKU  XEJIMKOOAKTepHOW  MH(EKIMM»  BHEAPEHBI B  MPAKTUYECKOE
xJipaBooxpaHeHue (3aximoueHrne MuHucTepcTBa — 3ApaBooxpaHeHus PecmyOmuku
V30ekuctan Ne 83/110 ot 18.06.2012 1. u Ne2 ot 12.03.2014 1.).

Anpo6auus pa6oTbl. Pe3ynbTarel quccepTalMOHHON pabOThl anmpoOUPOBAHBI
Ha 20 HayYHO-TIPAaKTUYECKHX KOH(EPEHIMSIX, B TOM YHCIE Ha 8§ MEXKIyHApOIHbBIX
KOH(pEepeHIMIX:  «AKTyaJdbHbIE  BOMPOCH  WH(MEKIMOHHOM  TATOJIOTUH U
BakrmHonpoduiaktiukmy (Mocksa, 2008); The XII Congress of the European Society
for Evolutionary Biology (Topuno, 2009); Société d’Anthropologie de Paris 1859-
2009 ([aprxk, 2009); 78" Annual Meeting of the American Association of Physical
Anthropologists (Hukaro, 2009); SMBE 2010-Annual Meeting of the Society for
Molecular Biology and Evolution (JIuox, 2010); The 14™ International Congress of
Immunology (KoGe, 2010); the EECA link project conference FP7 EU (Bbprocceib,
2011); International seminar «Central Asian Anthropogenesis» together with
Department «Man, Nature, Society» CNRS (ITaprx, 2012); Ha 12 pecryOaMKaHCKIX
KOH(EpEeHIUIX: «AKTyaJIbHbIE BOITPOCHI UMMYHOJIOTHH U ajuieprosiorun» (TaiikeHr,
2001, 2006, 2008, 2013); «KnuHuYeckas WMMYHOJIOTHsS, WMMYHOTCHCTHUKA:
MexknuciruimHapabeie  poosemel» (Tamkent, 2010); «AHTpomo- W STHOTEHE3
LenTpanbHOil A3MK C TEHETUYECKOM U JIMHIBUCTUYECKOM TOYKH 3peHus» (TalikeHT,
2013); waywHo-mpakTuueckas koHpepenuus mamata mpod. P.M.PyspibakueBa
(Tamxent, 2011 1.); “Uzbekistan-U.S. Life Sciences Collaboration: Defining the
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Opportunities” (Tamkent, 2012); Mex1a00paTOpPHbIE M MEKBY30BCKHE CEMHHAPHI
Hayunoro cosera npu Muctutyte mmmyHosorun AH PY3 (2008, 2011, 2012, 2013).

Ony0IMKOBAHHOCTH Pe3yabTaTOB. OCHOBHBIE PE3YJbTAaThl JAUCCEPTAIUU
omyOJIMKOBaHbI B 24 Hay4dHbIX paboTax, B TOM 4ucie B 14 MeXTyHapOJHBIX
PELIEH3UPYEMBIX JKypHaIax.

Crpykrypa U 00beM auccepranmu. Jluccepranys COCTOMT W3 BBEICHHS, 5
I7IaB, 3aKJIOYEHUs,, BBIBOJOB, CIIMCKA WCIIOIB30BAHHOW JIMTEPATyphbl, TEKCTa
u3noxxeHHoro Ha 209 crpanutiax, 23 Tabaui u 25 pUCyHKOB.

OCHOBHOE COAEPXAHUE JUCCEPTALINU

Bo BBegeHuM 00OCHOBaHAa aKTYaJIbHOCTh TEMBbI, C(HOPMYTUPOBAHBI IENb U
3aJa4n TUCCEPTALlMOHHON paboThl, €€ HayyHass HOBH3HA, HAy4yHasl U MpaKTUYECKas
3HaYMMOCTb PE3YJIbTATOB UCCIIEAOBAaHUS, (DOPMYIIMPYIOTCS MOJIOKEHNUS, BHIHOCUMBIE
Ha 3alMTy, Jaércd OOOCHOBAaHME NPAKTUYECKOIO BHEAPEHUS MOIYYEHHBIX
PE3YJIBTaTOB UCCIIENOBAHNS.

B nepBoii riase qucceprauyy — 0030p JUTEPATYPBI — PACKPBIBAIOTCS BOIIPOCHI
ABOJIFOIIMOHHOTO TOJIXO0Ja B MW3YYEHHH OCHOB pACIPOCTPAHEHHS TIE€HETHYECKU
JETEPMUHUPOBAHHBIX I1aTOJIOTHM, KOTOPBIM NPENOCTaBISIET MOIIHBIE UHCTPYMEHTBI
U1l TPOrHO3a (OPMUPOBAHMS YYACTKOB TI'€HOMA, MOTEHLHUAIBHO CBSI3aHHBIX C
MYJIbTU(HAKTOPHBIMU HAaCJIEICTBEHHO-00YCIIOBIEHHBIMU 3a00JIEBaHUSIMU.

Bo BTOpOI Ii1aBe 1UccepTalMy OMKMCAaHbl MATEPUAIIBI U METObI UCCIIE0BAHUSL.
JInist perieHus MOCTaBJICHHBIX 3a/1a4 UCCIIEIOBaHUs, paboTa BBIMOJHSIIACH COTIACHO
CJICAYIOILUM OCHOBHBIM ITPUHIIMAIIAM AHAIN3A:

1. Beibop uepapXudeckoro ypoBHSA aHaIM3HpyeMbIx mnomyisiuuil. [IpoBenen
aHAJIN3 Ha TPEX YPOBHSX IMOIMYJSIIMOHHOM CUCTEMBIL: PEeCUOHANbHBIU, IMHUYECKUL U
cyoomuuyecku. OaHaKo JUisi HAWOOJBIIEH MOJHOTHI KAPTUHBI HA ATHUYECKOM
YPOBHE NPOBEACHO JIBA BapUaHTA CPABHUTEILHOIO aHalIM3a 3THOCOB LleHTpanbpHOM
A3UU: «9MHOCHI cpedu IMHOCO8Y N «IMHOCHL Cpedu pe2uoHosy EBpazun.

A) «OmHocwl cpedu 2mHoCO6»: CpaBHEHHE IPOBEIACHO C HApoJaMU U3 TeX
PETHOHOB, KOTOpbIE OKA3aJIMCh I'€HETHYeCKH Oym3ku K reHodoHay LleHTpanbHoii
Asun. B) «DOmmuocwl cpedu pecuonosy: cpaBHeHue 3THOCOB LleHTpanbHOU Asuun
IPOBEJCHO C T€HETUYECKU OJNM3KMMHU PErMOHAaMH. DTO MO3BOJIMIIO MPOBECTH aHAIIU3
ATHUYECKOM M3MEHUYMBOCTH LleHTpambHOl A3MM B  KOHTEKCTE  pa3IU4Hid
PErMOHATILHBIX TEHO(MOHTIOB.

2. Meronpl W TEHETUYECKUE OOBEKThl, MCIIOIb30BAaHHBIE ISl  aHaAJIU3a
renodoH 0B (Tabm.1): a) mapreHoreneTuueckue rpymmbl MapkepoB — MTJIHK HVS-I-
peruoH Uil M3y4eHMsl KeHCKoW muHuu HacienoBanuss W NRY ans uzyuenus
MYXXCKOM JIMHMM HacliefIoBaHUs; O) M3y4YeHHE ayTOCOMHBIX U X-Xp. MapKepoB,
JAIoIIMX O0O0Ilee MPeACTaBICHHE O COBOKYMHOCTH POIOCIOBHOM MOIYJISLUH,
OCHOBaHHOM Ha CYMMAapHOM BKJIaJI€ MHOTOYMCIIEHHBIX MPEAKOB O0OEro Ioiia; B)
KOMIUIEKCHBIA MYJIbTUJIOKYCHBIA MOMYJISILIMOHHO-TEHETUUECKUI aHaJIM3 HaceJIeHUs
pervoHa JJisi U3y4eHHss MHOTOIUIAaHOBOM CTPyKTypbl LIA-momymsiiumii B nanamadTe
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EBpazuu B 1enoM; T) HM3ydeHHE TEHOB <JIOMaIIHero xo3siictBa» H.pylori u
UMMYHOTE€HETUYECKMX BapUaHTOB Mo S-reHy HBV 1s meranbHOro umccienoBaHUs
UCTOPUMA MUTPALMK TOMYJSIIMA B PETMOHAX, B KAuyeCTBE JOIMOJHUTEIHLHOTO
MHCTPYMEHTA K TPAJUIIMOHHBIM TOJXO/JaM 3THOreHethyeckoro ananmuza no JJHK
YeJloBeKa, BBHJIY BBICOKOM UYBCTBUTEJIBHOCTH U 0oJice JMHAMHYHOTO XapakTepa
SBOJTFOIIMOHUPOBAHMSI BUPYCOB M OaKTepuii B cpaBHeHHH ¢ HOMO sapiens.

Taboauua 1
AHaJM3MpyeMble MapKepbl M MOMYyJIA MU
MAPKEPBI PEI'MOHbI 1 HAPO/IbI
Y-xpomocoma (105 nonynayuir)
NRY | 11 10okycos, 89
MTJAHK (105 nonynayuir) 26 momynsmmit LlenTpanbhoit Asun (y30eKu, TamKHKH,
HVS-I | 121 oM. caiiToB TypKMEHBI, KapakaJllaky, Ka3axw, KUPTU3bl) B CPABHEHUH
Aymocomnvie mapkepot (105 nonynauuir) ¢ momymssiMa Adpuku, bimkaero Boctoka, EBporbr,
27 10KycoB, 437 Bounro-Ypansckoro peruona, Kapkasza, A3uu.
X-xpomocoma (105 nonynsauyuii)
9 nokycos, 113
Helicobacter pylori

atpA, efp, [lTamMmBbI OT y30€KOB, TAIHKUKOB, KHPTU30B C TEPPUTOPUHI
“Housekeeping” mutY, ppa, 72 V36ekucrana 1 Kupruscrana B CpaBHEHHU C H30JATaMH

IEHbI trpC, urel m3omsra | 3amamHoit EBporsl, Cubupu, bmxaero Bocroka.

yphC
Bupyc zenamuma B M3omsatel  oT  y30€KOB, TAIKUKOB C TEPPUTOPHU
VY36ekucrana u TamkukucTaHa B CpaBHEHHH C BHPYCOM
118 Esporsl, FOxHo#M, Lentpanshoit 1 CeBepHolt AMepHKH,
I'enorunsr A-G S-ren Adpuxu, JlamsHero Bocroka, LlentpansHoii, BocTouHoi,
MSOTIATOB | 10yxmo0it n FOro-3amamHoii Azuu, oCTpOBOB ATIAHTHKHY,
ABCTpasnuy.

3. OpraHuzanisi CpaBHHMBAaEMbIX ATHOCOB M PETHOHOB IO  HCTOPUKO-
reorpadryeckoMy NpuHLHMIY. B Tex ciydasix, Korja B IMTEPaTypHBIX JaHHBIX HE BCE
pPETHOHBl ObUIM MPEACTaBIEHbl MO IOJHOM NaHEId MAapKepoB, MPOBOANUIOCH
00bEMHEHNE PETHOHOB B MAKPOPETHOHBI.

4. Anamu3 TeHooHIA pa3sHBIMA METOAaMH MHOTOMEPHON CTaTHCTHKH.
Hcnonb30BaHne pa3HBIX METOAOB aHajm3a (Ha OCHOBE TEHETHYECKUX PACCTOSIHUH -
KJIACTEpHBIA aHAIN3, MHOTOMEPHOE IIKAIMPOBAHME; Ha OCHOBE KOPPEIAIMOHHBIX
MaTpull - (PaKTOPHBIA aHATU3) JUIA OJTHUX U TEX K€ MAPKEPOB MO3BOJIMIIO MPOBECTH
B3aUMOIPOBEPKY U MOKMCK HanOOJIee YCTONYMBBIX 3aKOHOMEPHOCTEH, HE 3aBUCSIIINX
oT cnoco0a aHanu3a. [[ng HambOonbliel 0ObEKTUBHOCTH aHaiu3a Obula MPOBEACHA
BU3yaM3allisl TEHETHYECKUX PACCTOSHHUIA C TOMOIIBIO JBYX pa3HBIX METOJIOB:
MHOTOMEPHOT'O IIKATUPOBAHUS U KJIACTEPHOTO aHAJIM3a.

OcHoguble cmamucmuyeckue nooxoosl: TIPOBEAEH (PUIOreHEeTUYECKUN aHaIn3
nyteM Neighbor-joining BeicTpanBaHus; chaenaaHa MomapHas OIEHKA TeHETHUYECKUX
paccTOsSHUM C HMCMONIb30BaHMEM Merona Kumypsl; 11 aHamm3a MyJbTHIOKYCHBIX
JAHHBIX HUCMOJIb30BaHbl METO/bl KJIACTEpPHOIO aHalu3a W MHOTOMEPHOTO
HIKaJIMPOBAHUS; ISt aHaM3a IpeArNoiaraeMbIX PEKOMOMHAHTHBIX
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NOCJIeIOBATENbHOCTEM  MCIIOJIb30BaHA  Mpoleaypa OYTCKaHMHra, pPacCUMTaHO
ByrcTpen-3HaueHue; OlLIEHEHBbI BEpPOSITHbIE TOYKM pa3pbhliBa C HCHOJIB30BAHUEM
MAKCHMU3AIUH  ’-KBAApaT, IMPOBEACH (MAKTOPHBIA aHATM3 IyTeM OLCHKH
KOPPEJSIIMOHHBIX MATPHI[; TPOBEJCHA OIEHKA BEPOATHOCTU CYIIIECTBOBAHUS
OOIIHOCTH  SBOJIIOIIMOHHOTO  HACJEIOBAaHWS HU30JATOB U JAp. Pe3ynbraThl
MIPU3HABAJIUCh  HAJEKHBIMH, €CIM OHM [OATBEPKIAATUCh BCEMH  BHUIAMHU
CTAaTUCTHYECKOr0 aHanu3a. KapTbl T'€HETMYECKUX pPACCTOSHUN PACCUMTHIBAIUCH
coriacHo Nei (1975) u Cavalli-Sforza, Bodmer (1971). Kaprorpado-craTuctudeckuii
aHaJ M3 TPOBEJCH C TMOMOIIbIO OPUTHHAJIBHOTO TMOAXO0Ja, pPa3pabdOTaHHOTO T0J]
pykoBozactBoM Tnipod. E.Heyer (1997) m ¢ wucnonp3oBaHHWEM CHUMYJISITUOHHON
mporpammbl pacueta Bo3pacta mytaruit (F.Austerlitz, 2003). B ananmu3se npruMeHeHbI
crenyromue makersl mporpamm: Microsoft Excel 2007, Microsoft Access 2007,
FSTAT, GENETIX, Genepop v.4.0, JMP5.1, CLUMPP,Megav4, Structure 2.2,
Arlequin 3.1, Phylip, GeneRunner v.3, SPSS 14.0, Leadmix 41, Batwing u apyrue.

B Tperpeit riiaBe guccepTalMy  NPEACTABICHBl  PE3YJbTAThl 10
MYJIBTUJIOKYCHOMY ~STHOTCHETHUYECKOMY pa3HooOpasuro m3onstoB  H.pylori B
Lentpansaoit A3un. Hamu OblM poaHaaIM3upoBaHbl Pe3yIbTaThl MyJIbTUIOKYCHOTO
CEKBEHHpOBaHMA 72 wu3oisATOB C Teppuropuil Kupruscrtana u VY30ekucraHa B
cpaBHeHMH ¢ 147 wm3omATaMM OT MHIOMPAHCKUX momyisiuii Mpana, ¢ yderom
JAHHBIX O TeorpaMuecKOM/3THUYECKOM IPOUCXOKACHUU M JIMHIBUCTUYECKOU
MIPUHAJUICKHOCTH. BT poBeAeH (pUIIOreHeTUYEeCKUi aHau3 B OOJbLIe BbIOOpKE
u3 330 mrammoB H.pylori Eporer u FOx. Adpuku, 147 upaHckux mramMMoB U 72
m3oToB  L{A. Pe3ynbrarel NpPOBENEHHOTO MCCIEAOBAHMS IIOKA3ald, YTO BCE
mrammbl - H.pylori, BeimeneHabie B 1IA, mnpuHamIeKaT OMHON EBPOICHCKOM
(hpEurope) normynsiimu, ¥ pacrioyioskeHbl B OTHOW IpyIine ¢ u3oisaramu u3 VMcnanuy,
BemukoOpuranuu, Gunnsaanu, Typuuu u Utamuu. Takum oOpa3omM, HaM HE yAaloch
UJIEHTU(UIUPOBATh YUCTYIO, OTACIbHYIO MOMYJIALMOHHYIO CTPYKTYpY HPaHCKUX
U30JITOB HAa YPOBHE OTHENIBHBIX IITaMMOB. Bce LIA-HM301TBl PacIONIOXKNINCH
MEXIy pa3HbIMHU momyJisiusMu B rpynme hpEurope. bosee toro, pacmnpenerneHue B
reHome 1mtamMmoB H.pylori, Beinenennbix B I[A mpapomuTenbCKuX —TpymIax
HYKJICOTUIOB, JEMOHCTPUPYET MX NPUHAIJIEKHOCTh K EBPOINECHCKONW IMOMYJISLHH.
Panee ObUTO MOKa3aHO CYIIECTBOBAHMUE HECKOJIBKUX MPAPOIUTEIBCKUX MOMYJISLUAN
H.pylori: npenxoseie Africal, Africa2, EastAsia, Europel u Europe2. ITo-Buaumomy,
mrammbl  H.pylori, BeimeneHHble B coBpeMeHHOM — EBpome, — sBsroTCs
pexoMOuHaHTaMu Mexay Oakrepusimu nonyisiuii AE1 u AE2. Ilpennonaraercs,
YTO MHKpPOOPraHU3Mbl 3TUX MOMYJAUMHA mnonaimd B EBporly U3  pa3iuyHbIX
ucrounnkoB: H.pylori nonymsimu AE1 — mpeumymiectBenHo u3 1A, AE2 - u3
bmk. Boctoka n CeB. Adpuku. Ilostomy, Ha criemyromeM dTarme pabOTHI ISt
BBISIBJICHUSI OCHOBHBIX  myTedl  pacnpoctpanenust H.pylori, wHamu  Obun
NpoaHaIM3UpoBanbl mramMbl H.pylori, BeifeneHHbIE OT pPA3IUYHBIX ATHHYSCKUX
TPYII C UCIOJB30BAHUEM MEPAPXUUECKOT0 aHalIM3a BapHaHTOB. Bce M3051ThI ObLIH
pa3zaeneHsl Ha 3 KOBapHUalMOHHBIX KOMIIOHEHTA: BHyTpu-nomysinuu (BII), mexmy
nomyssiui/BayTpu  Tpynmel (MII/BIY), n mexmy rpymmamu (MI). Tlokaszarenu
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m3mMeHunBocTH B kommnoneHntax BII, MII/BI' u MI' 6summ 94,30%; 1,67% u 4,04%
COOTBETCTBEHHO.

Takum 00pa3zoMm, ycTaHOBIIEHA 3HAYUTENIbHAS HM3MEHUMBOCTb H30JIATOB Ha
yYpPOBHE MOMYJISIUK. J{JIs1 MCclieioBaHus CIIeI0B TeHETUUECKON AuddepeHuanmuy He
BUJHOM Ha WHIMBUAYAJIbHOM YpOBHE, Mbl MpocuuTanu FsrMexay mnapamu
MapKUPOBaHHBIX MOMYJISIMNA - LA rpymnmbl pactpeneneHsl B ITH KjlacTepax, B 3 U3
HuUX conepxkarcs Takke He LA-nomymsiuuu. HWpaHo-apaOckas —MOMysisiys
CTPYIIIUPOBaHA B KJacTepe MEXAY MAJIECTUHCKUMHU U U3PAWIBCKUMH IITaMMaMH.
Kypnst n3 Cananax Ha ceBepe MpaHa Takke CrpynnupOBaHbl PSIOM C 3TOM TPYIIION.
Bropas kypackasa nomyssinus u3 Kepmanimaxa u opsl 3 Xyppamaoaaa (3arl. LeHT.
Hpan) 006pa3yroT 10BOJIBHO OTYETIIMBYIO TPYIITy cO mTaMMamu u3 Typuuu. Tpetuii
KIactep cpopMUpoBaH U3 Y30€KCKOM M TaHKMKCKOW TMOMYJSIIIUA BMECTE C
UPAHCKUMHU TOMYJISIUSIMHA € ceBepo-BocTOUHOM rpanuibl (Capu u Mamxan). T.e.,
MOKa3aHO OJM3KOEe POACTBO TAKUKCKUX, Y30EKCKUX M UPAHCKHUX M30JISITOB C CeBepa
Wpana. Kupruzckue mramMmmbl okazanuch Ommpke kK nomyssiiusam Cubupu (Poccus),
YTO COIJIACYETCsl C TEHETUYECKUMU, APXEOJIOTMIECKUMH U UCTOPUYECKUMHU JaHHBIMH,
rae Anrail — BaKHBIM STHHYECKMIM HMCTOK COBPEMEHHBIX KHPIU30B. ['€HeTM4ecKyro
OJM30CTh IITAMMOB U3 Y30€KUCTaHa ¢ HEKOTOPHIMU MPAHCKUMH H30JIITAMUA MOXHO
OOBSICHUTh OOIIHOCTHIO O3THUYECKUX KOPHEM Yy30€KOB, TaJKUKOB U CEBEpO-
BOCTOYHBIX UPAHIIEB.

H.pylori ¢ teppuropun LA momoOeH apyruM W30JSITaM W3 TOMYJISIHNA 3atl.
EBporiel u ¢opmupyer panee omumcanHyro hpEurope momyssimuro. [lomyssust
hpEurope Obu1a chopMupoBaHa BKIIAJIOM ABYX PA3THYHBIX MPEIKOBBIX MOIMYIISIIHIA,
AEI n AE2, nponopuyoHanbHbIE COOTHOIIEHUS KOTOPBIX BAPBUPYIOT B 3aBUCUMOCTH
OT Mecra HaxoxJeHusa. LIA-u30ms8Tbl — HE HWCKIIOUEHHE, M Takke Obun
chopMUPOBaHBI C AHATOTUYHBIM BKJIAJIOM THX JIBYX PEIKOBBIX HCTOUHUKOB.

B yerBepToil ry1aBe AUCCEPTALMM NPEICTABIICH AHAUTUTUYECKUN MaTepuall 1o
reHoreorpaduueckomy paznooOpazuto HBV. OnHoii u3 ocobeHHOCTEeH y30eKCKOM
nomyssiu HBV siBusock Beicokoe pazHooOpasue reHoTuroB - 4 renotumna (A, C, D,
G) w3 7 wuccheNOBaHHBIX, TJ€ JAOMUHHPYIOIIMMHU OBUTM TEHOTHNBI D u A,
cootBercTBeHHO 78% wu 19%. Amamu3 pacnpenenenus rteHoturnoB HBV B
3aBUCUMOCTM OT 3THHYECKOM MPUHAIEKHOCTH OONbHBIX (y30€KH, TaKUKH,
KOpEHIIbl ¥ JpyTue) MoKaszall, YTO TeHOTUI A ObLI BBISBIICH CPEAM JIUI] Y30EKCKON U
TAPKUKCKOM HAIMOHAIBHOCTH, TEHOTHN D ABIsICA YHUBEpCAIbHBIM JUISI BCEX
ATHUYECKUX Tpymi, reHotun C OblUT TOMHHUpPYIOLIUM cpenu kopeunes (60,0%), a
TaK)Ke OOHapyKeH cpeau JuIl y30ekckoi HarmoHambHoCTH (40,0%).

Kak wu3BecTHO, XapakTep paclpeleieHusi TeHOTHIIOB BapbUpyeTcs B
3aBUCHMOCTH OT TeorpaMuecKux PErHOHOB MHpa, YTO, BEPOSTHO, OTPAKACT UX
pa3nyHOE MPOUCXOXKICHUE, a TaKXKe IIyTH PpPACIpOCTPAaHEHHs B CBSI3U C
yenoBeueckoir murpamued. P.Simmonds (2000, 2005) nokazan (uimoreHeTH4ecKyro
poaCTBeHHOCTh BapuaHTOoB HBV denoBeka, mmmmanse, ruO0OHAa W OpaHTyTaHTa.
Bupyc, BBISBJICHHBIM y IIMMIIAH3€, SBISETCS HaWOOJee POJCTBEHHBIM K
yenoBeueckum BaprantamM HBV B cpaBHeHuu ¢ BapuaHtamMu y Jpyrux nNpyumMaroB, a
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UMEHHO ¢ reHotunoM E - «adpuxaHckum» BapuaHTOM, KOTOPBIA IO ce€il JeHb
nomuHHpyeT B Adpuke. Kak nokazan ¢uiorenernyeckuii anamu3 mectHbix HBV-D-
TCHOTUIIOB C BapuUaHTaMHM JPYIMX peruoHoB Mupa, Hamm HBV-D1 BapuaHThI
pacrosaraiorcs B OIHOM KJiactepe ¢ «apuKaHCKUMU, €BPOIEUCKUMU, a3UaTCKUMID)
HBV, T.e. nokazano 6mu3koe poactBo [{A-n30519TOB ¢ BapuanTamu Bupyca Adpuku,
fora/Boctoka EBpaszun u EBporibl.

[IpumMedaTenbHO, YTO COTTIACHO pe3yJIbTaTaM psiia HE3aBUCHUMBIX MCCIIEIOBAHUI
- HaVMEHBIIIME T€HOMHBIC Pa3uuusi ObUTH BBISBICHBI Y IIMMIIAH3€ M YEIOBEKa, a
npapomuHoiin HOMO sapiens smusercs AQpPUKAHCKANH KOHTHHEHT, W COTJIACHO
MIPOBEICHHOMY aHAJN3y MPOCIIEKHUBACTCA POJICTBEHHOCTh, KaK XO035MHA, TaK U €ro
BUpyca Ha ypoBHsX mmMmmnanze — Adpuka, Adpuka - ror/Boctok EBpazum - 1A -
EBpoma. Kak B mporiecce nepexoaa Homo sapiens k ocesioi Ku3Hu (GOpMUPOBATHCH
pachl U 3THUYECKUE TPYIIIbI, TaK MapauieIbHO, BEPOSITHO, ITPOUCXOIMUIIA IBOIIOLIUS
HBV - Bo3HHMKalolMe MYyTallMu/PeKOMOMHALIMKM OOYCIaBIMBAIA  TOSIBJICHUE
T€HOTUIIOB.

BosmoxHo Adpuka sBISETCS «KOJNBIOENbIO» HE TOJBKO COBPEMEHHOTO
4eJoBeKa, HO M BUpyca remaruta B, a 3HauuT uMeeTcs OOIIHOCTh JPEBHUX
ABOJIOLMOHHBIX TpoleccoB. (OCHOBBIBAACh HAa JaHHBIX O BBICOKOM YpPOBHE
uHpuumpoBanHoct HBV B Y30ekucrane, T€HOTHIIMYECKOTO pazHOOOpa3us
«UEHTPaIbHO-a3MATCKOr0» BUpYCa U CpaBHUTENbHOrO aHaim3a HBV ¢ uzonsramu B
APYTHX PEeTHOHaX MHpPa, MOXKHO TPEATNONIOXKHUTh, 4To LA wurpama ompeneneHHYIO
poJIb HE TOJILKO B paccenennu HOMO sapiens, Ho u B pacmnpoctpanernn HBV 1o
TeppuTopuun EBpaszun.

B nATOM rilaBe  guccepTallMM  ONMMCAaHbl  PE3yJbTaThl  U3YYEHUS
sTHOreHeTuueckoro Janamadra LlentpansHoii A3uu.

Om pooa 0o naemenu. Ananus 11 STR nokycoB NRY Ha ypoBHE ogHOro u
TOTO € pojJa B TMOMyJALUMSAX Ka3axoB, TYPKMEHOB, Kapakallak I0oKa3all
MaKCUMaJIbHBIA MPOIIEHT reneTndeckoro pojctra: 0,54 (p<0,001); 0,34 (p<0,01) u
0,77 (p<0,001), cootBeTcTBeHHO. OJHAKO, TeHETHYECKas OJM30CTh Ha YPOBHE KJIaHA
ObLTa 3HAYMTEbHA HUKE JUIs Ka3ax0oB, TYPKMEHOB, kKapakaimnak KyHrpasa, y30ekoB u
kapakanmnak Typrtkysst: 0,30 (p<0,01); 0,21 (p<0,001) u 0,40 (p<0,001); 0,07 (p<0,05)
u 0,09 (p<0,05), COOTBETCTBEHHO. A yX€ Ha YPOBHE IUJIEMEHH T€HETHYECKOIO
poactBo ycranoBiieHo He Obwio: -0,02 (p<0,05); -0,04 (p<0,001); -0,07 (p<0,01); -
0,0011 (p<0,1) u -0,10 (»p<0,01), COOTBETCTBEHHO.

Takum 00pazom, MOKa3aHO, YTO MPHUHITOE ITHOCAMH KPOBHOE POJCTBO KaK
OCHOBa CTPYKTYpPBI 3THOCA, UMEET MO COO0N OMOIOTHYEeCKOe OCHOBAHHE TOJBKO Ha
ypoBHE poja Wi kKiaHa. DaKTHUYECKH C TOYKHU 3PEHHUS TEHETUYECKOTO POJICTBA,
TUIEMS - 3TO KOHIJIOMEPAT KJIaHOB C PA3IMYHBIMU T'€HETHYEeCKUMH nucTokaMu. Ckopee
BCETO, TAaKOW «KPOBHBIH NPEAOK-OCHOBATEIb» ObUT HEOOXOAMM C  LENbIO
COLIMAJIBHOTO OOBEAMHEHHs KIAHOB «II0J OJHM 3HaMeHa». Kpome Toro, Hamm
JIAaHHBIE TIOKA3aJi, YTO Ha YpPOBHE poJa W KIaHa OpraHu3arys MOMyJIsSuil —
sHJOoramMHas. JlaHHBIE TeHeTW4YecKoro paszHoooOpasusst NRY wmexnay mnomynsuusiMu
BHYTPHU Ka)KIOT'0 3THOCA MO3BOJISIIOT paccuuTarh 3()(HEeKTUBHBIN pasMep MOIYJISAIHH,
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Temn 3()PEKTUBHOrO pPOCTa MOMYJSILMU U PACCUUTATh MPUMEPHBIA MUHUMAIIbHBIN
Bo3pacT rpynnbl. CpeaHuii KO3QQPUIMEHT MepBON JAUBEPTEHIUN MPAKTHYECKH BO
BCeX momyssiuusix coctaBisil >1000 jeT OT HACTOAIErO0 MOMEHTA, 3a UCKIIFOUEHUEM
KapakaJlmakoB, JUIsl KOTOPHIX 3TOT Kod(duimmeHt coctaBui 880 yieT. DTU JaHHbBIE
JEMOHCTPUPYIOT HE BO3pACT MOIYJSILHMH, & MUHAMAIBLHOE BPEMSI MPOUCXOMKICHUS
sTHOca. Hamm pe3ynbTarel MAYT B NPOTHBOBEC BCEM H3BECTHBIM HCTOPHUYECKHAM
3aIACAM O JTaTUPOBKE NPOUCXOxAcHUs BeexX LIA-momymsinnii. MOXHO yTBEPKIATh,
YTO TOCYAApCTBEHHAS OpraHMU3aIns y30€KOB, KHPTrU30B M Ka3axoB Hadaiack B 14 - 17
BB., HO MX T€HETHYEeCKOe (POPMUPOBAHHE KaK 3THOCOB Hadanoch Oonee 1000 et
Hazajl.

CpasnumenvHulil AHAIU3 2eHEMUYECKOU U COUYUATIbHOI CIPYKMYPbl HAPOOO0E
Ilenmpansnon Azuu. bou npoanamusupoBanbl nomumopdusMel HVS-1 mtIHK,
HaclielyeMOM 10 MaTepUHCKON JuHMU Yy 12 ckoToBomyeckux U 9 depmepckux
nonyssinui LA ¢ mapasuienbHbIM aHAJTM30M T'€HETHMYECKOTO pa3HOO0Opas3usl 1ECTH
STR NRY, y 11 ckoroBogueckux u 7 depmepckux mnomyisiiuil. O0e CHUCTEMBI
aHAJIM3UPOBAINCH JJISi CPAaBHUTEIBHOM OLEHKH TE€HETUYECKOro pa3zHooOpazus Hu
AeMorpauyeckoro pocra CKOTOBOJUYECKUX U arpapHbiXx nomyssiiuid. [Ipu anammze
mt/IHK, nokaszarenu rereposurorHoctd (H) u cpenHee uncino nmonapHOro pasinuus
(p), KOTOpBIE SIBISIFOTCS OIICHKAMH TIOMYJISIIIUOHHOTO Pa3HOO00pa3usi, OBLTH BRICOKUMU
B ckotoBomyeckux mnomymsiusax (H=0,99; p=5,29) u B depMepcKkux NOMyISIUIX
(H=0,99; p=5,32), c HE3HAYUTEIBHBIMU OTJIUYMSAMH B 00CHX MOMYJIAIUIX Uit H U p
(»>0,1 nms  obOomx TmoOKazatenel). b1 yCTAHOBICH HHBKHHA  YPOBEHB
muddepeHImanui Cpead CKOTOBOTIeCKUX U depMepcknx momymsmuid, (Fst=0,01;
p>0,1). bonee Toro, 06e TPYMIBI MOMYJSAIMK TTOKA3aIH 3HAYUTEIILHBIC HETATUBHBIC
nokazareiu Tecta Ha HeHTpainbHOCTh (D) Tajima: 21,90 u 21,76 B CKOTOBOTYECKHX U
dbepMepcKuX MOMyJNALUAX, COOTBETCTBEHHO (P>0,1), 4TO SIBIISETCS TPU3HAKOM
neMorpagpuIeckoro pocra.

B npotuBoBec gannbim no Mt/IHK, 3nauenne H, momyuenHnoe mo NRY Obuio
3HAUUTEJILHO HIKE B CKOTOBOJYECKHX IpyImax, 4yem B arpapHbix — 0,86 u 0,99,
cootBeTcTBeHHO (P<0,01). AHasIOTUYHbIE TaHHBIC TTOMYYEHBI TIPU MTOTTAPHOM aHAIIN3E
(p), 3HaYEHKE KOTOPOrO OBLIO HMXKE Y CKOTOBOIYECKUX MOMYJISIIMA B CPABHEHHHU C
arpapabiMu — 2,86 u 3,59, cootBerctBeHHo (P<0,01). Kpome TOro, HOMmasmHbIe
MOMYJISIUMU ~ JAEMOHCTPUPYIOT  Oojieeé  BBICOKMHA  YpOBEHb  MOMYJISIIMOHHOW
mubdepentmanyu (Rst) mo cpaBHeHuto ¢ pepmepckumu nomyJsiusmu — 0,19 u 0,006,
cootBercTBeHHO (P<0,01). OHaKo moka3aTeny BbICOKOTO YpOBHS AuQQepeHpanum
CKOTOBOIYECKMX  TOMYJSIUMHA  HE  SBIAIOTCA  PE3yJbTATOM  3HAUYUTENBHBIX
redHoreorpaduueckux aucraniui. Ilokazatens nemorpaduueckoro pocra (I) ObuLT
HUKE Y CKOTOBOAUYECKUX TMOMYJISIIUNA B CpaBHEHUH C arpapHbIMH, HO pa3HMIIA ObLIa
uesHaunrenpHoi — 1,004 u 1,008, coorsercTBerHO (p=0,056).

B wnenom, pesymbratel mo MTIHK moxazamu, yto o0e rpynmbl HOMyJsLUN
JEMOHCTPUPYIOT BBICOKHH YPOBEHb BHYTPUIOMYJISILIMOHHOTO pa3HOOOpa3us u
HU3KUI YpOBEHb MEXIOMYJSILIMOHHBIX —pa3nuui, o00€ TpyMIbl MOMyJSIHA
XapaKTEpU3YIOTCS OBICTPBIM JieMorpadudeckuM poctoM. M HampoTHB, NaHHBIC TO
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NRY BbISIBWIIM CYHIECTBEHHYIO PAa3HUILy MEXKIY JBYMS TPYIIIAMHU TOMYJISLIAM:
HOMA/IHBIE TONMYJISIUMK JAEMOHCTPUPOBAIA 3HAYUTEIIbHO CHHYKEHHBIM YPOBEHB
BHYTPUIIONYJSIMUOHHBIX ~ Pa3MU4Md W BBIPAXKEHO  BBICOKMI  YpOBEHb
MEXTMOIMYJALMOHHBIX ~ pa3iMuvii, W  TEHACHUUI0O K  CHIKECHHUIO  YPOBHSA
neMorpadu4ecKkoro pocra 1o CpaBHeHUIO ¢ epMEePCKUMHU MOMYJIALUSIMU.
MDS-ananmu3  CKOTOBOJYECKHX  TOMYJISIIANA  BBISABAJI  CYIIECTBOBAaHHE
WHJUBUIYATbHBIX KJIACTEPOB Y KapaKallaKoB, MPUHAJJICKANIMX K OJHOMY KJaHy U
uMeronmx oAuHakoBbli Y-STR rammorun. Mbl Ha3BaM 3TH KIJIACTEphl, KOTOPHIE
TEeHETUYECKU UICHTUYHBI U MPUHAJICKAT K OJHON HUCXOMSIIEH rpynne (poay Win
KJIaHy), «UACHTU(UKAIMOHHBIME siApaMu». PaccMOTpeHHbIE MICHTH(PUKAIIMOHHBIC
aapa ObUIH xapakTepHbl 17151 NRY ¥ B OCHOBHOM OrpaHHMYMBAIACH CKOTOBOTYECKUMHU
nomyssiusiMi. MaKTHUYECKU, TOJIBKO HEKOTOpbhIE M3 HUX ObUIM PAacCMOTPEHBI IS
NRY B arpapubeix nonymsmsax U aia MTJHK B arpapHbIX M CKOTOBOIYECKHMX
nomyJsiusix. boiee Toro, cpeaHee 4YUCIO WHIWMBUIOB, SIBISIOLIMXCS HOCUTEISIMU
ontHOTO 1 TOrO ke raroruna (C) 6bu10 Beiie 1o NRY y HOMaioB, 4eM y arpapueB —
2,71 u 1,15, coorBerctBeHHO (P<0,01). OHO OBUIO TaKXKe BBIINIC, YEM CPEIHSS
BenmunHa (C) st nanHbix mo MtIHK B o6enx rpynmax nomymsuui — 1,19 u 1,21,
COOTBETCTBEHHO. JlJIi KOPPEKTHOCTHU TOKa3aresel B aHalu3e UACHTU(UKAIIMOHHBIX
anep NRY, Hamu Obula THIATEIBHO MOATOTOBIIEHA BEIOOPKA Y HOMAJIHBIX 3THOTPYIIT
- 00pa3Ibl MY»4HH, HE COCTOSIIIIUX B OJM3KOM POJICTBE, T.€. BCE MHAUBHU/IbI ObLTN HE
CBS3aHBl POJICTBOM HE MEHee uYeM B JBYX IMOKoyieHusx. Ilostomy »s1u
UICHTU(PUKAIIMOHHBIC IPa, BEPOSITHO, SIBJISIOTCS MIPSIMBIM PE3yJIbTaTOM BHYTPEHHEU
JUHAMUKA TATPWIMHEHHBIX HUCXOJSIIMX TPYHH y CKOTOBOMYECKUX TMOIYJISIIMMA
(momyJ ALK JeTUTCS Ha IJIEMEHA, IJIEMEHA Ha KJIAHBI, KJIIaHbI HA POJIbI).
JIOTIONMHUTENBHO HAMU MPOBEJEH aHAJIN3 COLMAIbHOW OpraHU3allii HOMAJOB C
VICITOJIb30BAaHUEM OBHM-mopnenu (Onna-bonbmias-Heckonbko-ManeHbKHX ),
KOTOpast TIO3BOJISIET CPAaBHHMBATH HBOJIOIUIO TEHETHUYECKOTrO0 pa3zHooOpasusi B
HNOMYJISILUSIX, KOTOPbIM CBOWCTBEHHA MaHMUKCHUsS (OB) M B MOMyJSILMAX TAaKOTO Ke
pa3mepa, HO pa3fieNIeHHbIX Ha HECKOJIbKO M30JMPOBAHHBIX JOKaIbHBIX AeMoB (HM).
CkotoBoauecKast MOMyJISIUS CX0%Ka, €CJIA TPUHUMATh BO BHUMaHuEe My>K4iH, Ha HM
MOMYJISAIUI0 (KaKAass HUCXOJAIIAsl TPYIIa- ATO JIOKAJIBHBIA JeM 0e3 Murpamun
MEXAY HAUMH), KOTOpasi B JOJATOCPOYHOM TEepHo/ie TepseT pazHooopazue NRY. M3-3a
KOMIUIEKCHOTO BO3JCUCTBUSI TEHETMYECKOro Jpeiida W mpouecca JUHEHHOrO
yracaaus (H=0,86; C=2,71; Ps=27%). C napyroil CTOPOHBI, CXOXXHH BBICOKHIA
YPOBEHb MEXKIEMHBIX MHUTPALMN y JKCHILIWH, JEMOHCTPUPYET, YTO KEHCKasl 4acThb
HOMAJIHBIX 3THOCOB COOTBETCTBYeT Ob-TiokazaTesisiM MOMmyJIsIuU B 1I€JIOM, U YTO B
YCIOBUSAX JOJATOCPOYHOCTH BBICOKUW YPOBE€Hb MUTOXOHAPUAIBHOTO Pa3HOOOpPA3Hs
coxpansiercst (H=0,99; C=1,19; Ps=74%). W3yueHuwe reHOpa3HOOOpa3usi cpeau
y30€KOB BBISIBIIIO JieMOrpaduuecKre MpoIecchl, BRI3BAHHBIE CMEHOM 00pa3a KU3HHU.
Bemuuner renopasznooOpasuss NRY y y36exoB (Ps=0,48; C=1,54) aHanmorudHsIl
JTAHHBIM Yy MHJIOMPAHCKUX 3emieienbueckux 3THOcoB (Ps=0,45; C=1,69). BeposTHo,
MMOMUMO HAJIMYUSl WHIOWPAHCKUX TPYII B M3HAYAILHOM COCTaBE y30€KOB, TaKHe
M3MEHEHMsS] CKOTOBOJYECKON COIMAILHOW OpraHu3aiuyd  O0O0yCIOBJIEHBI CMEHOU
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KOYEBOI0 00pa3a >KM3HM Ha OCEUIbII MOCIEeIHNE HECKOJIBbKO BEKOB. PaszHooOpasue
NRY y30e€koB M TaJPKUKOB HE COACPKHUT CJIECIOB CKOTOBOIUYECKON COITMAIBHOMN
OpraHuzaiuu. JT0 yOeTuTeNnbHO MOATBEpKaaeTcs npu cpaBHeHMH NRY y30ekoB,
NpOXKUBAIOIIMX Ha Iore M ceBepe Y30ekucraHa (coorBeTcTBeHHO Ps=0,9310,48;
C=1,04 ul,54). IOxHble y30€KH Ha4YaJId OCEIJIYIO KU3Hb B 16 Beke, a Yy CeBEpPHBIX
y30€KOB OCEIJIOCTh M XapaKTepu3yromas e sHaoraMmus, aatupyercs 17-18 Bekamu.
OTU pe3yJsibTaThl TAKXKE MOATBEPHKAAIOTCS CHIKEHUEM TE€HETHMUYECKOTO POICTBA MO
NRY y y30€k0B B HUCXOASAIIMX TPYMIax B CPABHEHUH C KazaXxaMH U KapaKaJlaKaMu.
B Takoil oTHOCHUTENIBHO OBICTPOWM  TpPAaH3ULMH, BO3MOXHO y4YacTByeT 2
neMorpaduveckux mpoiiecca: 1) commanbHbBIN - IEpexo]] Y30eKOB K OCeIIoCcTH B 16
BEKe, MPUBEAIIMNA K MCYE3HOBEHHIO HHUCXOJMSIIUX TPYII B CTPYKTYpPE COLUATBHOU
OpraHv3anyy, C T[OCIEAYIOMIE pPEOpraHn3alrerl CEMENMHBIX Tpaguldi B
AHAOTaMHbIC, XaPAKTEPHBIE ISl TPAJAMIMOHHBIX 3eMJICIEIBUYECKUX MOMYJSILUN Ha
fore Y30ekucraHa,; 2) HWHTEHCHU(UKAIUS TEHHOTO TIOTOKa OT TPaJULIMOHHBIX
arpapHbIX ATHOTPYI B Y30€KCKME TMOMYJALUU. ['€HETHUECKUE pPa3Iuuus MEXITY
y30eKaMU M 3eMJICIEIbUCCKUMU TMOMYJISIUSIMA JOCTOBEPHO MEHBIIE, YeM MEXKIY
CKOTOBOJTYECKMMH U arpapHbiMu nomyssiiusiMu. [lokazatens Rsr mo NRY mexy
CEBEpHBIMU y30€KaMH U arapHbiMU Tpymnmamu coctaBui 0,05, a MeXIy I0KHBIMU U
ceepubiMu  y30ekamu 0,03. Torma kak Rsr npu cpaBHeHMM Kaxaod u3 8
CKOTOBOJYECKHUX TPYMII C 3EMJIEIEIBUYECKUMU TOMYJISAIUAMA COCTABISI B CPEIHEM
0,11.

I'enernueckue qucranuuu no MTIHK Mexy TpaauumoHHBIME (epMEpPCKUMHU
MOMYJISAUAMU U 4 y30€KCKUMU TOMYJISAIUSAMU Takke ObUIM HEBBICOKH, YEM MpHU
cpaBHeHuu arpapueB ¢ 12 Homamaeivu rpymmamu: 0-0,014 (0,005) u 0,001-0,047
(0,012), cOOTBETCTBEHHO. JTO WCCIEAOBAaHUE IMOATBEP)KIAAET TEOopuro 00
AKTyaJIbHOCTH arpapHbIX JEMUYECKUX MPOLIECCOB PACHPOCTPAHEHUS, II€ TOBOPUTCH,
9TO J@Xe NpU TaKUX MHKporeorpapuueckux wmaciradax, MpOUCXOST CKOpee
peasibHblE MWTpPAIlMU B arpapHbIX STHOCAX C TMOCTEAYIONIMM OHOJIOTUYECKUM
BJIMBAaHUEM, YE€M TMPOCTO pacrpocTpaHeHue TtexHonoruid. [lomoOHbIE mporiiecch
OTMCaHbI TAaKXKe B OJHOM U3 nomyysuui MHaum, kotopasi, anajmorudHo yzoekam LA,
OTHOCHTEJILHO HEJABHO TIepelllia Ha CETbCKOXO03SHCTBEHHBIN 00pa3 JKU3HHU.

TakuM oOpa3oM, HACTOANIUMN aHAIM3 JEMOHCTPUPYET Kak KyJIbTYpPHOE
paznenenue (pa3apodiieHue) B MaTPUIIMHEUHBIX HUCXOISIIUX TPyHnax oTpa3uioch B
paznooOpa3uu NRY, He 3aTparuBas npu 3ToM pazHooOpaszue B MT/IHK. daktuyecku,
nemorpaguyeckas HUCTOPHST MY)KCKOM 4YacTH TOMYJSIUUA HMMEET CTPYKTYpY
JUHEHNHOTO pa3iesieHus] HUCXOASIIUX TPy 0e3 MOCIEAYIOMUX CMEIIEHUN MEXITy
HUCXOSIIMMH TPYIIaMH, YTO TMPUBOJUT K TaK HA3bIBAEMBIM UACHTU(PUKAITUMOHHBIM
SAIpaM U K CHIKEeHUI0 pazHooOpasus NRY. B cBoro odepenp, ®KeHCKas TIOMJISIUS B
KQKJIOM TIOKOJICHUU TOABEPracTCcsl MACCUBHBIM T€HETHUUYECKUM BIIMBAHUSM MEXIY
HUCXOJISIIUMU TPYyMIaMu (poJiaMy WU KJIaHAMU) B PE3YJIbTAaTE COLMAIBHBIX MPaBUII
DK30TaMUU B JAHHOW TOMYJISALMH, YTO TPENSATCTBYET OTOOPAKEHHUIO CIICIOB
COLMAIbHOW opranu3aiuu rpymnmnsl B MT/JHK.
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Cekc-cneyuguunasa  mMynbmuoOKyCHAA — 2eHemMuUYecKkas CmpyKkmypa u
coyuanvhaa opeanuzayusa 6 Ilenmpanvnoit Azuu. Vicnonw3ys 27 HECBSI3aHHBIX
nouMop(HBIX ayTocoMHbIX Mapkepa (AR=16,2; H.=0,803 B cpeanem) u 9 X-
creruieHHbix  MapkepoB  (AR=12,6; H=0,752 B cpeaHem) HamMu OBLIO
npoaHanu3upoBaHo 10 OMIMHENHBIX GepMepcKux momyssuuid u 11 cKOTOBOIYECKUX
nonyssiimil [[A. O6miasi reTepo3uroTHOCTh OTIAMYAIach HE3HAUUTEIbHO MEXIY X-
CICTUICHHBIMH ¥ ayTOCOMHBIMA MapKepaMH, M TaKKe MEXAy OOBeIMHEHHBIMU
obpazmamu (p=0,09), B OMMHEHHBIX (GepMEPCKIX MOMYJISIUAX MTOKA3aTeTh COCTABIII
p=0,13, B mnarpwiMHEHHBIX CKOTOBomueckux mnomymsmusx P=0,12. CymmapHoe
TEHOPAa3HOOOpa3ne MOMYJSIIIMOHHON CTPYKTYPHI JUISI ayTOCOMHBIX MapKepOB OBLIO
SHAUMTEIBHO BBIIC Ui X-CICIUICHHBIX MapKepoB y CKOTOBOIOB Fsr“V=0,008
(0,006-0,010) u Fs:™=0,003 (0,001-0,006) (Ho: Fst=Fsr™: Hi: Fei®>Fg™;
p=0,02). B dbepmepckux momysiusix pe3yiabTaThl JAHHBIX Pa3iIHyusi AyTOCOMHBIX U
X-Xp. MapKepoB ObUTA HE3HAYUTEIIbHBIMHU: FsrV=0,014 (0,012-0,016) u Fsr=0,013
(0,008-0,018 mpu p=0,36). Mcxoass W3 3THX pe3yIbTaTOB M CJCAYyS IPOTHO3Y
UCTOJIb30BAaHHOM MOJIENH, OBLIO TOKA3aHO, YTO y MAaTPUIMHEWHBIX CKOTOBOJIOB, IJIE
Fst™>Fsr™), 7 (GEeKTUBHOE YHWCIIO KEHIIUH BhIME, 4eM 3()QEeKTUBHOE YHCIIO
myxuuH. [Ipu ananuze OmMHeRHbIX (pepMepoB ITOrO HE HAOIIOAIOCH.

Takum 00pa3zom, MOKa3aHO, YTO B MOMYJISILIUSIX CKOTOBOJOB 3()(hEKTUBHOE YHCIIO
KCHIIMH BBIIIE, YeM Yy MYKYHH, B (PEpMEpCKHX TOMyJSAIUSAX OTH IOKa3aTeIn
OTJIMYAINCh HE3HAYHWTEIbHO. boiee TOro, NpHM HCKIIOYCHWH BCEX 3HAYCHUUN
komruiekToB (N¢/N, m{m), rme m<m; u ypoHe 0=0,101 OBUTO yCTaHOBJIECHO, YTO
CpeIy MaTPIIIMHEHHBIX MOMYJISIANA YPOBEHb MUTPAITUH BBIIIIE [T )KEHIIUH, 9eM IS
MY>KYHH, TI0 CPaBHEHUIO ¢ OWIMHEHHBIMU TIOMyJIsiiusiMu. HecMoTpst Ha To, 9T0 00€
TPYIIbl TaTPUIOKAIBHBI, TaKW€ OTIWYMS B CEKC-CHEIU(PUYHON MHUTpalvu ObLIH
OKUJAeMbl, TaK KaK MaTPUIMHEWHBIE CKOTOBOJBI DJK30TamMHbl (Opaku Mexmy
KJIaHaMH ) U OUSTMHEHbIE (pepMephl B OCHOBHOM DHJIOTaMHBI.

Cpasnumenvuotit ananuz mm/[HK, Y-Xpomocomwvl, X-cuennennvix u
AymocoMHbIX MapKepos. BaxXxHo OTMETUTH, YTO HAIIM PE3YJIbTAThl IO ayTOCOMHBIM
u X-TMHEHHBIM MapkepaMm coracyrorces ¢ pesynpratamu 1o NRY u mtdHK:
sHauenust N¢N, m¢m, coBMeCTHMMBI C HAOIIOMAEMBIMU 3HAYEHHUSIMMU FST(Y) u
FST(MTHHK). Oty HAOOPHI BEIMYMH AHAJIOTMYHBI JUISi OWJIMHEHHBIX MOMYJSIUN U JJIs
NATPUIMHEHHBIX — MOMYJIAIMA, TOCKOJAbKY MbI  BbiBemd  NimMdN,m=2,1 u
Nim¢NpmMy,=21,6 11 ABYX TPYIII COOTBETCTBEHHO.

Bce wusyuennbie renermueckue cuctembl: MTIHK, NRY, X-cuennennsie u
ayTOCOMHBIE MapKephl JEMOHCTPUPYIOT, YTO MATPUITMHEHHBIC CKOTOBOIBI, B OTJIMYNE
OT OWJIMHEHHBIX (epMepOB, UMEIOT CUJIBHYIO CEKC-CHEeHU(DUUHYIO T€HETUYECKYIO
cTpykTypy. I[lokazaTenu, ocHOBaHHbIE Ha aHAM3E X-CIEIUIEHHBIX W ayTOCOMHBIX
MapKepOB, TAKOBBI, MPEINOJOKUTEFHO, M3-3a BBICOKOTO YpPOBHS MUIpAIlUU U
Oosnpiiero 3(h(HEeKTUBHOrO yHciaa JKEHIIMH, YeM Y MYKYMH. UTOOBI BBIACHUTH Ha
KaKUX TMOMYJIAIMOHHBIX BBIOOPKAX M B KaKUX MpeesaX MPUMEHHM Halll MOAXO],
ObUTM JTOTIOJTHUTENIFHO TPOAHAJM3UPOBAHBl CeKC-Cenn(UIHbIE CTPYKTYphl 51
nomyssiiuy, ipenctaBieHabix B HGDP-CEPH, B kotopoit noctynHa nadopmaiys mo
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mubdepenimanu Mo 784 ayrocomHbiM W 36 X-TMHEHMHBIM MapkepaM. AHau3
nokazas 6onbiryio auddepeHimanyo X-CIEIICHHBIX MapKepOB MO CPABHEHUIO C
ayTOCOMHBIMH Y OOJIBIIIMHCTBA TOIYJISIINN, T/Ie FST(X)>FST A K COKaJICHUIO, B 0a3e
HGDP-CEPH He mpexacraBineHa JeTajlbHas JTHWYECKas HWHGOpMaIMs II0
UCCIICOBAaHHBIM TPYIIIIaM, MO3TOMY pPa3rpaHUYUTh TMOMYJSUUUA B 3aBUCHMOCTH OT
o0pa3a >Ku3HU OBLII0 HEBO3MOXKHO.

Taxum 006pazom, HaMu OBUTO TIOKA3aHO, YTO COBMECTHBIN aHAIN3 ayTOCOMHBIX U
X-TMHEWHBIX ajiesied MPeJOCTaBIIeT PALMOHATIBHBIE METOABl IPOTHO3a CEKC-
cnemmuuHON  nmemMorpadud W UCTOPUM B YEJIOBEUECKUX  TOIYJISAIUSX.
MynbTUIOKYCHBIA ~ KOMIUICKCHBIM TMOAXOA B aHAIM3E CeKC-Crenu(uyeckoit
TEeHETUYECKON CTPYKTYphl HapoaoB I[A, korga B COBOKYIMHOCTH aHAJIM3UPOBAIIACH
reHernueckas wuHpopmamus MTJAHK, NRY, X-cremieHHbIX H ayTOCOMHBIX
MapKepOB, MTOKa3ajl, YTO KOHTPACTHBIC PA3INUUs MYKCKOM U 5KEHCKOW N€HETUYECKON
muddepeHaii  MOTYT OBITh  OOYCIIOBJIEHBI HE TOJIBKO PAa3HOCTHIO CEKC-
cnenu(pUYHOro YpOBHS MHUTpAIMKM, HO W pa3HbIM 3()()EKTUBHBIM YHCIOM TpPYIII
nomyssinui. Ha npumepe naTpuiMHEHHBIX CKOTOBOIOB OBLIIO MPOJIEMOHCTPUPOBAHO,
YTO CeKC-CIeU(pUYHbIE pa3Inyusi B TOMYJALMOHHON CTPYKTYpe MOTYT OBITh
CJIEZICTBUEM KaK BBICOKOTO 3()(PEKTUBHOTO UMCIIa KEHIIUH, TaK U UX PPEKTUBHON
murpanyeid. CpaBHUB 3THUYECKUE TPYIIIBI ¢ PA3HOW COLMAIBHOW OpraHu3alued H
o0pa3oM >KM3HU (MATPWIMHEWHbIE C OWJIMHEHHBIMU WM MaTPUJIOKAIbHBIMU
rpynmnamu), ObUIO MOKa3aHO, YTO COIMalIbHAs OpPTaHU3alMsl U CTHIb JKU3HU UMEIOT
OTPOMHOE BJIMSIHUE HA PACIPOCTPAHCHHE TEHETUYECKUX BapHallMii B MOIMYJISALHSIX
YeJioBeKa.

I'enemuueckue cneowvt dpesnux 3xcnancuii Homo sapiens na meppumopuu
Eepazuu. Ananmz mt/IHK nokasai, 4ro Bo3pact skcrancuu Ha teppuropun EBpasun
(Tw) 3HAUMTEIBHO CHIDKAICS C BOCTOKAa Ha 3aman (tect CrMpMaHa MEXAY Ty U
nosrotoit: r=0,72; p<0,001). M3 pacuera, 4T0 BpeMsl )KCHCKOW TeHEPAIIUH COCTABJISCT
29 ner u wacrora MyTaumii 10° Ha caiiT M Ha TeHepALHIO, Pe3yIbTATH HAIIETO
UCCIICIOBAHMSI MMOKA3aJIM, YTO BO3PACT AKCIIAHCUU UMEI BBIPAXKEHHYIO TEHIACHIIUIO K
camkennto ¢ 30 Teic. net Ha Teppuropun Kutas no 17 teic. et B 3anaanoi EBporie.
Bo3spact skcnancuu B LIA-peruone coctaBui 26 Thic. jieT. M3 pacuera, 4To 4yacTtoTa
MyTaumii cocrapmser 5x10° Ha caiiT i reHepanmio, 9TO COOTBETCTBYET TPAH3UTHOMY
W3MEHEHUIO YaCTOThl MyTaluu ~1 Kaxnaple 20 ThIC. JIET, TO MPEANOIaraéMoe BpeMs
sKcnaHcui OyneT coctaBidThk: 61 - 63 Thic. ner Ha [JansHem Boctoke, 35 ThIC. JieT B
EBpone u 54 teic. et B LIA (puc.1).

Pesynprarel mo NRY Takke IEMOHCTPUPYIOT CHHKEHHE TE€HETHYECKOIO
pa3HOOOPasys ¢ BOCTOKA Ha 3arazn Espasun (tect CrimpMana MeXy 6° W IOITOTOI:
r=0,49; p<0,001). Ilpu orieHKe MyKCKOW SKCIIAHCHH 10 TOOBOMY MCUYHUCIICHUIO, TIPH
MPEANOJIAraéMOM TEHEATOTMYECKOW YacTOTe MyTaluun 2,1x10° Ha JOKYC |
TeHepaluoo, U NPOAOLKUTEILHOCTh MYKCKOW TeHepaluu B 35 JeT, Bo3pact
JKCMaHcuu BapbupoBas oT 19 Teic. et B Kurtae 1o 11 Twic. et B EBporne, u B IIA
3TOT BO3pacCT cocTtaBuia 16 ThIC. sieT. [Ipn oneHKe 4acToThl MyTaluii, OCHOBAHHOW Ha
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duorenese B 0,69x10° Ha 25 ner, BO3pACT AKCMAHCHM cocTaBiisl 40 ThIC. JIET B
Kwurae, 25 ThIC. 1€T B EBpomne u oko10 36 ThIC. 1eT B L{A.

J1J11 MIOHUMAaHUS 3BOJIOLUOHHOTO MEXAHU3MA, JIEXKAIIETO B OCHOBE TTOKa3aHHBIX
TEHACHIIMI CHIKEHUS BO3pacTa HKCIIAHCUM C BOCTOKA Ha 3alaj] Ha TEPPUTOPHH
EBpazun, Obul TpoBeACH CpaBHUTENbHBIM aHanm3 mponopiuii LIC - To ecTh
IIPONOPLMOHAIBHBIE COOTHOIIEHUS MOIYJISILMH, B KOTOPBIX BO3PACT JUBEPreHLINN
MEXKIY MOMYJSLUSAMH pa3HbIX reorpaduyecKuX PEerMoHOB BBIIIE MAKCHUMyMa JIBYX
BO3PACTOB 3KCIIAHCHH.

Ilo mamseM MTIHK 1mpu cpaBHEHHMH NOMYJSIUMM Pa3/IMYHBIX PETMOHOB BCEU
EBpazun (9106 cpaBHenuii), cpennuii nokasaresnb LIC cocraBun 11%. 910 3Haunt
4TO B OOJIBIIMHCTBE CIIy4aeB, MapaMeTphl T, ObUIM MEHBIIIE, YeM BO3PACT IKCIIAHCHU
OJIHOM TOIYJIALIMKA U3 CPaBHUBAEMOM mapbl nomyssiiuil. [Ipu nmonmapHom cpaBHEHUH
MTIHK monymsiimii w3 mobGoro pervona EBpasum, npomopumu LIC Bcerma
cocrapisiia MeHee 40%.

Jnss NRY mnpu cpaBHEeHMM TNOMYJISIUMKA Pa3jiMYHBIX PETMOHOB Bcell EBpazuu
(1904 cpaBHenwuit), cpenuuii okazatenb LIC cocraBisin 45%. Hanbomnee BrICOKMMU
ATH TIOKa3aTeIu ObUTM TIPU CpaBHEHHU MOy sui Kurtas ¢ Ipyrumu eBpa3uiicKuMu
peruonamu: ot 76% B LIA no 95% na bmwk. Bocroke. HambGonee HU3KMMH
MoKa3aTenu ObUTM NpU CPAaBHEHUM PETMOHOB HAa TEPPUTOPHU LEHTPAIBHOW U
s3anmagHor EBpaszum: ot 15% no 39% mexny Ilakucranom, LA, bmmx. Boctokowm,
Kagkazom u EBporioii.

B wmenom o00e reHeTHYeCKHE CUCTEMBI JIEMOHCTPHUPYIOT HAIPABIECHHOCTb
skcnaHcun w3 Bocr. EBpasum B EBpomy myrem murpaimii (MO0 mepuoauveckue
AMM30bl T€HETUYECKOro Ipeida, mMd0 MAacCMBHBIE M BHE3AHbIE NEPEMEIICHUS
Jroziel ), MPOMCXOAMBILINE HA MPOTSHKEHUU nocieqHux 60 ToIc. get. OnHako, BO3pacT
aKcriancuu, noiaydeHHsid mo MTIHK, Heckompko Gombie (17-63 Thic. jeT), yeM 110
NRY (11-40 teic. ner). Takue pazauuuiss MEXKAYy THUMH CHCTEMaMH, BO3MOXKHO,
SBJISTIOTCST PE3YJILTATOM TOTPEIIHOCTEN B MOIX0JaX aHaIM3a 4YacTOT MYTaIlil W/uin
COLIMOKYJIBTYPHBIX Pa3IUUMIX MEXKIY MY>KUMHAMU U KEHIIMHAMHU, BIUSIOMIMMU Ha
YPOBEHb F€HETUUECKOTO pa3HO00pa3Hs 3TUX ABYX T€HETUYECKUX CUCTEM.

Takum 00pa3oM, Mbl 3aKITHOUMIIM, YTO BOJIHBI SKCHAHCHU TEPEMEIATNCh U3
Bocrounoii EBpazum (c [HamenHero Bocroka w/mnmu u3 1lA) B EBpomy Bo Bpems
PaHHEro NaJICoIUTA.

Mynvmunokycustii 1anowiagpm napoooe Illenmpanvnon Azuu. I enemuyeckoe
pasnoobpasue. AHanu3 amienbHOro MHorooOpasus (AR) u mpeamonaraemMoin
rerepo3urotHoctd (He) mokaszan mopasutenbHble paznnuus mexay LA u npyrumu
MONY/SIMSIMA W B aJUIeNbHOM MHOroobpasmu (y°=105,29; d.f.=25; p<0,0001) u B
npernonaraeMoii rereposurotaocta (y°=67,98; d.f.=25; p<0,0001). Taxxe GbUIH
OOHapy)KEHbl HE3HAYUTENbHbIE OTIAMUYMs Mexay uHaoupaHckumu (AR=13.8) u
Tiopkckumu - rpymmamu - (AR=13,7; Z=-0,69; p=0,49), xoTa mnpeamonaracMasi
TeTePO3UTOTHOCTh ObLTa 3HAYUTEILHO BBIIIEC Y WHIAOWPAHCKON TPYIIIHI TOMYJISITHM,
yem y Tiopkckoit (He=0,818 u H=0,787, coorBercrBenno; Z=-4,55; p<0,0001).
Oco0eHHO pasuTenbHbIEe OTIMYMS ObUIM OOHapyKeHbl Mexay mnomysiusaMu LA,
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Espomb, llent./FOx. Asum, bmwk. Boctoka um Boct. A3uum u B amieabHOM
mHoroo6opasuu (K=36,46; d.f.=4; p<0,0001) 1 B npeamnogaraeMoi reTepo3uroTHOCTH
(K=52,94; d.f.=4; p<0,0001). BepositHo, Takue pa3auuusi ObUIM CHOPMHUPOBAHEI
HU3KOM reTepo3uroTHOCThi0 B BocT. A3un 1 HeMHoro noBbiiieHHOro AR Ha brk.
Bocroke (p<0,0001 mst o6oux nmokazareneit AR u H,) (puc.2).

THonynayuonnas oughghepenyuayus. Bee 26 1A-nommysiiuii HE3HAYUTENLHO, HO
noctoBepHO pazmyauch (Fst=0,015; Clggy,=0,011-0,018; p<0,01). [Tpu monmapHOoM
aHanmze 3HadeHusi Fgp BapeupoBauch ¢ -0,004 mo 0,056, u mpu mpoBeIECHHOM
norpaBke no merony bordepponu goctoBepHbie pazmuuns obu B 205 (63,1%) u3
325 map mnomynsimid. Takas KapTUHa JOCTOBEPHBIX OILIGHOK C(OpPMHUpOBaHA B
OCHOBHOM 3a CYET IONAPHBIX CPABHEHHUH MEXIY OJHOW U3 TIOPKCKUX M OJHOU M3
MH/IOEBPONEUCKUX TOMYJISIIIMA M CPABHEHUSIMU MEXAY JBYMsI WHIOUPAHCKUMU
nomyssiusmu. [IporopiinoHanbHOe pacnpeesieHre TeHEeTUYeCKUX Bapualuil cpenu
ATHUYECKUX U JIMHTBUCTHUUYECKUX TPYIIN MOIMYJSLUN MoKa3ajo, uto 6onee 98% Bcex
Bapuaiuii Obun B mpeaenax mnomyisauuu (P<0,0001). OneHka STHUYECKOW U
SI3BIKOBOM MTPUHAJUICKHOCTH MPH HAOIOIAEMBIX BapHaIMsaX MoKa3aja JIOCTOBEPHBIC
cootBercTBUs (Fct=0,007; p<0,0001 u Fcr=0,011; p<0,0001, coorBercTBeHHO). He
ObUIO HAWJEHO CBUETENBCTB reorpaduyeckor M30JSIIMUA B TIPEaeNax Kaxaou u3
TIODKCKMX W HWHAOWpaHCKuMX rpynm nomymwimid  (p=0,363 wu  p=0,772,
COOTBETCTBEHHO).

AHanu3 COOTBETCTBMM, Oa3UpyrOIMiics Ha TaOIMIE TMOJACYETa aJIeNeH,
paznenun nomyysiiiu [[A Ha 2 OCHOBHBIE TPYMMbL: TIOPKCKUE W HHJIOUPAHCKHE
nonyssiiui. OHaKo, 2 TIOPKCKUE MOMyJsiuu - y30eku depranckoil o0gacTy u
TypkMmeHbl ~Kapakanmakuu  SIBUIMCh HCKIIOYEHHEM U TPYNIHUPOBAIUCH C
WHIOWPAHCKUMHU monyJsuusiMu. Kpome TOro, mnpumedarenbHO, YTO COTJIaCHO
aHaM3y COOTBETCTBUM, HEKOTOphbIE y30eKckue momymsauud w3 byxapsl,
[NenmxukenTta u Depranpl MOKa3aJIM CMEMIAHHYIO KAPTUHY — PACHOJIOKUIUCH OJTHKe
K MHJOUPAHCKUM TPYyMIaM MOy,

KomruiekcHpIil aHanu3 coOTBETCTBUM ajuiesied EBpa3uu B LIEIOM, paCIIOIOKUI
nomyysiv LIA B MpOMEXYyTOUHYIO MO3ULMIO MEXKIY TPYIION HapoAaoB EBpombl,
bmx. Bocrtoka, Ient./FOx. Asum um Boct. Asuu. TiOpkckue W HHJIOMPAHCKHE
MOMYJISIIUM  TPYIIIIUPOBAIUCH Pa3IeTbHO: TIOPKCKUE TOMYJISALUUA PACTIOIOKUIUCH
ommxke K HapoaaMm BocT. A3uu, MHAOMPAHCKUE STHOTPYIIILI PACHONOKUIUCH OJMKe
K apyruMm Hapoaam llent. m IOx. Aszum, EBponsl m bmmk. Bocroka. Cnenyer
MOTYEPKHYTh, uTo nonyssiiuu L{A-pernona Oonee paccesiHbl, 4eM JIOObIE Ipyrue
rpynnsl nonyisuui B EBpasun. [Ipumeuarensno, yto xazapel [lakucrana, koTopele
COTJIACHO MCTOPUYECKUM JIETOMUCSAM 3TOTO HapoJia SIBJISIFOTCS MPSIMBIMU MTOTOMKaAMHU
UuHrucxana rno My»cKoi JIMHUH, PACIOJIOKUIUCH MEKY TIOPKCKUMU HOMYJISLUASIMA
LHA.

Knacmepnoii ananuz. 1poBeneHHBI COBMECTHBIN aHaNNU3 nonyJsiuuid EBpazun
u  Adpuku TIOKa3al, YTO HAMOONBIIMKI TOKa3aTellb CPEAHUX 3HAYCHHM
anoctepuopHoii BepositHocth (D) mnocne 40 HE3aBUCUMBIX CUMYJISIIIUOHHBIX
WCCIICIOBAaHUM  OBLI JuId  3HaueHMid K=7 TmpeamnonaraeMbIX KJIacTepoB, C
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Log[P(K=7|D)]=-167565,4 (SD=22,8), omHako nipu 3HaueHHMH K=6 CpeaHue
3HAYEHUs AaIlOCTEPUOPHOM BEPOSATHOCTH OBbUTM JIMIIb HEMHOTMM HHXE C
Log[P(K=6|D)]=-167653,8 (SD=10,6). Koaddummenta TPaBAONIOA00HS
BBIYUCIIEHHBIN ¢ momolbio nporpaMmmbl CLUMPP, ipu K ¢ HanOosnbimM 3HaueHneM
ob11 Hambonee BeicOKUM (0,99) mist 3nadeHuit K ot 2 g0 5, u 6onpme 0,87 ms
3HayeHnid K=6, 4TO TOBOPUT OO0 OTCYTCTBUM HMCTUHHOW MYJIBTUMOJAIBHOCTU
nporoHoB. [Ipu K=2 mbl HaOMIONAIM YMCTHIM KJIMH «BOCTOK-3amany. Hapoasr 1A
SBIISTIOTCSL  TIPOMEXKYTOYHBIM  3BEHOM MEXKIY KjacTepoM, C(HOpMHUPOBAHHBIM
nomysitiamMu - EBporiel, Bk, Bocrtoka, Llent./lOx. Asuum u Adpuku, ¢ omHOi
CTOPOHBI M KJIACTEPOM momyssiuii ¢ BocT. Asum, ¢ napyroul croponsl. Takoe
IIPOMEXYTOYHOE MOJ0KEHHE HapoaoB LIA mo kimactepHOMy aHaJIM3y COrJIacyeTcs ¢
pe3yJibTaTaMu aHald3a aJUIeNIbHBIX CcOOTBeTCTBHUA. Bcee wuHmmBuayymbel u3 LA
NPUHAJICKAT 3TUM JIBYM IJIaBHBIM KJIacTepaM Mpu 3HaueHUsX K=2.

Takum oOpa3oM, HE ObLIO HM OJHOTO MHIUBUAYYMA, KOTOPBIA OTHOCHIICS OBI
TOJIbKO K OJHOMY KJACTEPY: CpeId TIOPKCKUX IPEICTABUTENEH JOMHHHPOBAI
ko3 duiment Boct. A3um, cpein MHIOMPAHCKUX MIPEJICTABUTENCH ¢ OOIbIIeH 10ei
NpUCYTCTBOBANT KO3 (dUIIMEHT KiacTtepa, cpopMHUpoBaHHBIM Hapomamu EBporbl,
bmk. Bocroka, Lent./FOx. Asueit u Adpuxoii. Ilpu 3Hauenusix K=3, miecTb
appUKaHCKUX TOMYJSIUMK TpYyNIUpyloTcs B enuHbld  kimacrep. llpm  K=4,
€BpOIelcKre U  OJMJKHEBOCTOUYHBIC TMOMYJISIIMU  TPYINIUPYIOTCI BMECTE C
nonyssiiusavMu - [enT./FOx.  A3um, NOpeMMyIIeCTBEHHO C  HWHJIOUPAHCKUMHU
sTHOrpynmnamu. Kpome TOro, ObUIO BBISIBIEHO 2 KIJAacTepa 3KCKIIO3UBHBIX IS
LHEHTPATLHO-a3UaTCKUX MOMyJsui: mpu K=5, OoJblliasi COCTaBJISIONIASl MSITOTO
KJIacTepa Cpeld TIOPKCKUX MOMYJSIUN U Tpu K=6 NOMHHHUPYIOIIAs COCTaBIISIONIAs
IIECTOTO KJIACTEPA CPEU MPEACTABUTEICH MHAOUPAHCKUX NOMyJsiuii [{eHTpanbHoit
Azun. CrnegyeT OTMETUTb, YTO TPOBEIACHHBIM KIACTEPHBIM aHaiu3 MoKa3all
AQHAJIOTMYHBIN TIOPKCKUM MONyJsuusM LlenTpanbHON A3uu BKIIa[ MYJIBTAJIOKYCHBIX
MapKepoB cpeau yuryp u xazap (puc.3).

Typxmennst Kapakanmakcrana u y30exku u3 depranckoil 001acTH SBISUIMCH
UCKJIIOYEHHEM, B KOTOPBIX JOJSI BOCTOYHOA3MATCKUX JMHUM coctaBisuia 27,2% u
28,6%, cooTBETCTBEHHO. MHI0MPaHOSA3bIYHBIE TOIYJIALIUA UMENTH PEUMYILIECTBEHHO
3anaaHo-eBpazuiickuii komnoHeHT (Llent./FOx. Azus, EBpona m bawxk. Boctok) B
npenenax 72,7-94,5% ot oOmiero BKJaaa, MPU 3TOM JOJEBOE Y4acTUE ITUX TPeX
PETHOHOB BapbUPOBAIOCH CPEAM UHIOUPAHCKUX ATHOTpyIIl. [IpumedarenbHo, 4TO B
IBYX MOMyJsIMsX y30exkoB Byxapckoil obmactu Obuia yCTaHOBJIEHA BBICOKAs J10JIS
3amaIHO-€BPA3UICKOro peakoBoro yyactus — 81,4% u 78,5%, cOOTBETCTBEHHO.

IIpeononazaemoe npoucxodicoenue UHOOUPAHCKUX U MIOPKCKUX HONYIAYULL
Lleumpanvhoti  Azuu. KnacrepHblid aHaIM3 TOKa3ad, dYTO  OOJIBIIIMHCTBO
MIPEJICTABUTENICH WHIOMPAHCKOW TOMYJISIMN UMEIOT 3HAYUTEIbHBIN KOA(PDUITUSHT
y4acTHsi ABYX KJIacTepoB (SpKO Toy0oil u OexeBbl Ha puc. 3), KOTOpble ObLIH
HalJIeHbl MTPEUMYIIECTBEHHO B ATOW TpyMIE MOMYyJSAIUUA. AHAJIU3 COOTBETCTBUU U
KJIACTEPHBIN aHAJIM3 TOKa3aj, YTO WHJIOMPAHCKAas TMOIMYJIMsS OYeHb OJM3Ka K
Hapoaam llent./FOx. Asum. Ecmum paccmaTpuBaTh WHIOMPAHCKYIO TOIMYJISIIUIO B
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KOMILJIEKCE, TO Mbl YBHJUM, YTO M MOKA3aTEIbHOCTH MOMAPHBIX OLIEHOK Fst Mexay
HOYTH BCEMU IapaMU UHJIOMPAHCKUX MOITYJISLMNA, U BBICOKUIM YPOBEHBb pa3HOO0Opa3us
Cpeau 3TUX MONYJIALUN U BapuaOeIbHOCTh YPOBHS MpPUMECEH C MpennojaracMbIMU
IPEAKOBBIMU TOMYJISIIUAMU TOATBEPKAACT IMPEANOI0KEHUE, YTO HWHAOUPAHIIBI —
ABJSIFOTCS JIaBHUMH SKUTEIIIMH 3TOro peruoHa. M sTa rumore3a monaTBep:kacHa
apXeoJOTMYeCKUMHU Jl0Ka3aTeabcTBaMu. I HaoOopoT, Oosiee HU3KUM ypOBEHb
reHeTnyeckoil nudepeHuanui OblT YCTAHOBICH CPEIU TIOPKCKUX TOMYJISIHUM,
HECMOTpPST Ha HMX IIUPOKYI0 TeorpaduyecKkyld  paclpoCTPaHEHHOCTb, YTO
npezarosaraeT 6osiee MoJI0101 BO3PACT ATUX TPYIIT B CPABHEHUH C UHIOMPAHCKOM.

Hacrosimee wnccnenoBaHue Takke MPOJMBAET CBET HAa MNPOUCXOKACHHE
TIOpPKCKUX mnomnyisinnid LlentpansHort Asuum. KiacTepHbIM aHaiM3 MOKa3ai, 4TO
OOJIBIIIMHCTBO ~ MHAVBHUJOB  TIOPKCKUX  MOMYJSIMA  HMMEJIO  3HAYMTEIbHBIN
KO3()(UIIMEHT y4yacTusl «ILIEHTPAIbHO-a3MaTCKOTO» KiacTepa M HE3HAYUTEIbHBIN
BKJIaJ] «BOCTOYHOA3MATCKOTO» Kjactepa. BepoATHO, HamMuue «IEHTPaIbHO-
a3MaTCKOro» KOMIIOHEHTa CpeAM TIOPKCKUX TMOMYJSIIUM SBISETCS MPEIKOBBIM
B3HOCOM aJITAlCKOTO0 PErMOHA, U «BOCTOYHOA3UATCKUID KJIACTEP CBUAETENBCTBYET O
NPEAKOBBIX BJIMBAHUSX C BOCTOKa EBpasuu, NpUBHECEHHBIX C OoJsiee MO3IHUMHU
MUTPALUSIMU a3UATCKUX KOUEBHUKOB.

- s e

33.8-38. /- 70-80

4.8-9.7 - 10-20 '

Puc. 1. CxemaruuHoe u300paxkeHue Bo3pacra sxcnancuii no g1anubivM Mt/ IHK Ha
Teppuropun EBpa3zuu.

L[BeT Touek O0TOOpaXaeT BO3PACT SKCMAHCUWA B MOMYJISLMU, KOTOPbIE COOTBETCTBYIOT
[IBETHOM LIKaJIC B HUYKHEM IPABOM YIJTy CXE€Mbl. 3HAUEHUS CJIEBa OT IIKAJIbI - BO3pPACT
OKCMAHCUM B ThIC. JIET BBIUMCIICHHBIA C TIOMOIIbIO OLIEHKA YpPOBHSI MyTallMii B
reneasiorny. CripaBa OT IIKaJIbl — BO3PACT AKCITAHCHA, PACCUUTAHHBINA TIO YPOBHIO
TPaH3UTOPHBIX NU3MEHEHUI NpesiokeHHbIX Foster ¢ coaBropamu (1996).
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® UHpo-upaHCKan rpynna ’°:';";"" .Elpoﬁl

O Trwopkckan rpynna A nas,
e Py LlOaumuAmu '-5“'”

Puc. 2.Kapra nonmyasiuuii LleHTpajibHOM A3MH.

[{BeToBbIE 0003HAUEHUS S3BIKOBOW MPUHAUICKHOCTH: (PHOJIETOBBIN KPYKOK —
VHJIOUPAHCKHE TPYIIIbI, JKEIThIE — TIOPKCKUE; MPONOPLUU MYJIBTHIOKYCHBIX
MapKePOB € YCIOBHON PETMOHATIBHON MPUHAJIEKHOCTBIO.

LleHTpanbHasa Asua Espona AQE” Ka
Boct. A3msa LU/10 Asna bn.BocTok
K=2
K=3
K=4
K=5
K=6

Puc. 3. IlonyasiumoHHasi CTPYKTYpa, OllEHEHHAS] MO MYJbTHJIOKYCHBIM
JAHHBIM € UCI0JIL30BAHMEM MPOrpaMMbI Structure.

IIpencraBneHHbIE PE3yJIBTAThl KJIACTEPHOIO aHAIM3a OLEHEHBI 10 JaHHBIM
TeHOTUIIMPOBaHUs 27 JOKycoB 767 mpenctraBuTenei 26 HEHTPaIbHO-a3MaTCKUX
nonyssiuui 1 869 npeacraBureneit 44 appruKaHCKUX U €BPa3UICKUX TTOMYJISIAN
n3 6a3el nanueix HGDP-CEPH naunenn.
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[IpoeBponeiickuiil B3I HAa KOHTUHEHTAIBHYIO 1EMOTPapUUECKy0 SKCIAHCHIO
¢ Bocroka ©Ha 3amam OOBIYHO COMPOBOXKAACTCS OMUCAHUEM YpE3BbIUANHON
KECTOKOCTH M MAacIITaOHbIM HACUJIMEM BOWMCK TYHHOB TOJ| IPEIBOIUTEILCTBOM
ATl (406-453 10 H.3.) WM MOHTOJIbCKOM uMIiepun YnHruz-xana. OHaKko Haiu
pE3yabTAaThl OCHAPUBAIOT 3TO IMPEJICTABIEHUE, a CKOPEE JEMOHCTPUPYIOT HE IMOJHOE
YHUYTOKEHUE WM 3aMEHY MECTHOM MOMYyJALMH, a JIMIIb YaCTUYHOE CMELICHHE
w/mmm  3amemieHne. Hamu  He  OOHapyXeHO  HHKAaKHMX  CBHUJICTEIIHCTB
BOCTOYHOA3UAaTCKUX BKJIAJIOB CPEAH COBPEMEHHBIX MPEACTABUTENECH WHIOMPAHCKUX
ATHOrpynn (TaKUKH, TYPKMEHbI), a 3HA4YUT, NPEIKH OTUX MOMYJSIUA He
3aMEIAIACh BO BPEMsSI DJKCIIAHCHW KOYEBHHKOB ¢ Bocrtoka. AHanornysele
pe3ynbTaThl OBLIM OMKCAHBI B MCCIIENOBaHUAX Zerjal ¢ CoaBT., B KOTOPHIX TOBOPUIOCH
00 OTCYTCTBUM «TE€HETHYECKOro Hacjenus YUMHrucxaHa» B M3YYEHHBIX HMU
MOMYJISIUSAX TAPKUKOB U TypkMeH. HaiiieHHble BKJIaZibl BOCTOYHBIX KOYEBHHUKOB Y
TIOPKCKUX TMOMYJISIHM, HAapsty ¢ PakToM OJIM30CTH KYJIbTYPHBIX TpaIuIuil 1 00pa3a
KU3HU MEXAYy OTUMHU TpPyIIaMH, BEPOSTHO, CIOCOOCTBOBAIM 3aKIIOUYECHHUIO
MEKTPYIIOBBIX OPaKoB, U cHOPMUPOBATIM TAKYIO TEHETUYECKYIO CXOKECTb.

V3bexckue nonynayuu pPacroOKWINCh PACCESTHO MEXIY TIOPDKCKUMHU U
UHIOMpaHCKUMU  momyssnusMu  (puc.3).  Hekotopple momymsiiuu — y30€KOB
(Depranckass u  byxapckas  oOmacti) ObuUlM  TEHETHMYECKH  OKe K
WHJOUPAHOSI3BIYHBIM ~ TIOMYJISAUsAM, B TO Bpems kak japyrue (IleHmkukeHt
Tamxukucrana, Kapakanmakusi) ObUIM YETKO CrpyNIUPOBaHbl C THOPKCKUMU
MOMYJSIUMSAMHU, YTO TMOATBEPKIAET HCTOPUYECKUE CBHUJIETEIILCTBA, B KOTOPBIX
TOBOPUTCS, YTO 3THUYECKAs HCTOPUS COBPEMEHHBIX Y30€KOB (popMHpOBaiach Kak
COF03 OOJIBIIOTrO KOJIMYECTBA PA3IMYHBIX TPYIII, BKIIOYAIOIIUX B c€0s KAK TIOPKCKHUE,
TaK W OCEUIbIe MHIOMPAHCKUE IUIeMeHa. BepoaTHO, NaHHbBIN cOr03 BKJIIOUYal B ceOs
MecTHble YaraTaiickue TIUIEMEHa, KOTOpble, KaK M3BECTHO, BEIM HA MOMEHT
00BEeTMHEHHSI KOUEBOM 00pa3 KU3HU, HO W3HAYAIBHO (DOPMUPOBATIUCH M3 MECTHBIX
OCEJIJIbIX MHJIOMPAHCKUX TPYIIIL.

Takum 00pa3om, HaM pe3ysbTaThl NOATBEPXKIAIOT runoTesy Comas ¢ COaBT.
(2004), B xotopoii LleHTpanbHOl A3MHM OTBOIUTCS POJIb BaXKHOW KOHTAKTHON 30HBI
MEXIy JBYMSl KOHTpPAacTHBIMM TIpynmnamu mnomyisiuuid. Hamm  uccnenoBaHust
MOKa3bIBAIOT, YTO TAaK Ha3blBa€Masi «TIOPKCKAs» TPYIIa SIBISETCS OTHOCUTEIBHO
HE/JaBHEW M NpPUBHECEHA B pervoH ¢ BocToka, Toraa kak japyras, NpeicTaBieHHas
CEroAHs Ta/PKUKaMH, TYPKMEHaMU U HEKOTOPHIMU Y30€KCKUMU T'PYIIIaMH, SIBJISIETCS
OoJee IpeBHEM, U 3acersiia 3TOT PErHOH ¢ 00Jiee PAHHUX BPEMEH.

Haponsr IlentpanbHoit A3uHM, KOTOpPBIE COTJIACHO HAIIUM JAHHBIM C
JIpEBHEHIIUX BpeMeH (opMUpOBaIMCh B  OJM3KOM  COCEICTBE, COCTABIISA
Pa3HOIBETHYIO MO3aWKy T€HOB M  TpaauIMi, JIEMOHCTPUPYIOT CHUMOHO3
ayTEeHTUYHOCTH u B3aMMOITPOHUKHOBEHHUS TeHETUKO-ITHOTpaphUIECKUX
0COOEHHOCTEH U IIEHHOCTEW, U CO3al0T O0Ilee YHUKAIbHOE CMBICIOBOE MOJE U
ATHOKYJIbTYPHBIN JUAJIOT.

O4eBHIHO, YTO HMCCIIENOBAaHUS AHTPONOIEHETUYECKUX IPOLECCOB Y HApOJIOB
HenTpanbHoil A3uM TPEIOCTABISIOT YHUKAIbHBIE BO3MOXHOCTH M MOJENU JUIS

54



MHOT'OINTAHOBBIX IMOAXOAO0B IMPOBCPKHU HUMCIOIINXCA W BBIABUIKCHHS HOBBIX T'MIIOTC3
00 OBOJIOIIMOHHBIX q)aKTOan 0T60pa, BJIMAIOINIMX Ha I‘GHO(l)OHI[ " CT0 IIPOABIICHMA.

3AKJIIOYEHUE

1. H.pylori ¢ tepputopun lleHTpanpHoli A3um MoJOOHA HM30JISATaM 3ariaHOM
EBponer 1 chopMupoBaHa BKIQJOM JBYX Pa3IMYHBIX TMPEIKOBBIX TTOMYJISIIANA -
renotunsl Ancestral Europel (momunupyrommii) u Ancestral Europe2, npuuem mmst
AEl-renotuna lleHTpambHO-a3UaTCKUi PETMOH BEPOSITHO SABISETCS HCTOYHHUKOM.
H.pylori ¢ tepputopun LleHTpansHON A3uu (GOpPMUPYET OTACIBHBIC TPYIIIIbI
KJIACTEPOB: YCTAHOBJIEHO OJM3KOE POJICTBO TA/PKUKCKHUX, Y30EKCKHX ILITAMMOB U
MPAHCKUX HM30JIITOB ¢ ceBepa Mpana. Kuprusckue uzonsatel (renotunsl hpEASIa,
hpAsia2) okazanuch OJrKe K OMYJISIEIM ¢ Tepputoprnr CHoupu.

2. Bricokoe paznooOpaszue renotunoB HBV Ha teppuropun LlenTpansHoit A3uu -
4 renoruna (A, C, D, G). ®uioreHeTHYECKUN aHAIM3 LIEHTpaIbHO-a3uaTckux HBV-
TEHOTUIIOB C BapHaHTaMH M3 JPYTHUX PETHMOHOB MHpa TOKa3al OJU3KOE POJCTBO
nomunupytomiero renotuna D1 (0,78) ¢ Bapuantamu Bupyca EBporbl, bikaero
Bocroka u Adpuku.

3. [lokazarenmun renermueckoro poxactBa mo NRY y ka3axoB, TypKMEHOB,
Kapakaymak TypTKyJis Ha YpOBHE OJTHOTO M TOTO K€ pojia ObLIM MaKCHMAaJLHBIMU:
0,54 (p<0,001), 0,34 (p<0,01) u 0,77 (p<0,001), coorBeTcTBeHHO. K03(h(hHIHIEHTHI
POJICTBA HA YPOBHE KJIaHA I Ka3axoB, TYpKMEHOB, Kapakaimak KyHrpana, y30exoB
1 Kapakammak Typrkyis osum Hmke: 0,30 (p<0,01); 0,21 (»<0,001) u 0,40 (»<0,001);
0,07 (»p<0,05) u 0,09 (p<0,05), cooTBeTcTBeHHO. Ha ypOBHE IIeMEHHU 3TH MOKa3aTeI N
ObUIM HEraTMBHBIMHM IS BCeX TIOpKCKuX mnonymsuuii: -0,02  (p<0,05); -0,04
(»<0,001); -0,07 (p<0,01); -0,0011 (»p<0,1) u -0,10 (»p<0,01), COOTBETCTBEHHO.

4. Anvammz HVS-1 wmtIHK mnoxkazam, uto oOmmii Ko3(QQHUIMEHT ypOBHS
muddepeHmanmu Aj1s Bcex nomysimi 0pu1 Huskuit: Fst=0,013; p<0,0001. YpoBeHb
pa3HooOpasuss Mexay rpymmamu coctaBwi 0,6% (p<0,001) ot oOriero ypoBHs
BapuadensHoCTH. [loKazaTens TeH. pa3nuuuii MeXTy TFOPKCKUMH W WHIOWPAHCKUMU
nonyssiiusiMu - coctaBun  0,55%  (p<0,0283) ot oOmielt TeH. BapuaOeIbHOCTH.
[Tokazarens reH. auddepeHmanmmym Ha CyO-dTHUYECKOM YPOBHE OBUT JOCTOBEPHO
BeIpakeHHee B nHAoupaHckoi rpymre (Fst=0,0197; p<0,001), uem cpeau TIOpKCKOH
(0,3%; p=0,10). Bo Bcex monmyssusax B LEIOM HE 0OHAPYKEHO KOPPEISALMUA MEXTY
TCHCTUYCCKUMH W TeorpauuecKuMHU JUCTAHIMSAMU Ha TJ00AJLHOM YpPOBHE II0
mt/IHK HVS-1: r=-0,00682, p=0,502.

5. Amamuz NRY mokasan, 49ro ypoBeHb TeH. auddepeHImManum MKy
ATHUYECKUMH TpymmnaMu coctaBui 5,6% (p<0,02); obmas muddepeHimaius Mexty
nonyssiiusiMa coctaBiiia Rsr=0,186 (p<0,001). Ilpn KOMOMHHPOBAHHOM aHAIIU3E, C
YYETOM SI3bIKOBOW TPUHAIICKHOCTH U 00pa3a >KU3HU TIOPKCKUX W WHIOMPAHCKUX
TMIOTTYJISAIIMH, TTOKA3aTelb TeH. PA3TUYUNA MEXKITY ABYMS 3TUMHU TPYITIAMH COCTABUIT ~
9,1%. 3nauenus reH.auddepeHIraluy Ipyu CPaBHEHUN Ha YPOBHE ATHOC-3THOC OBLT
9yTh HW)KE, U€M Ha YPOBHE BHYTPH 3THOCOB: 5,6% - MEXIy STHUIECKUMU TPYIIIIaMH,
18,6%, 1 13,7%. - Mexx 1y MONYJIALMAMU BHYTPH 3THUYECKOU TPYIIIIBI
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6. ITokasatenu rereposurotHocTr (H) 1 cpefHee YnCiio MonapHoro pasanyus (p)
10 MT/IHK ObLIH BRICOKUMH B CKOTOBOAUCCKHUX monyJsiusax (cp.f4=0,99; cp. p=5,29)
u B depmepckux nonyisusax (cp.H=0,99; cp.p=>5,32). I'ereposurornocts (H) mo
NRY Oblma HIKE B CKOTOBOJYECKHMX TIpymmax, yeM B arpapHbix — 0,86 u 0,99,
cootBeTcTBeHHO (P<0,01). HoMaHble MOMyISAIUU AEMOHCTPUPYIOT O0Jiee BBICOKUM
ypOBeHb nomny isiuoHHoN auddepenimanuu (Rst) mo cpaBHeHUIO ¢ HepMEPCKUMH —
0,19 u 0,06, coorBercTBeHHO (P<0,01). ITokaszatenmu memorpadudeckoro pocra (r)
ObBUTM HW)XKE y CKOTOBOJUYECKHX TOIYJISIIUN B cpaBHeHHMU C arpapHbiMu — 1,004 u
1,008, cootBercTBeHHO (p=0,056).

7. YpoBeHb TeHeTHYeCKOW auddepeHmaniyu BO BCEX 3THOCAX OBUT BBIIIE IO
NRY B cpaBaenuun ¢ MTJHK. V depmepckux mnomymsanuii He ObUIO BBISBICHO
3HAYUTEJILHON pa3HMIIBI B TeH. AU(depeHIIMAINN - FST(Y)=0,O69 5 FST(MTHHK)=O,034,
TOra  Kak  Cpelud  MATPWIMHEHMHBIX  HOMAJHBIX  MOMYJSALUNA  ypOBEHb
TeHOPa3HOOOpa3Kst GbUT BBILLIE U MYXKCKOIL JIMHAM HacienoBanus — Fsrl'=0,177 u
Fsr™™9=0,010.'eernueckoe  pasHooOpasue MOMYISIMOHHON —CTPYKTYpHI Y
NaTPWIMHEHHBIX CKOTOBOJIOB IO ayTOCOMHBIM M X-CHEIUIEHHBIM MapKepam
cocraBmio:  FsrV=0,008 (0,006-0,010) u Fs*=0,003 (0,001-0,006) (Ho:
Fst™=Fs:%; Hy: Fer®>Fgr™); p=0,02). B OmmHeHbIX (hepMEepPCKUX MOIMYJISIUSIX
pa3uusl ayTOCOMHBIX W X-XPOMOCOMHBIX MAapKEpOB OBLIM HE3HAYUTEITHHBIMH:
Fst™=0,014 (0,012-0,016) u Fsr*° =0,013 (0,008-0,018 1pu p=0,36).

8. Anamm3 mMt/IHK moxka3zan, 4To BO3pacT 3KCHaHCHHM Ha TeppuTtopuu EBpazumn
(tw) 3HAUMTENBHO CHIDKANCA ¢ Bocrtoka Ha 3amax (r=0,72; p<0,001). Bospacr
OKCMIAHCHHA HWMENl BBIPAKCHHYIO TEHACHIMIO K CHIKeHWI0O ¢ 30 ThIC. JIeT Ha
teppuropun Kutas no 17 Teic. ner B 3amaanoii EBpome. Bospact skcmancuu B
[leHnTpanbHO-a3MaTCKOM PETMOHE COCTaBWi 26 ThIC. JieT. Pe3ynbraThl aHaimza
skcmaicut  no  NRY  Takke  JIEeMOHCTPUPYIOT CHWKEHHUE TE€HETHUYECKOIrO
pa3HooOpa3usi ¢ BocToka Ha 3anaj Espasuu (r=0,49; p<0,001). B Llentpanbroit Azun
3TOT BO3pacT coctaBmil 16 Thic. sieT. CoriacHo pesynbTatam Batwing anamuza NRY
MUHUMAaJILHBIA BO3PACT MPOUCXOKIECHUE y30€KCKON MOMyIIsiiiuy coctapisier 1232,71
net (N=14088 (6765-23942); 0=0,0108 (0,0065-0,0155)).

9. [IponopioHAIBHOE ~ pacrpeiiefieHne  MYJbTHJIOKYCHBIX — T€HETHUECKUX
BapHaIliil Cpeay STHUYECKUX W JIMHTBUCTHYECKUX TPYMIN ICHTPATbHO-a3UATCKUX
MOMYJISILME MOKa3ano, 4ro oonee 98% Bcex Bapualuii ObUM B Mpeaeax MOMysiluu
(p<0,0001). OreHKa STHUYECKOW M S3BIKOBOW MPUHAICKHOCTH TPU HAOIIOAAEMBIX
BapHaIusaX ToKa3ajla JocToBepHbIe cooTBeTcTBHs - Fcr=0,007; p<0,0001 wu
Fcr=0,011; p<0,0001, coorBercTBeHHO. He OBUIO HAWACHO CBHICTEIBCTB
reorpaUuecKOil M3OJAIMKM B TIpeAesiaX KaKAOW W3 TIOPKCKUX M HMHIOMPAHCKHX
rpynmn nonyssiiuid (p=0,363 up=0,772, COOTBETCTBEHHO).

10. Amamm3 ~ MYJIBTHJIOKYCHOTO  ajieibHoro  MHorooOpasus  (AR) wu
rerepo3urotHoctd (Hg) mokazan pazmuuust MeXIy UEHTPaTbHO-a3MaTCKUMHU U
JPYTHMH TOMYISAIMAMH M B aIeibHOM MHOrooopasmn (x°=105,29; d.f.=25;
p<0,0001) wu B  rereposurorHoctH  (°=67,98; d.f=25;  p<0,0001).
JuddepeHmpoBaHHOCTh TOMYJIANWNA MPU MYJIBTUIOKYCHOM aHAJIN3€ Y HACEICHUS
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enTpaneHoii A3uu Oojiee BbIpaXE€HHas, 4eM B Jpyrux peruoHax EBpasuu: B
€BPOIEeHUCKUX U OJIMKHEBOCTOUHBIX TPYyMIax MornapHas olieHKa Fst BappupoBaiach B
npenenax ot — 0,011 mo 0,015 m -0,008 — 0,021, cooTBeTCTBEHHO; B
BocTouHoaznarckux rpynmnax ¢ -0,011 go 0.046; u HakoHen, B I{eHTpanbHOM A3un
9T Tokazatenmu coctaBwm  oT -0,004 mo 0,056. I'erepo3uroTHocTh Oblia
3HAYUTENIGHO BBIIIE Y WHAOUPAHCKOW TPYIIbI MOMYJSIUM, YeM Y TIOPKCKUX
(H=0,818 wu H=0,787, coorBerctBenno; Z=-4.55; p<0,0001). Cornacuo
MYJIBTAJIOKYCHOMY  aHaM3y Bce 26  LEHTPAIbHO-a3MATCKUX OIS
HE3HAYNUTENIbHO, HO joctoBepHO pazmmyamuch (Fst=0,015; Clggy,=0,011-0,018;

p<0,01).
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ANNOTATION OF DISSERTATION

Topicality and demand of the subject of dissertation. Researches of human
population genomic variety and scenarios of its genetic pool formation are one of
perspective directions of modern genetics. Prompt progress in this field has
allowed defining the basic routes of continents settlement. However the
information about Central Asian (CA) populations even on «classicaly genetic
markers has accidental, fragmentary character, and requires additional large-scale
investigations. Besides, according to historical, archeological, paleontological and
some anthropogenetic studies, given region was playing certain role in ancient
moving of modern human ancestors throughout Eurasian continent. Therefore it is
extremely important to summarize and perform complex assessment of new and
collected data on Central Asian populations as practically there are no multivariate
analyses studies of given region as a complex population system.

In studies of human population genetic structure are usually used various
approaches allowing understanding concept of populations subdivision and
character of genetic relationships between them. Among these techniques the
prominent place belongs to approaches based on an assessment of genetic distances
between populations with their subsequent analysis by multivariate statistics
methods. For even more compelling picture of the relationships between the
populations on tree diagram we composed «the genetic landscape» of area, where
the description of population genetic structure is presented by equally spaced
figures consistently consolidating populations according to their genetic distances
from each other and thus creating a genetic landscape. This approach is not only a
tool for elementary population boundary detection, but also can be effectively used
for identification of borders and sizes of population as naturalistic unit.

Multigenetic landscape is a collection of different genetic systems which are
specific to the region and ethnic groups, which have their geographical areas, their
geographical, historical and cultural boundaries. Gene flows are run through these
conventional boundaries, but they are less intense than in the limits of area. These
limits are ambiguous and fluid, but it is real. You can identify them by studying,
for example, the structure of marriage migration. Therefore anthropogenesis of
different populations will inevitably differ from each other. Ethnogenetic
composition tends to change over time, from generation to generation, and hence
there is a need to understand the structure of the genepool, not only at a given time,
but also in the study of genetic processes that form and reform the genepool. In this
regard, the studying of multigenetic landscapes is in close contact with the
demographics, medical and genetic ecology, anthropology, ethnology, archeology
and history of the peoples, that is, with a range of areas, not only natural, but also
the humanities knowleges.

Study of genomic diversity is important not only to address questions of
origin and genetic history of different ethnic groups, but is also the basis for
molecular epidemiology of hereditary and multifactor diseases. Each region is
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characterized by a specific set of common genetically determined diseases. To
understand the causes of the prevalence of disease in different regions, and to
develop approaches to their early DNA diagnosis and effective prevention, initially
it is necessary to conduct population-based studies, which determine the
development of the disease.

Conformity of research to priority directions of development of science
and technologies of the Republic of Uzbekistan. The study was performed in
accordance with the priority areas of science and technologies of the Republic of
Uzbekistan in the framework of the SSTP-9 “Development of new technologies for
prevention, diagnosis, treatment and rehabilitation of human diseases”.

International review of scientific researches on the dissertation theme.

Research related to the demographic and migration processes in the world's
population, predisposition and resistance to various diseases are a priority in
modern biomedicine. The recent development of genomic technologies and
resources (HAP MAP, 1000 Genomes and etc.) for the study of human genetic
variation at the population level was the key to the study of natural selection in
humans from the standpoint of understanding the development of genetically
determined multifactorial diseases. To date, the national program for human
genomics accepted in more than 20 countries (USA, UK, France, Germany, Japan,
Korea, China, Russia, etc.). It is shown through numerous programs of
international and national level that the ethno- social, marital, and regional climatic
factors have impact to genetic diversity and frequency of genetically deterministic
diseases.

However, in recent years, biomedical genetic technology has shown
significant economic growth. For example, according to the finance company
Burrill & Company (USA) at the end of 2012 net profit growth of genetic
technology was 23% compared with 2009, while increase of companies producing
drugs was only 1.1% at the same period.

At the present stage it is shown that the development of these areas of
genomic research is important not only for understanding the fundamentals of
biomedical diseases, but can be a significant contribution to the economic sector.

Degree of study of problem. Genetic data of Central Asian populations’
genetic pool are rare, fragmented, random nature (R.Wells, 2001; D.Comas, 2004).
There are no works of the complex, system genetic analysis of genofonds of
Central Asian populations.

Connection of dissertational research with the thematic plan of scientific-
research works is reflected in following projects:

within the national scientific and technical programs passed 4 project (CST
NeFM4-157 «Molecular polymorphism of NRY and mtDNA at the original
Central-Asian population in the territory of Uzbekistany;

Wells RS, Yuldasheva N, Ruzibakiev R et al: The Eurasian Heartland: A continental perspective on Y-chromosome diversity//
Proceedings of the National Academy of Sciences of the United States of America. — 2001. —vol. 98. — pp. 10244-10249.

Comas D, Plaza S, Wells RS, et al: Admixture, migrations, and dispersals in Central Asia: evidence from maternal DNA
lineages//Eur J Hum Genet. - 2004. — vol. 12. -pp.495-504.
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GCSTNe98-00 «Molecular identification of hepatitis B virus in Uzbekistan»; FPR
AS RUzNel105-02 «New genotype of hepatitis B virus in Uzbekistan»; FA-F11-
T111: «Development of algorithms of type II diabetes comprehensive early
diagnosticsy»);

In international scientific and technical programs passed 4 project (the Uzbek-
Japanese collaboration «Molecular Epidemiology of Viral Hepatitis in Uzbekistan»
Grant in Aid for Scientific Research and Viral Hepatitis Research Foundation of
Japan; French-Uzbek collaboration in the frame of the program «Origin of man,
language and languages» of the FEuropean Science Foundation (ESF)
EUROCORES program; French-Uzbek collaboration under the project
“Deciphering the complex evolution of genes involved in human adaptation to
diet”, ESF; Uzbek-German collaboration «Diversity of Helicobacter pylori in
human populations of Central Asia» WV Foundation).

Purpose of research is to implement a comprehensive description of the
structure of indigenous Central Asian populations genetic pool, examine
demographic, phylogenetic and evolutionary features of Central Asian populations
through the analysis of genetic variety of mtDNA, Y-chromosomal (NRY),
autosomal, X-chromosomal microsatellites and immunogenetic variants of
Helicobacter pylori (H.pylori) and hepatitis B virus (HBV).

To achieve this goal the following tasks of research is solved:

specification of immunogenetic variants of H.pylori and HBV, allocated at the
patients in Central Asian region, with the subsequent comparative phylogenetic
analysis of H.pylori and HBV regional versions with those in other regions of the
world:;

examination of genetic variety and degree of genetic differentiation of Central
Asian populations according to classical population-genetic objects -
polymorphisms of mtDNA, Y-chromosomal, autosomal and X- chromosomal
STRs;

assessment of the Western and East-Eurasian lines of population inheritance
contribution to Central Asian populations’ genetic pool at regional, ethnic, sub-
ethnic levels and in a level of elementary populations;

reviewing of character of regional populations relationships by genetic variety
of mtDNA, autosomal, X-chromosomal, Y-chromosomal STRs markers in view of
ethnographic, social and linguistic data;

evaluation of sex-specific genetic structure and the social organization
according to polymorphisms of mtDNA, autosomal, X-chromosomal, Y-
chromosomal markers in the region;

determination of ancient ways of migrations and scripts of formation of
Central Asian populations according to mtDNA, autosomal, X-chromosomal, Y-
chromosomal STRs markers and immunogenetic variants of H.pylori and HBV;

evaluation of ethnogenetic position of studied Central Asian populations in
the system of genetic pools of Eurasia and the world in general through
comparative analysis of all studied population-genetic parameters.
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Object of research were 1874 individuals from 26 Turkic speaking and Indo-
Iranian populations of 6 Central Asian ethnic groups: Uzbeks, Karakalpaks,
Tadjiks, Kazakhs, Turkmens, and Kirghiz.

Subject of research - the DNA samples of human, hepatitis B virus and
Helicobacter pylori.

Methods of research. The study used clinical tool, bacteriological,
immunological and molecular genetic techniques and a wide range of statistical
analysis approaches.

Scientific novelty of dissertational research consists in the following:

for the first time was performed a study of genetic pool structure of 26 Central
Asian populations from 6 ethnic groups as complete population systems using a
wide range of genetic objects;

for the first time was made an assessment of informativeness of each type of
genetic subjects. For the first time was received detailed characteristic of genetic
pool structure of indigenous Central Asian population on the basis of variability
lines of the spectrum of genetical objects;

for the first time was defined the ratio of Western-and the East-Eurasian lines
in a genepool of Central Asian population and were made an assessments of
genetic variety level and genetic differentiation degree of regional populations as a
whole;

for the first time phylogenetic analysis of major haplogroups of investigated
genetic subjects was conducted:;

for the first time the position of Central Asian population in population
genetic pool system of surrounding regions and Eurasia in the whole was studied;

for the first time the evolutionary-adaptable mechanisms, necessary in the
forecast of formations of multigenic pathologies in region were studied at 6
ethnoses of Central Asian.

Practical results of research consist in the following:

created database of Central Asian populations and unique materials of
anthropogenetic features collected in the course of work is recommended to use for
medical-genetic and ecologic-genetic monitoring of Central Asian region.

it is recommended to use the evolutionary approaches estimating a frequency
spectrum of mutations, level of population variety in studying bases of distribution
of genetically determined pathologies for the forecast of formation of genome
sites, potentially connected with the multifactorial hereditary-caused pathologies.

results of research should be included in curriculums of the medical staff at
the pre-and postgraduate levels at the departments of medical genetics and at
section of «genetics» on biology faculties in medical institutes.

the received results are recommended to use for further studying of the role of
population genetic factors in distribution of hereditary pathology and for planning
of genetic-epidemiological inspection of indigenous Central Asian populations.
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as the received results of Central Asian genepool play an important role in
studying the history of regional population formation, the results are recommended
to use by experts in history and ethnography.

for scientific teams it is recommended to use the developed technology of the
analysis of complex population systems and evaluation of population
differentiation at different hierarchical levels using panels of various genetic
markers cross-checking received results.

Reliability of obtained results is proved by modern, complementary,
molecular-genetic, bacteriological, virological, and immunogenetic and
bioinformatics methods applied in studies. Using different methods of analysis for
the same markers allowed making mutual testing and searching for the most stable
patterns that do not depend on the method of analysis. For maximum objectivity of
analysis was conducted visualization of genetic distances using two different
methods: multidimensional scaling and cluster analysis.

Theoretical and practical value of results of research.

Results of multilocus genetic research of Central Asian native ethnoses can be
applied in different areas of science and its practical applications: genetics,
medicine, microbiology, virology, history, ethnography, medical-genetic
consultation. The collected material and the received results have allowed creating
unigue base for the further studying of population-genetic factors in prevalence of
hereditary pathology and can serve as a basis for planning of genetic-
epidemiological inspection of indigenous populations.

Results of work are already demanded by a number of scientific and
educational collectives-collaborators: RSCS MH RUz n.a. V. Vakhidov, RSSPMC
O & G MH RUz , TMA, the National Center of Global Health and Medicine
(Japan), SRI of the General pathology and pathophysiology RAMS, SRI of
atherosclerosis of Innovative center Skolkovo (Russia), University of Nottingham
(Great Britain).

DNA collection of Central Asian populations created in the process of work
can be used for carrying out population, evolutionary, forensic and medical-genetic
researches. Materials of work can be used in research-educational process as
courses of lectures for students of biological, medical and historical specialties.

Implementation of research results. Based on the research findings
developed guidelines "PCR diagnostics: choice, sampling, transportation and
storage of biological material" and "Methods of diagnosis of Helicobacter pylori
infection” implemented in practical healthcare (Conclusion of Ministry of Health
of Republic of Uzbekistan Ne 83/110 of 18.06.2012 and Ne 2 dated 12.03.2014).

Approbation of work. Results of the dissertation approved by 20 scientific
conferences, including 8 international conferences: «Relevant questions of
infectious pathology and vaccine prevention» (Moscow, 2008); The XII Congress
of the European Society for Evolutionary Biology (Torino, 2009); Société
d’Anthropologie de Paris 1859-2009 (Paris, 2009); 78th Annual Meeting of the
American Association of Physical Anthropologists (Chicago, 2009); SMBE 2010-
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Annual Meeting of the Society for Molecular Biology and Evolution (Lyons,
2010); The X1V International Congress of Immunology (Kobe, 2010); the EECA
link project conference FP7 EU (Bruxelles, 2011); International seminar «Central
Asian Anthropogenesis» together with Department «Man, Nature, Society CNRS
(Paris, 2012); at 12 national conferences: «Relevant questions of immunology and
allergology» (Tashkent, 2001, 2006, 2008, 2013); «Clinical immunology,
immunogenetic: interdisciplinary problems» (Tashkent, 2010); Research and
Practice conference of memory prof. R.M.Ruzybakiev (Tashkent, 2011);
«Uzbekistan-U.S. Life Sciences Collaboration: Defining the Opportunities»
(Tashkent, 2012); «Anthropo- and ethnogenesis of Central Asia from the genetic
and linguistic point of view» (Tashkent, 2013); Inter-laboratory and inter-
university seminars of scientific council at Institute of Immunology of Academy of
Sciences of Republic of Uzbekistan (2008, 2011, 2012, 2013).

Publication of results. Primary results of research are published in 24
scientific publication, 14 of them in international reviewed journals.

Structure and volume of dissertation. The dissertation consists of an
introduction, 5 chapters, conclusion, implications and list of literature, text stated
on 209 pages, 23 tables and 25 figures.

MAIN CONTENTS OF DISSERTATION

In the introduction the urgency of subject matter is proved, objective and
problems of dissertation, its scientific novelty, the scientific and practical
Importance of results are stated, dissertation thesis is formulated, the background
of practical implementation of research results is given.

In the first chapter of dissertation - literature review - questions of the
evolutionary approach in learning the basics of the spread of genetically
determined disorders are revealed. This approach provides powerful tools for the
prediction of the formation of the genome sites potentially related to multifactorial,
hereditary-dependent diseases.

In the second chapter of dissertation materials and investigative techniques
are described. For research objective, work was carried out in according to
following main principles of the analysis:

1. Choice of hierarchical level of analyzed populations. The analysis was led at
three levels of population systems: regional, ethnic and sub-ethnic. However for
the greatest completeness on the ethnic level was held two options of comparative
analysis of Central Asian ethnic groups: «ethnoses among ethnoses» and «ethnoses
among regionsy of Eurasia.

A) «Ethnoses among ethnoses»: comparison was led with populations from
regions which have appeared to be genetically close to Central Asian genetic
pool. B) «Ethnoses among regions»: was led comparison of Central Asian
ethnoses with genetically close regions. It has allowed developing the analysis of
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ethnic variability of Central Asia in a context of distinctions of regional genetic
pools.

2. Methods and genetic objects (tabl. 1) used for the genepool analysis: a)
researching of parthenogenetic groups of markers — mtDNA HVS-I-region for
studying female line of inheritance and Y-cr. (NRY) for studying male line of
inheritance; b) studying of autosomal and X-ch. markers, giving general concept
about genealogical set of population based on the total contribution of numerous
ancestors of both sexes; ¢) complex multilocus population -genetic analysis of
regional population for studying diversified structure of Central Asian populations
in a landscape of Eurasia in general; d) studying of «housekeeping» genes of
H.pylori and immunogenetic variants of HBV S-gene for detailed research in
history of regional populations migrations. This approach was used as the
additional tool to traditional approaches of ethnogenetic analysis on human DNA,
in view of high sensitivity and more dynamical character of evolving of viruses
and bacteria in comparison with Homo sapiens.

Table 1
Analyzed markers and populations
MARKERS REGIONS AND POPULATIONS
Y-chromosome (105 populations)
NRY | 11 locuses, 89
mtDNA (105 populations) 26 populations of Central Asia (Uzbeks, Tadjiks, Turkmens,
HVS-I | 121 polymorph. sites | Karakalpaks, Kazakhs, Kyrgyz) in comparison with
Autosomal markers (105 populations) | populations from Africa, Middle East, Europe, Volga-Ural
27 locuses, 437 region, Caucasus, Asia
X-chromosome (105 populations)
9 locuses, 113
Helicobacter pylori
atpA, efp, Strains from Uzbeks, Tadjiks, Kirghiz from territory of
“Housekeeping” | mutY, ppa, 72 Uzbekistan and Kyrgyzstan in comparison with isolates
genes trpC, urel | isolates | from Western Europe, Siberia, Middle East.
yphC
Hepatitis B virus Isolates from Uzbeks, Tadjiks, and Kyrgyz from territory of
Uzbekistan and Tadjikistan in comparison with virus from
A-G genotypes S-gene 118 | Europe, South, Central and North America, Africa, Far East,
isolates | Central, East, South and South-Western Asia, Atlantic
islands and Australia.

3. Organization of compared ethnoses and regions by a historic-geographical
principle. In cases where not all the regions were presented by full panel of
markers in the literature, association of regions to macro regions was done.

4. The analysis of genetic pool by different methods of multivariate statistics.
Use of different analysis methods (on the basis of genetic distances - cluster
analysis, multidimensional scaling; on the basis of correlation matrixes - the
factorial analysis) for the same markers has allowed to lead cross-check and search
for the most sustainable patterns that are not dependent on the method of analysis.
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For the greatest objectivity was led analysis of visualization of genetic distances
using two different methods: multidimensional scaling and cluster analysis.

The basic statistical approaches: phylogenetic analysis by Neighbor-joining
alignment was led ; paired assessment of genetic distances done by Kimura’s
method; for the analysis of multilocus data was used methods of cluster analysis
and multidimensional scaling; for analysis of prospective recombinant sequences
was used the procedure of bootscaning; bootstrap -value was calculated; probable
points of fracture was estimated by maximization of y*-square; the factorial
analysis was led by analysis of correlation matrixes; was led the assessment of
probability of evolutionary inheritance affinity of isolates, etc. Results admitted
reliable if they proved by all types of the statistical analysis. Genetic distances
maps were estimated according to Nei (1975) and Cavalli-Sforza, Bodmer (1971).
Cartography-statistical analysis was led by the original software developed under
the charge of prof. E. Heyer (1997) and with use of simulation program of
mutation age calculation (F.Austerlitz, 2003). In the analysis were used following
software packages: Microsoft Excel 2010, Microsoft Access 2010, FSTAT,
GENETIX, Genepop v.4.0, JIMP 5.1, CLUMPP, Mega v4, Structure 2.2, Arlequin
3.1, Phylip, Gene Runner v.3, SPSS 14.0, Leadmix41, Batwing, and others.

In the third chapter of the dissertation presented the results for multilocus
ethnogenetic variety of H.pylori isolates in Central Asia. We have analyzed and
compared results of multilocus sequencing of 72 isolates from territories of
Kyrgyzstan and Uzbekistan with 147 isolates from Indo-Iranian populations of
Iran, considering data about a geographical/ethnic origin and linguistic belonging.
Phylogenetic analysis was carried out in a bigger sample set of 330 strains of
H.pylori from Europe/South Africa and 147 Iranian and 72 CA- isolates. The
results of the study show that all strains of H.pylori in CA belong to one European
(hpEurope) populations, and grouped with isolates from Spain, UK, Finland,
Turkey and Italy. Thus we did not manage to identify pure, separate population
structure of Iranian isolates at a level of separate strains. All CA-isolates have
settled down between different populations in hpEurope group. Moreover,
distribution in genome of H.pylori strains allocated in CA ancestral groups of
nucleotides shows an accessory to the European population. Earlier has been
shown existence of several ancestral populations of H.pylori: ancestral Africal,
Africa2, East Asia, Europel and Europe2. Apparently, H.pylori strains, allocated in
the modern Europe, are recombinants between bacteria of populations AE1 and
AE2. It is supposed, that microorganisms of these populations have got to the
Europe from various sources: H.pylori populations AE1 mainly from CA, AE2 -
from Middle East and North Africa. Therefore at a following stage of work on
revealing the basic ways of distribution of H.pylori we analyzed strains of
H.pylori, allocated from various ethnic groups with use of the hierarchical analysis
of variants. All isolates have been divided on 3 covariance component: inside-
population (IP), between population/inside groups (BP/IG), and between groups
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(BG). Parameters of variability in components IP, BP/IG and BG were 94,3%,
1,67% and 4,04% accordingly.

Consequently significant variability of isolates at a level of population was
established. For research of genetic differentiation traces not visible at an
individual level, we have counted Fsr between pairs of marked populations - CA
groups are distributed in five clusters, 3 of them contain not only CA-population.
The Iranian-Arabian population is grouped in cluster between Palestinian and
Israeli strains. Kurds from Sanadaj in the north of Iran also grouped near to this
group. The second Kurdish population from Kermanshah and Lor from
Hurramabad (Western-Central Iran) form distinct group with strains from Turkey.
The third cluster is generated from the Uzbek and Tadjik populations together with
the lranian populations from northeast border (Sari and Mashhad). I.e., the close
relationship of Tadjik, Uzbek and Iranian isolates from the north of Iran was
shown. Kirghiz strains was more close to populations from Siberia (Russian
Federation) that corresponding with genetic, archeological and historical data,
where Altai - an ethnic source of modern Kyrgyz. Genetic proximity of strains
from Uzbekistan with some Iranian isolates possible can be explained by affinity
of ethnic roots of Uzbeks, Tadjiks and north-east Iranians.

H.pylori from territory of CA is similar to another isolates from populations
of Western Europe and shapes earlier described hpEurope population. HpEurope
population has been generated by the contribution of two various ancestral
populations, AE1 and AE2 which proportional parities vary depending on the
location. CA-isolates are not an exception and also have been generated with the
similar contribution of these two ancestral sources.

In the fourth chapter of the dissertation presented analytical materials on
gene geographic diversity of HBV. One of the features of Uzbek HBV population
was a high variety of genotypes - 4 genotypes (A, C, D, G) from 7 investigated
where dominating were genotypes D and A, 78% and 19% accordingly. The
analysis of distribution of HBV genotypes depending on an ethnic accessory of
patients (Uzbeks, Tadjiks, Korean and others) has shown, that genotype A was
revealed among individuals of Uzbek and Tadjik nationality, genotype D was
universal for all ethnic groups, the genotype C was dominating among Korean
(60,0%) and also is detected among individuals of Uzbek nationality (40,0%).

It is known that the distribution of genotypes vary depending on geographical
regions of the world, that probably reflects their different origins and pathways of
the human migration. P.Simmonds (2000, 2005) has shown phylogenetic likeness
of HBV variants of human, chimpanzee, gibbon and the orangutan. Virus found in
chimpanzees, the most related with human HBV variants in comparison with other
primates, namely with the genotype E - 'African’ variant, which still dominates in
Africa. Phylogenetic analysis of local HBV-D-genotypes with variants from other
regions of the world has shown that our strains are in the same cluster with
‘African, European, Asian' HBV-D1-variants, that shows a close affinity of CA-
isolates with variants of the virus from Africa, South/East of Eurasia and Europe.
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It is remarkable, that according to results of some independent researches -
the least genome distinctions have been revealed at a chimpanzee and human, and
an ancestral home of Homo sapiens was the African continent, and according to
the lead analysis affinity is traced, as Host, and its virus at levels of chimpanzee —
Africa, Africa — South/East of Eurasia - CA- Europe. As during transition of Homo
sapiens to a settled life races and ethnic groups were shaped, so in parallel,
possibly, there was evolution of HBV - arising mutations/recombination caused
occurrence of genotypes.

Probably Africa is «cradle» not only for modern human, but also for HBV so
there is an affinity of ancient evolutionary processes. Based on the high level of
HBV infection in Uzbekistan, immunogenotypic diversity of ‘Central Asian' virus
and comparative analysis of virus HBV isolates from other regions of the world, it
can be assumed that CA was HBV-endemic region since active colonization of the
continent and should play a role not only in the settlement of Homo sapiens, but in
the spread of HBV in Eurasia as well.

In the fifth chapter of the dissertation the results of the study of ethnogenetic
landscape of Central Asia are described.

From lineage to tribe. The analysis of 11 STRs loci of NRY at a level of the
same lineage in populations of Uzbeks, Kazakhs, Turkmens, Kirghiz, and
Karakalpaks shown the maximal percent of genetic relationship: 0,54 (p<0,001);
0,34 (p<0,01) and 0,77 (p<0,001) respectively. However, the genetic proximity at a
level of clans was significantly lower for Kazakhs, Turkmens, Karakalpaks from
Kungrad, Uzbeks, Karakalpaks from Turtkul: 0,30 (p<0,01); 0,21 (»<0,001) u 0,40
(p<0,001); 0,07 (p<0,05) and 0,09 (p<0,05), respectively. And already at a level of
tribe genetic relationship has not been established: -0,02 (p<0,05); -0,04 (»<0,001);
-0,07 (p<0,01); -0,0011 (p<0,1) and -0,10 (p<0,01), accordingly.

Thus, it is shown that blood relationship as the basis of ethnic structure has
the biological basis only at a level of lineage or clan. In fact, in terms of genetic
relationship, the tribe is a conglomerate of clans with different genetic origins.
Most likely, this 'blood ancestor-founder' was necessary for the social integration
of clans “under one banner”. In addition, our data show that at the level of the
lineage and clan the organization of population is endogamous. Data of genetic
diversity of NRY between populations within each ethnic group allow calculating
the effective population size, rate of growth of the population and estimating the
approximate minimum age of group. The average coefficient of first divergence in
almost at all populations was >1000 years ago from the present, with the exception
of Karakalpaks, for whom this factor amounted to 880 years. These data
demonstrate not the age of population, but minimum time of ethnos origin. Our
results go contrary to all known historical records about the dating of all CA-
populations. It is fair to say that the state organization of Uzbeks, Kyrgyz and
Kazakhs began in 14-17 centuries, but their genetic formation as ethnic groups
began more than 1000 years ago.
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The comparative analysis of genetic and social structure of Central Asian
populations. Polymorphisms of HVS-1 mtDNA inherited on maternal line was
analyzed at 12 nomadic and 9 farmer CA populations with the parallel analysis of
genetic variety of six STRs non-recombinant region of NRY at 11 nomadic and 7
farmer populations. Both systems were analyzed for the assessment of genetic
diversity and demographic growth of nomadic and farmer populations. In the
analysis of mtDNA, heterozygosity (H) and the average number of pairwise
differences (p), which are the estimates of population diversity, were high in the
nomadic (0,99; 5,29) and farmer populations (0,99; 5,32), with minor differences
in the two populations for H and p (Wilcoxon test p>0,1 for both indicators). Low
level of differentiation among nomadic and farmer populations (Fst=0,01; p>0)
were established. Moreover, both groups of populations showed significant
negative (D) Tajima test for neutrality: 21,90 and 21,76 in the nomadic and farmer
populations, respectively (p>0,1), which is a sign of demographic growth.

In a counterbalance to mtDNA data, A received on NRY was significantly
lower in nomadic groups, than among agrarian — 0,86 and 0,99, accordingly
(p<0,01). Similar data were in the parameters of pairwise analysis (p) which were
lower at nomadic populations in comparison with agrarian — 2,86 and 3,59,
accordingly (p<0,01). Besides, nomadic populations show higher level of
population differentiation (Rst) in comparison with farmer populations — 0,19 and
0,06, respectively (p<0,01). However, such parameters of high level of
differentiation in nomadic populations do not grow out of significant gene-
geographical distances. Parameters of demographic growth (r), were lower at
nomadic populations in comparison with agrarian, but the difference was
insignificant — 1,004 and 1,008, accordingly (p=0,056).

In general, results on mtDNA have shown that both groups of populations
show high level of intra-population variety and low level of inter-population
distinctions, both groups of populations are characterized by fast demographic
growth. And on the contrary, data on NRY have revealed an essential difference
between two groups of populations: nomadic populations showed significantly low
level of intra-population distinctions and expressed high level of inter-population
distinctions, and the tendency to decrease in a level of demographic growth in
comparison with farmer populations.

MDS-analysis of nomadic populations, revealed the existence of individual
clusters belonging to one clan and having the same Y-STRs haplotype at
Karakalpaks. We called these clusters, genetically identical and belonging to the
same descending group (lineage or clan) “identification cores”. Considered
identifications cores feature NRY and mostly limited to nomadic populations. In
fact, only some of them were considered for NRY in the agrarian populations and
for mtDNA in agrarian and nomadic populations. Moreover, the average quantity
of individuals who are carriers of the same haplotype (C) was higher on NRY at
nomadic populations than in agrarian 2,71 and 1,15, respectively (p<0,01). It was
also higher than the average of (C) for mtDNA in both groups of populations-1,19
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and 1,21 respectively. For a correctness of parameters in the analysis of NRY
identification cores, we carefully prepared sample set at nomadic ethnogroups -
samples of the men who are not consisting in close relationship, i.e. all individuals
have not been connected in two generations. Therefore these identification cores,
possibly, are direct result of internal dynamics of patrilineal descending groups at
nomadic populations (the population divides on tribes, tribes on clans, clans on
lineages).

In addition we led the analysis of nomadic social organization with use of
OBSS-model (One-big-several-small) which allows comparing evolution of
genetic variety in populations with panmixia (OB) and populations of the same
size, but divided to several isolated local dems (SS). The nomadic population is
similar to SS population if to consider men (every descending group is local deme
without migrations between them) which in the long run lose variety of NRY due
to complex influence of genetic drift and process of linear decline (H=0,86;
C=2,71; Ps-27%). On the other hand, the similar high level of inter-deme
migrations at women shows, that the female part of nomadic ethnoses conforms
with OB-parameter of population and that in long term conditions the high level of
mitochondrial variety is persisting (H=0,99; C=1,19; Ps=74%). Study of genetic
diversity among Uzbeks revealed demographic processes, caused by changing
lifestyle. Values of genetic diversity on NRY at Uzbeks (Ps=0,48; C=1,54) are
similar to data from the Indo-lranian farming ethnic groups (Ps=0,45; C=1,69).
Probably, apart from the presence of Indo-Iranian groups in the original
composition of Uzbeks, such changes are due to changes in the social organization
of nomadic lifestyle to a settled the past few centuries. Variety of NRY at Uzbeks
and Tadjiks did not contain traces of nomadic social organization. This is well
illustrated by comparing the NRY at Uzbeks living in the South and the North of
Uzbekistan (Ps=0,93 and 0,48; C=1,04 and 1,54, accordingly). Southern Uzbeks
begun sedentary life in 16 century and at northern Uzbeks sedentary life and
endogamy are dated by 17-18 centuries. This statement also verified by reduction
of genetic relationship on NRY at Uzbeks in descending groups in comparison
with Kazakhs, Turkmens and Karakalpaks. In such relatively fast transition
probably participate 2 demographic processes: 1) social - transition and loss of
nomadic life by Uzbeks in 16 century led to disappearance of descending groups in
structure of the social organization and the subsequent reorganization of family
traditions in endogamous, characteristic for traditional agricultural populations in
the south of Uzbekistan; 2) intensification of gene stream from traditional agrarian
ethnogroups to the Uzbek populations. Genetic distinctions between Uzbeks and
agricultural populations reliably lower, than between nomadic and agrarian
populations. Parameter of Rst on NRY between northern Uzbeks and agrarian
groups has made 0,05, and between northern and southern Uzbeks - 0,03. While
the Rst when comparing each of the 8 nomadic groups with farmer populations
was 0,11.
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Genetic distances on mtDNA between traditional farmer populations and 4
Uzbek populations also were low, than at comparison of agrarians with 12 nomadic
groups: 0 — 0,014 (0,005) and 0,001-0,047 (0,012), accordingly. This study
confirms the theory about urgency of demic processes of distribution at agrarian
populations which states that even at such microgeographical scales, there are
more likely actual migrations in agrarian ethnoses with subsequent biological
injection, than just spread of technologies. Similar processes are described also in
one of Indian populations which recently passed to agricultural way of life in a
similar way to CA Uzbeks.

Thus, this analysis demonstrates how cultural division (fragmentation) in
patrilineal groups was reflected diversity of Y-ch, without affecting the diversity of
mtDNA. In fact, the demographic history of man's part of populations has structure
of linear division of descending groups without the subsequent mixtures between
descending groups that leads to so-called identification cores and to NRY variety
decrease. In turn, the female population in each generation is exposed to massive
genetic injections between descending groups (lineage or clans) as a result of
social rules of exogamy in the given population and by that prevents displaying of
mtDNA traces in the social organization of group. The example of genetic variety
at Uzbeks evidently shows that such molecular trace of NRY variety can be
transient and may disappear within several centuries after disintegration of
descending groups.

Sex-specific multilocus genetic structure and the social organization in
Central Asia. Using 27 untied polymorphic autosomal STRs markers (AR=16,2;
H.=0,803 on the average) and 9 X-linked markers (AR=12,6; H.=0,752 on the
average) we analyzed 10 bilinear farmer populations and 11 nomadic populations
of CA. Total heterozygosity slightly differed between X-linked and autosomal
markers, and also between the associated samples (p=0,09), in bilinear farmer
populations parameter p=0,13, in patrilineal nomadic populations p=0,12. Total
gene-diversity of population structures for autosomal markers was significantly
higher for the X-linked markers at nomads Fs;*¥=0,008 (0,006-0,010) and
Fsr9=0,003 (0,001-0,006) (Ho: Fs1™=Fs1™; Hy: Fsi™>Fs1™); p=0,02). In farmer
populations results of distinction of autosomal and X-ch. markers were
insignificant: Fst®=0,014 (0,012-0,016) and Fs:*=0,013 (0,008-0,018 on
p=0,36). Proceeding from these results and following the forecast of the used
model, it was shown, that at patrilineal nomads where Fs1>Fs:™), the effective
number of women is higher, than at men. At the analysis of bilinear farmers the
same was not observed.

In summary, it is shown that the effective women number is higher, than men
number in nomadic populations, in farmer populations these parameters differed
slightly. Moreover, was established that at exception of all values of complete sets
(N¢/N, m¢m), where m<m,, and level of 0=0,101, level of migration for women
higher among patrilineal populations, than for men, in comparison with bilinear
populations. Despite of the fact that both groups are patrilocal, such differences in
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sex-specific migration were expected, as patrilineal nomads are exogamous
(marriages between clans) and bilinear farmers are basically endogamous. For
example in patrilocal and matrilocal Indian populations where migration is strictly
limited inside endogamous groups, sex-specific patterns were not under influence
of residing after marriage.

The comparative analysis of mtDNA, Y-ch., X-linked and autosomal
markers. It is important to note, that our results on autosomal and to X-linear
markers coordinates with results on NRY and mtDNA: values of N#N, m¢#m
compatible to observable values of Fsr"uFs™P"Y. These sets of values is
identical for bilinear and patrilineal populations as we have revealed
Nimg#/N,,m,=2,1 and Nim¢N,,m,=21,6 for two groups accordingly.

All the studied genetic systems — mtDNA, NRY, X-linked and autosomal
markers demonstrate that patrilineal nomads, unlike bilinear farmers, have strong
sex-specific genetic structure. The parameters based on the analysis of X-linked
and autosomal markers such presumably because of high level of migration and
greater effective number of women, than at men. To find out on what population
samples and in what limits we shall apply our approach, we analyzed sex-specific
structure of 51 populations presented in HGDP-CEPH where the information on
differentiation on 784 autosomal and 36 X-linear STRs is available. The analysis
has shown greater differentiation of X-linked markers in comparison with
autosomal at the majority of populations, where Fs:™>Fs®. Unfortunately,
HGDP-CEPH do not contain detailed ethnic information for the investigated
groups, therefore it was impossible to differentiate populations depending on life
style.

Thus, we showed that the joint analysis of autosomal and X-linked alleles
provides rational methods of forecast for sex-specific demography and history in
human populations. Multilocus complex approach in the analysis of sex-specific
genetic structure at CA populations when the genetic information of mtDNA,
NRY, X-linked and autosomal markers analyzed collectively, has shown, that
contrast distinctions of male and female genetic differentiation can be caused not
only by difference in sex-specific level of migration, but also by different effective
number of population groups. On example of patrilineal nomads were shown that
sex-specific distinction in population structure can be result of high effective
number of women and their effective migration. Comparing ethnic groups with
different social organization and way of life (patrilineal with bilinear or matrilocal
groups), it was shown that the social organization and life style have a huge impact
on the distribution of genetic variation in human populations.

Genetic traces of ancient expansion of Homo sapiens in the territory of
Eurasia. The analysis of mtDNA has shown, that the age of expansion in territory
of Eurasia (1) significantly decreased from the East to the West (Spirman’s test
between t,, and longitude: r=0,72; p<0,001). At the rate of female generation of 29
years and frequency of mutations is 10™ on a site and on generation, results of our
research have shown, and that the age of expansion had the expressed tendency to
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decrease from 30 thousand years in the territory of China up to 17 thousand years
in the Western Europe. The age of expansion in CA-region was 26 thousand years.
On the basis that frequency of mutations makes 5x107® on a site and generation that
conforms transient variation of mutation frequency ~1 every 20 thousand years,
estimated time of expansion will make: 61 - 63 thousand years in the Far East, 35
thousand years in the Europe and 54 thousand years in CA.

Results on NRY also show decrease in a genetic variety from the East to the
West of Eurasia (Spirman’s correlation parameter between o” and longitude:
r=0,49; p<0,001). When evaluating men's expansion on the annual calculation, at
estimated genealogic mutation frequency 2,1x10° on a locus and generation
(Heyer et al., 1997) and duration of man's generation of 35 years (Tremblay and
Vezina, 2000), age of expansion varied from 19 thousand years in China to 11
thousand years in the Europe, and in CA this age made 16 thousand years. When
assessing the frequency of mutations based on phylogenesis at 0,69x10 for 25
years (Zhivotovsky et al., 2004), the age of expansion was 40 thousand years in
China, 25 thousand years in the Europe and nearby 36 thousand years in CA (fig.
1).

To understand the evolutionary mechanism underlying the trends reducing the
age of expansion from the East to the West of Eurasia, the comparative analysis of
the proportions of the LIC were conducted -that is proportional ratio of populations
where the age of divergence between populations of different geographical regions
Is higher than the maximum of two ages of expansion.

According to mtDNA at comparison of populations from various regions of
Eurasia (in total 9106 pairwise comparisons), average value of LIC has made 11%.
It means that in the majority of cases, parameters of t, were less, than age of
expansion of one population from the compared pair of populations. At pairwise
comparison of population mtDNA from any region of Eurasia, proportion of LIC
always was less than 40%.

For NRY when comparing populations in different regions of Eurasia (in total
1904 pairwise comparisons), average exponent of LIC made 45%. These rates
were highest when comparing Chinese with other Eurasian populations of regions:
from 76% in CA up to 95% on the Middle East. The lowest parameters were at
comparison of regions in territory of the central and western Eurasia: from 15% up
to 39% between Pakistan, CA, Middle East, Caucasus and Europe.

In general both genetic systems demonstrate the focus of expansion from
Eastern Eurasia to the Europe through migrations (either periodic episodes of
genetic drift, or massive and sudden populations moving) occurred over the past 60
thousand years. However, the age of expansion received on mtDNA is slightly
higher (17-63 thousand years), than on NRY (11-40 thousand years). The
differences between these systems might be the result of errors in the analysis of
frequencies of mutations and/or socio-cultural differences between men and
women, affecting the level of genetic diversity of these two genetic systems.
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Consequently, we concluded that the wave of expansion moved from Eastern
Eurasia (from the Far East or from CA) to the Europe during early Paleolith.

Multilocus landscape of Central Asian populations. Genetic variety.
Analysis of allele varieties (AR) and expected heterozygosity (He) showed amazing
distinctions between CA and other populations in allele variety (y%°=105,29;
d.f.=25; p<0,0001) and in expected heterozygosity (x°=67,98; d.f.=25; p<0,0001).
Also we detected insignificant differences between Indo-Iranian (AR=13,8) and
Turkic groups (AR=13,7; Z=-0,69; p=0,49) though expected heterozygosity was
significantly higher at Indo-Iranian groups of populations than at Turkic-speaking
(H.=0,818 uH.=0,787, accordingly; Z=-4,55; p<0,0001). Particularly dramatic
differences were found between populations of CA, Europe, Central and South
Asia, Middle East and Eastern Asia in allele variety (K=36,46; d.f.=4; p<0,0001)
and expected heterozygosity (K=52,94; d.f.=4; p<0,0001). Possibly, such
distinctions were formed by low heterozygosity in Eastern Asia and slightly
increased AR in the Middle East (p<0,0001 for both parameters AR and He) (fig. 2).

Population differentiation. All 26 CA-populations slightly, but reliably
differed (Fs1=0,015; Clggy,=0,011-0,018; p<0,01). At the pairwise analysis, values
of Fsrvaried from -0,004 to 0,056, and at correction by Bonferroni method robust
distinctions were in 205 (63,1%) from 325 pairs of populations. Such picture of
robust estimates is formed basically due to pairwise comparisons between one of
Turkic and one of Indo-European populations and comparisons between two Indo-
Iranian populations. Proportional distribution of genetic variations among ethnic
and linguistic groups of populations showed that more than 98% of all variations
were within the population (p<0,0001). The evaluation of the ethnic and linguistic
affiliations in the observed variations showed good compliance (Fst=0,007;
p<0,0001 and Fs=0,011; p<0,0001, respectively). We didn’t find evidence of
geographical isolation within the limits of each Turkic and Indo-Iranian groups of
populations (p=0,363 and p=0,772, accordingly).

Correspondence analysis based on the counting of alleles, divided the
population of Central Asia into 2 basic groups: Turkic and Indo-Iranian
populations. However, 2 Turkic-speaking populations, Uzbeks from Fergana area
and Turkmens from Karakalpakstan, were exception and clustered with Indo-
Iranian populations. Besides it is remarkable, that according correspondence
analysis, some Uzbek populations from Bukhara, Pendjikent and Fergana have
shown the mixed picture — have settled down more close to Indo-Iranian groups of
populations.

The complex correspondence analysis of Eurasian alleles placed CA
populations in intermediate position between group of population from Europe,
Middle East, Central and South Asia and Eastern Asia. Turkic speaking and Indo-
Iranian populations were grouped separately: Turkic speaking CA-populations
have settled down more close to populations from Eastern Asia, Indo-Iranian
ethnogroups have settled down more close to other populations from Central and
South Asia, Europe and Middle East. It should be emphasize, that populations of
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CA-region are more scattered, than any other groups of populations in Eurasia. It is
remarkable, that Hazaras of Pakistan which according to historical annals of this
population are direct descendants of Chingiz-khan in the male line situated
between Turkic speaking CA-populations.

Cluster analysis. The joint analysis of the populations of Eurasia and Africa
showed that the highest rate average posteriori probability (D) after 40 independent
simulation researches was- for values K=7 estimated clusters, with Log [P
(K=7|D)]-167565,4 (SD=22,8), however at value K=6 average values of posterior
probability were only the little below with Log [P (K=6|D)]-167653,8 (SD=10,6).
At post-processing for K with the greatest value of likehood factor, calculated by
CLUMPP program, this factor was the highest (0,99) for values K from 2 to 5, and
it is more than 0,87 for values K=6, indicating absence of true multimodality of
runs. At K=2 we observed a pure cline «East-West». CA-populations are an
intermediate link between cluster, generated by populations of Europe, Middle
East, Central/South Asia and Africa, on the one hand and cluster of populations
from Eastern Asia, on the other hand. Such intermediate position of CA-
populations on cluster analysis has coordinated with results of allelic conformity
analysis. All individuals from CA belong to these two main clusters at values of
K=2.

33.8-38. f- 70-80

4.8-9.7 -10_90 ‘
Fig. 1. Distribution of expansion ages in Eurasia inferred from mtDNA data.
The color of the points indicate the age of expansion, with on the left of the scale,
the ages (in ky) estimated using the pedigree-based mutation rate and on the right of
the scale, the ages estimated using the transitional changes rate proposed by Forster
etal., (1996).
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Fig. 2.Geographic location of the Central Asian populations.
Linguistic affiliation: violet — Indo-Iranian groups, yellow — Turkic speaking group
and proportion of microsatellites with relative ethnic affiliation are also indicated.
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Fig. 3. Population structure inferred from multilocus data using the software
package Structure.

The data consisted in 767 individuals from 26 Central Asian populations genotyped
at 27 microsatellite loci, plus 869 individuals from 44 African and Eurasian
populations from the HGDP-CEPH Human Genome Diversity Cell Line Panel.
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Thus, there was not a single individual who would belong only to one cluster:
among Turkic speaking population Eastern Asian factor was dominated, among
Indo-Iranian representatives with greater fraction there was cluster, generated by
populations of Europe, Middle East, Central/South Asia and Africa. At values of
K=3, six African populations are grouped in unified cluster. At K=4, the European
and Near-Eastern populations are grouped together with populations of Central and
South Asia, mainly with Indo-lranian ethnogroups. Besides it has been revealed 2
clusters, exclusive for CA-populations: at K=5, greater component of fifth cluster
among Turkic speaking populations and at K=6 dominating component of sixth
cluster among representatives of Indo-lranian CA-populations. It is necessary to
note, that the cluster analysis showed a similar contribution with Turkic speaking
CA-populations among the Uyghur and Hazaras (fig. 3).

Turkmens of Karakalpakstan and Uzbeks from the Fergana area were the
exception, in which the share of East Asian lines amounted to 27,2% and 17,8%,
respectively. Indo-Iranian speaking populations had mainly West-Eurasian
component (Central/South Asia, Europe and Middle East) within the limits of
72,7-94,5% from the general contribution, thus individual share of these three
regions varied among Indo-Iranian ethnogroups. It is remarkable, that in two
populations of Uzbeks of Bukhara area the high proportion of West-Eurasian
ancestral participations was established — 81,4% and 78,5%, accordingly.

Estimated origin of Indo-lranian and Turkic speaking Central Asian
populations. Cluster analysis showed that the majority of Indo-Iranian populations
have significant factor of participation of two clusters (bright blue and beige on fig.
3), found predominantly in this group of the population. Correspondence analysis
and cluster analyses showed that Indo-lranian population is very close to
populations from Central/South Asia. If to consider Indo-Iranian population in a
complex we can see that value of pairwise assessments of Fst between almost all
pairs of Indo-Iranian populations, high level of variety among these populations
and variability of admixture level with assumed ancestry populations confirms the
assumption, that Indo-lranians — are old residents of this region. And this
hypothesis is confirmed by archaeological evidence. Conversely, a lower level of
genetic differentiation was set among the Turkic populations, despite their broad
geographic distribution suggests a younger age compared to Indo-Iranian.

The present study also illuminates an origin of Turkic speaking CA-
populations. Cluster analysis has shown that the majority of individuals in Turkic
speaking populations had significant factor of «Central-Asian» cluster participation
and the insignificant contribution of «Eastern-Asiany» cluster. Possibly, presence of
the «Central-Asian» component among Turkic speaking populations is ancestral
contribution of the Altay region, and «Eastern-Asian» cluster testifies ancestral
injections from the East of Eurasia, which Asian nomads introduced by more
recent migrations. The pro-European sight at continental demographic expansion
from the East to the West is usually accompanied by the description of extreme
cruelty and violence of Hun armies led by Attila (406-453 B.C.) or the Mongolian
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empire of Genghis Khan. However, our results have challenged this concept, and
rather demonstrate not the complete destruction and replacement of the local
population, but only a partial mixing and/or replacement. We do not reveal any
evidence of Eastern-Asian contributions among modern representatives of Indo-
Iranian ethnogroups (Tadjiks, Turkmens) which means that the ancestors of these
populations were not replaced during expansion of nomads from the East. Similar
results have been described in researches of Zerjal et al., which indicated absence
of «genetic heritage of Genghis Khan» in the studied populations of Tadjiks and
Turkmen. The contributions of East nomads detected only in Turkic speaking
populations, together with the fact of proximity of cultural traditions and ways of
life between these groups, which probably assisted to intergroup marriages, and
have generated such genetic similarity.

The Uzbek populations are scattered between Turkic and Indo-lranian
populations (fig. 3). Some populations of Uzbeks (Fergana and Bukhara areas)
were genetically closer to Indo-lIranian speaking populations while others
(Pendjikent Tadjikistan, Karakalpaks) are clearly grouped with Turkic speaking
populations confirming the historical evidence, which state that the ethnic history
of the modern Uzbeks was formed as an alliance of many different groups
including both Turkic, and settled Indo-Iranian tribes. Possibly, given union
included local Chagatai tribes which, as is known, conducted a nomadic way of life
at the moment of association, but were initially shaped from local settled Indo-
Iranian groups.

Thus, our results support the hypothesis of Comas et al. (2004) in which CA
plays the role of important contact zone between two contrast groups of
populations. Our researches show that the so-called «Turkic» group is relatively
recent and brought to the region from the East whereas another, presented today by
Tadjiks, Turkmens and some Uzbek groups, is more ancient, and occupied this
region since earlier times.

The peoples of Central Asia, which, according to our data from ancient times
formed in a close neighborhood, making a color mosaic of genes and traditions
have symbiosis of the authenticity and transfusion of the genetic-ethnographic
characteristics and values, creating total unique semantic field and ethno-cultural
dialogue.

It is clear that research of anthropogenetic processes in populations of Central
Asia provide unique opportunities and models for multidimensional approaches of
check existing hypotheses and the launching of new theories on the evolutionary
selection factors that affect the gene pool and its manifestations.

CONCLUSION
1. H.pylori from Central Asian territory is similar to Western Europe isolates,
and shaped by two ancestral populations — genotype Ancestral Europe 1
(dominant) and Ancestral Europe2 and for AE1-genotype Central Asian region
probably is the source. H.pylori from the territory of Central Asia form a separate
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cluster group: close relationship of Tadjik, Uzbek strains and Iranian isolates from
the north of Iran is established. Kirghiz isolates were found to be closer to
populations from territory of Siberia.

2. High diversity of HBV genotypes in Central Asia was found -4 genotypes
(A, C, D, and G). Phylogenetic analysis of Central Asian genotype HBV-with
options for other regions of the world showed a close relationship between the
dominant genotype D (0,78), the D1-subtype with variants of the virus in Europe,
the Middle East and Africa.

3. The rates of genetic affinity for STR-NRY in Kazakhs, Turkmens,
Karakalpaks Turtkul at the level of the same lineage were high: 0,58 (p<0,001);
0,34 (p<0,01) and 0,77 (p<0,001), respectively. The coefficients of relationship at
the level of clan for Kazakhs, Turkmens, Uzbeks and Karakalpaks from Kungrad
and Turtkul were lower: 0,30 (r<0,01); 0,21 (p<0,001) and 0,40 (r<0,001); 0,07
(p<0,05) and 0,09 (p<0,05), respectively. At the level of the tribe, the indicators
were negative for all Turkic populations: -0,02 (r<0,05);-0,04 (r<0,001);-0,07
(p<0,01); -0,0011 (r<0,1) and -0,10 (r<0,01), respectively.

4. The analysis of mtDNA HVS-1 showed that total rate of differentiation
level for all populations was low: Fs1=0,013; p<0,0001. Level of diversity between
groups was 0,6% (p<0,001) of the total variability. Parameter of genetic
differences between Turkic and Indo-Iranian populations made 0,55% (p<0,0283)
of the total genetic variability. The rate of genetic differentiation on a sub-ethnic
level was significantly expressed in Indo-lranian group (Fst=0,0197; r<0,001) than
among the Turkic-speaking (0,3%; p=0,10). In all populations, in general, wasn’t
detected the correlation between genetic and geographic distances at the global
level on mtDNA HVS-1: r=0,00682; p=0,502.

5. Analysis of STR-NRY showed that the level of the genetic differentiation
between ethnic groups was 5,6% (p<0,02); general differentiation between
populations made Rs7-0,186 (p<0,001). Combined analysis, taking into account the
language and way of life of Turkic and Indo-lranian populations, showed the
general differences between the two groups — 9,1% Value of genetic differentiation
when comparing the ethnos-ethnos was slightly lower than the level within ethnos:
5,6% among ethnic groups, 18,6%, and 13,7%-between populations within the
ethnic group.

6. Analysis of heterozygosity (H) and the average number of pairwise
differences (p) of mtDNA, were high in nomadic populations (av.H=0,99;
av.p=5,29) and farmer populations (av.H=0,99; av.p=5,32). Heterozygosity (H) on
Y- chromosome was lower in nomadic groups than in the agrarian — 0,86 and 0,99,
respectively (p<0,01). Nomadic populations exhibit a higher level of population
differentiation (Rst) in comparison with farmers - 0,19 and 0,06, respectively
(p<0,01). Indicators of population growth (r) were lower in nomadic populations
compared with farmers - 1,004 and 1,008, respectively (p=0,056).

7. The level of genetic differentiation in all ethnic groups was higher on the Y
chromosome in comparison with mtDNA. The farming populations showed no
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significant difference in the genetic differentiation F1"=0,069 and
FsrMPNA=0,034, while among patrilineal nomadic population the level of genetic
diversity was higher in the male line of inheritance - Fsr{"'=0,177 and Fsr
(MDNA=0 010. Genetic diversity of population structure in patrilineal nomads on
autosomal and X-linked markers were: F¢¥=0,008 (0,006-0,010) and
Fsr%9=0,011 (0,001-0,004) (Ho: Fst™"Fs1™; Hy: Fst™ Fr™: p=0,02). In bilinear
farmer populations the differences of autosomal and X-chromosomal markers were
insignificant; Fst*¥=0,014 (0,012-0,016) and F<;“=0,013 (0,008-0,018 at p=0,36).

8. Analysis of mtDNA indicated that the age of expansion on the territory of
Eurasia (ty,,) declined significantly from East to West (r=0,72; p<0,001). The age of
expansion had a pronounced tendency to decrease from 30 thousand years in China
to 17 thousand years in Western Europe. Age of expansion in Central Asia
amounted to 26 thousand years. Results of expansion analysis on NRY also show a
decrease in genetic diversity from the East to the West of Eurasia (r=0,49;
p<0,001). In Central Asia this age was 16 thousand yrs. According STRs-NRY-
Batwing analysis of the minimal age of Uzbek population origin was 1232,71 yrs
old (N.=14088 (6765-23942); «=0,0108 (0,0065-0,0155)).

9. The apportionment of multilocus genetic variations among ethnic and
linguistic groups of Central Asian populations showed that more than 98% of all
variations were within the population (p<0,0001). Evaluation of the ethnic and
linguistic affiliations in the observed variations showed reliable conformity -
Fs1=0,007; p<0,0001 and Fst=0,011; p<0,0001, respectively. We didn’t find
evidence of geographical isolation within each of the Turkic and Indo-Iranian
groups of populations (p=0,363 and p=0,772, respectively).

10. Analysis of multilocus allelic diversity (AR) and heterozygosity (He)
showed differences among the Central Asian and other populations in allelic
variety (x°=105,29; d.f.=25; p<0,0001) and heterozygosity (x°=67,98; d.f.=25;
p<0,0001). Population differentiation at multilocus analysis at populations of
Central Asia is more pronounced than in the other regions of Eurasia: in European
and Middle Eastern groups pairwise estimation of Fst ranged from 0,011 to 0,015
and -0,008-0,021, respectively; in East-Asian groups from -0,011 to 0,046; and
finally, in Central Asia these rates ranged from -0,004 to 0,056. Heterozygosity
was significantly higher in the group of the Indo-Iranian populations than among
Turkic-speaking (H.=0,818 and H.=0,787, respectively; Z=-4, 55; p<0,0001).
According to multilocus analysis all 26 Central Asian populations slightly but
significantly differed (Fst=0,015; Clgg,,=0,011-0,018; p<0,01).
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