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IMpoaHann3npoBaHbl TaHHBIE 00 N3MEHYMBOCTH HYKJIEOTUIHBIX ITOCIIEIOBATEILHOCTE M 1IETBIX MUTOXOHAPH-
aJTbHBIX TEHOMOB Y yKpanH1ieB. CpaBHUTENbHbIN aHAIU3 MMApaMeTPOB FeHETUYECKOTO pa3HOOOpa3usl MoKa-
3aJI, YTO YKPAaWHIIBI, KaK U IpyTHe eBpoTieiicKre HapoIbl, XapaKTePU3YIOTCSI BBICOKMM YPOBHEM pa3HOOOpa-
3ust MTIHK. OnHako MexmonyssiunoHHble pasnuuust B EBpornie ouenb HU3KM (Fgr = 0.36%, p < 0.00001). 1o
pesynbpratam Fgr-aHaan3a yKpauHLBI TPOSIBIISTIOT HauOOoJIbIIIee CXOACTBO CO CJIOBaKaMM, PyCCKUMM, TIOJIsTKA -
MM, cepOaMu U 3cToHLaMu. Ha rpadpuke MHOroMepHOro IKaJIMpOBaHUS Fqr-IUMCTaHLUMI YKpauHLbI pac-
TOJIaraloTCsI BMECTe C 3aralHbIMUA U BOCTOYHBIMU CJIaBSTHAMM, 3aHUMasl CPeIN HUX LIEHTPaAIbHOE MOJIOXKEe-
Hue. Pe3ynbrarsl aHanM3a IMHAMUKU 3G @EKTUBHON YUCIEHHOCTH (/N,) MONyasiLiuii NoKa3ajlu pa3inuus
T10 JOJITOBPEMEHHO TMHaMmKe N, MeXly ceBepoM U 1oroM Bocrounoit EBpornsl. L1t ykpanHLEB U 10TO-
3aMaaHoOro PyCCKOTO HaceJIeHUs MEPUOJL pe3KOTO POCTA YNCIEHHOCTU 3apEeTUCTPUPOBAH B HEOJUTUYECKOE
BpeMmst (TIpuMepHO 8.2 THIC. JIET Ha3a), B TO BpeMsI KaK Y 3CTOHIIEB 1 CEBEPO-3aIaHbIX PYCCKUX POCT YMC-
JIEHHOCTM HOMYJISILIMI HaOMI01aeTCsl 3HAYMTEIbHO M03XKe — B 310Xy OpOH30BOT0 BeKa (ImpuMepHo 4.3 ThIC.
JIeT Ha3an). AHaJIM3 JaHHBIX 00 n3MeHYMBoCcTU MTIHK B cllaBSIHCKUX MTOMYJISIIIUSX MTOKa3all, YTO YacToTa
aTHocneupuYHbIX ramiotunoB MTJHK nocraToyHo HIMPOKO M3MEHSIETCS B Pa3IUYHBIX 3THUYECKUX
rpynmax — ot 1.3 y ciioBakos 10 10.3% y mmonsikoB. J1oist cinaBsiHO-cIieliuuIHbIX rariotuiioB MTIHK Tak-
K€ BapbUpPYET: MEHbIIIE BCEr0 TAKOIO POJa rarjOTUIIOB OOHapYKeHO y 4yexoB U cepboB (MeHee 10%), a

GoJIbIIIE BCero — y yKpauHIeB (23.6%).

Karoueswie crosa: mutoxonnpuainbHasa JHK, monexkynsapHas dumoreorpadusi, IMOMyISIIMOHHAST CIICIIN-

duuHocTts rarutotunoB MTAHK, ykpauHIibI.
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B nocnenHue gecsaTuneTus cylecTBEHHO YBEIU-
YUJIOCh YMCJIO HAYYHBIX UCCIIeTOBAHWI, TOCBSIIEH-
HBIX aHAJIM3y U3MEHYMBOCTU HYKJIECOTUIHBIX MMOCTEe-
JIOBATEIbHOCTEN LIEbIX MUTOXOHIPUAIBLHBIX T€HO-
MOB (MUTOT€HOMOB) B MOMYJISIHUSIX YeJlOoBeKa. DTO
MO3BOJISIET HA 3HAYMTEIHLHO OoJiee NETalbHOM YPOBHE
PEKOHCTPYHUPOBaTh (DUIOTEHETUYECKUE CBSI3U MEXITY
MaTEepUHCKUMU JIMHUSIMU MUToXoHApuanbHoit JIHK
(rartotuniamu MTIIHK) B cpaBHeHuu ¢ OoJiee paH-
HUMMU MCCIEI0BaHUSIMHU, 06a3MPOBABIIMMUCS HA aHA-
Jiu3e mojauMopduiMa OTAEIbHBIX TUIlepBapradenb-
HbIX yyacTkoB MTIHK (I'BC1 u I'BC2). Pe3ynbraThl
WCCJIENOBAaHUN U3MEHYMBOCTH 1IEJIbIX MUTOT€HOMOB
CITOCOOCTBYIOT AaJibHEHIIIEMY Pa3BUTUIO LIEJIOTO Psi-
Jla HarpaBJIeHUI, TaKMX KaK TeHeTUuKa IMOMyJISIMIA

lﬂononHMTeanaq uHdopMalus s 3TON CTaTbM HOCTYITHA
no doi 10.31857/S0016675823010083 nnast aBTOpU30BaHHBIX
MOJIb30BaTeJICH.
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YyeJioBeKa, KPpUMUHAJIUCTUKA U CyleOHasl TeHeTHKa,
rnajeoreHoMMKa u 3THoJiorus. Beicokast nuHgpopma-
TUBHOCTb aHaau3a NnojJuMopdusMa 1ejibiX MOJEKYJ
MTAHK HaxoauT npruMeHeHne B peKOHCTPYKILIMU I'e-
HeTU4YeCcKoil ucrtopur Haponon [1—3]. B mocnenHue
roJibl TOBOJIbHO MHTEHCMBHO Pa3BMBaIOTCS B JAHHOM
HampaBJICHUU WCCJIENOBAaHUSI pa3HOOOpa3usi MUTO-
XOHIPUATBHBIX TeHO(OHIOB CIaBsIH. YK€ MOJIy4eHbI
MOMYJISIIUOHHBIE TaHHbIE 00 U3MEHUYMBOCTU MUTO-
TEHOMOB B Pa3JIMYHbBIX TPYMIax CJIaBsSH: Y PYCCKUX,
MOJISIKOB, cep0OOB, YeXOB, CJIOBAaKOB M Oosrap [4—7].
OnmHaKo HEKOTOphIe (BasKHBIC B TNIAHE MCCIIETOBAHUS
9THOTE€HE3a CJIaBSIH) 3THUYECKUE TPyNibl — HAMpU-
Mep, YKparuHIIbl — OYEHb MaJIO 3aJeiICTBOBaHbI B UC-
CJIeJOBaHUSIX TEHETUUECKON NCTOPUMU CJIaBSIH.

Ienpro HacToOsIIIEH pabOTHI, TAKUM 00pa30oM, SIB-
JISIETCSl MCCIIEJOBAaHUE CTPYKTYPhl M pa3HOOOpa3us
MUTOXOHAPUATBLHOTO TeHO(POHIA YKPaUHIIEB, OCHO-
BBIBAsICh Ha JAHHBIX 00 U3MEHUYMBOCTH LIEJTBIX MOJIE-



Ta6muna 1. ['eHeTMUeCcKOe pa3HOOOpa3ue B momyIssiusaX EBpoIIbI 1o JaHHBIM 00 M3MEHYMBOCTH 1LIEJIBIX MUTOXOHIPHATTb-

HBIX TCHOMOB

MUTOXOHIPUAJIBHBIN TEHO®OH/ YKPAUHIIEB

IMonynsuus N k Hd (s.e.) T (s.€.) mpd D (p)
YKpauHIIbI 144 | 141 0.999 (0.001) 0.0018 (0.0001) 30.15 —2.42 (p<0.01)
Pycckue 376 | 361 0.999 (0.000) 0.0018 (0.0001) 29.03 —2.57 (p <0.001)
Yexu 150 | 140 0.999 (0.001) 0.0017 (0.0001) 28.52 —2.48 (p < 0.001)
CroBaku 139 | 133 0.999 (0.001) 0.0017 (0.0001) 27.93 —2.45 (p<0.01)
Tartapbl MOBOJIKCKUE 73 68 0.998 (0.003) 0.0021 (0.0001) 35.2 —2.33 (p<0.01)
OCTOHIIBI 114 | 106 0.999 (0.0014) 0.0017 (0.0001) 27.93 —2.33 (p<0.01)
CapIuHIIbI 63 50 0.992 (0.004) 0.0015 (0.0001) 24.31 —1.8 (p <0.05)
TockaHIIbI 110 | 109 0.999 (0.0013) 0.0019 (0.0001) 30.68 —2.58 (p < 0.001)
Benrpst 80 78 0.999 (0.002) 0.0018 (0.0001) 29.82 —2.36 (p <0.01)
CepObl 228 | 207 0.999 (0.0005) 0.0017 (0.0001) 27.57 —2.53 (p <0.001)
[Tonsiku 300 | 287 0.999 (0.0003) 0.0019 (0.0001) 30.85 —2.56 (p <0.001)
bonrapst 126 | 119 0.999 (0.0011) 0.0018 (0.0001) 28.99 —2.42 (p<0.01)
HatuaHe 175 | 167 0.999 (0.0007) 0.0017 (0.0001) 28.39 —2.4(p<0.01)
CyMMmapHo 2073 | 1841 0.999 (0.0001) 0.0017 (0.0001) 27.8 —2.62 (p <0.001)
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TMpumevanue. N — pa3Mep BBIOOPKH; kK — KOJIMYECTBO TaruioTUNoB; Hd (s.e.) — TeHHOe pa3HooOpa3ue (CTaHaapTHas olmoka); T (s.e.) —
HYKJICOTUIHOE pa3HooOpa3ue (CTaHImapTHOe 3HayeHue); mpd — cpeaHee YMCJIO MOMapHbIX HYKJICOTUIHBIX pasnuduii; D (p) — 3Hade-

Hue D 1151 Tecta Ha HEUTPAIBHOCTD TaIXUMBI (p-KPUTEPUil).

kyn MTIHK. Heob6xommmMo oTMeTUTh, YTO paHee MC-
cinenoBaHusl nonuMopdusma MTIHK y ykpanHies
MPOBOJIMJIVCH, TJIaBHBIM 00pa3oM, ¢ TOMOIIIbIO aHa-
JIM3a HYKJIEOTHUIHBIX mocaenoBaTenbHOcTeit 'BCI1
(uHOrOA C JOTOJHUTENbHBIM BKIodeHueM I'BC2), a
TakXe aHajau3a paclipelesieHUst 4acTOT rariorpymni
MTAHK B momynsammsax [8—13]. Pe3ynbpTaThl reHOKap-
TorpaduyecKux HMCCIeIoBaHMU ITOKa3aiau, 4TO IIO
pacrpeneieHrno BapruaHToB nommMopduima MTJIHK
BOCTOYHOCJIaBSIHCKME TMOMYJISLIAN MPOSBISIOT Hau-
0OJIbIIIYIO CTeNIEHb CXOICTBA MEXIY COOO0I; TPU 3TOM
reHooH]1 yKpauHIIEB 0oJiee BCEro CXO/IeH ¢ Hacese-
auem Ilomemm, Bemapycm m rora Poccum [10, 12].
Takoke morydyeHbl JaHHBIE O BO3BMOXHOM HEKOTOPOM
CcBOe0oOpa3nu 3anaaHbIX MONYJSLMI YKpauHLeB [9] u
X OO0JIbllIEM F€HETUUYECKOM CXOICTBE C 3amaJHbIMU
crmaBsiHamu [13]. [laHHBIE 00 UBMEHYMBOCTU HYKJIEO-
TUIHBIX MOCEI0BATEIbHOCTEH 11eJIbIX MUTOT€HOMOB
YKpPauHIIEB UCIOJIb30BAIMCH JIMIIIb B (pusoreorpa-
dudecknx MccaeaoBaHUSIX HEKOTOPBIX Tarljiorpyrin
MtIHK [11, 14—17] 1 mo3TOMY aHaNU3 CTPYKTYPhI 1
pa3HOOOpa3nss MUTOXOHIAPUATBHOTO TeHOMOHIA
YKpauHIIEB, OCHOBAHHBIM Ha JAHHBIX 00 M3MEHYU-
BOCTU LIEJIbIX MUTOT€HOMOB, MPEACTABISIETCS BITOJI-
HE aKTyaJIbHbIM.

MATEPHAJIBI U METO/bI

B Hacrtog1eit pabore mpoaHaIM3UPOBAHBI HYK-
JICOTUIHBIE MOCICAOBATEILHOCTUA 1IEJIBIX MUTOXOH-
JIpUaIbHBIX TeHOMOB 144 WMHAIVBHUAYYMOB yKpauH-
CKOTO MPOVCXOXIEHUSI, OyOJIMKOBAaHHBIX B paboTax
[11, 14-21], a Taxkxke ©Oaszax maHHbIXx GenBank
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(www.ncbi.nlm.nih.gov), mtDNA  Community
(www.mtdnacommunity.org), Family Tree DNA proj-
ect (https://www.familytreedna.com) u Logan DNA
Project (http://www.ianlogan.co.uk) (ta6u. 1 goroJ-
HUTEJbHBIX MaTepUaaoB). DTHUUECKas] MPUHAILIEK-
HOCTb MCCIIEIOBAaHHBIX 0O0Opa3IloB yCTaHOBJIEHA Ha
OCHOBaHWM CBEIEHUIA, TpEencTaBJIeHHBIX B 0a3ax
naHHbIX. Kpome aToro, onpeneneHbl HyKJISOTUIHbBIE
TTOCJIEIOBATEIBHOCTH IIEJIBIX MUTOTEHOMOB Y TpeX
WHAVBUAYYMOB YKPAWMHCKOTO TTPOMCXOXIeHUs. st
3TOTO UCMOJB30BaHbl METO/IbI U TTIOAXOAbI, TOAPOOHO
onucaHHble HaMu paHee [2]. HykiieotnmHbie mocie-
noBarenbHOocTH MTIIHK mermonnposansl B GenBank
mox Homepamu OM802873, OM802874 u OM802875.

duyioreHeTUYECKUE B3aUMOOTHOIICHUST MEXIY
HYKJICOTUAHBIMU mnocaeaoBaTelbHOCTIMU MTAHK
PEKOHCTPYNPOBAJIM C IIOMOIIIBIO METOIa MAaKCUMAJThb-
HOI1 5)KOHOMUHU, PEaTM30BAHHOTO B MAKeTe KOMITbIO-
TepHbIX TTporpamMm mtPhyl v4.015 (http://eltsov.org).
I[MomiMmopdu3M IIUHBL B IIOBTOPSIIONIMXCS y4acTKax
MTJHK 16180—16193, 309—315 u 514—524, a Takxke
3aMeHBbI B TUTIEpBapuadeIbHOI HYKJICOTUAHOM 1031 -
v 16519 TIpy TOCTPOEHUN AePEBbEB HE YUNTHIBAIIN.
1s1 onpeneneHus1 3BOTIOLIMOHHOTO BO3pacTa MOHO-
dunernueckux kiactepoB MTIHK wcnonp3oBaniu
3aJl0KeHHBIe B mporpamMmme mtPhyl mosekynsapHbIie
yachl, OCHOBaHHBIC Ha KOPPEKLIUHU JOJITOBPEMEHHOM
dunorenernueckoin ckopoctu MTIHK uyenoseka
(omHa HYKJICOTHIHAS 3aME€Ha B IIeJIOM MUTOTEHOME
3a 3624 roga, win 1.665 x 10~8 3ameH Ha caiiT B rom)
C YYETOM JIEMCTBUS OTpUILIaTEeILHOTO 0TOOpa [22].

3a OCHOBY B pabOTe MCIIOIb30BaHa (PUIOTeHETH-
yeckad Kiraccudukanms rammorpynn MTJIHK, pen-
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JIOKeHHasg paspabotumkamMm pecypca PhyloTree
(www.phylotree.org). [ns1 ¢dunoreorpadudeckoro
aHanu3a ramiotunoB MTAHK, BkiIrouass aHaaus 1o-
OYJISIIMOHHOM crienndnaHocTr KinactepoB MTIHK,
MPUMEHSTA MHMOPpMALIIO 00 M3MEHYUBOCTHU 1IETBIX
MUTOT€HOMOB Yy IIpeACTaBUTEIICH pa3INIHBIX ITOMY-
JISILMI denoBeKa, cormmacHo nanapM GenBank, Phy-
loTree, mtDNA Community, Logan DNA Project,
npoekta 1000 Genomes (http://www.internationalge-
nome.org), Family Tree DNA project. Ilo cocrossHuio
Ha koHel 2021 r. B GenBank conep:xutcs 6oiee 52000
MUTOXOHIPUAIBHBIX TEHOMOB OT IIPEACTaBUTE/ICiA pa3-
JIMIHBIX 3THUYecKux rpymm mupa (https://www.mito-
map.org). MoHodumietnuyeckue kinacrepbl MTIHK
YYUTHIBAJIMCh HAMU KaK 3THOCIIEIM(UYHEBIE, €CJI HE
MeHee 75% ramnorurnioB MTJIHK B kiacrepe Obutn
XapaKTepHbl TOJIBKO [JISI IpEeACTaBUTENIel ompene-
JIEHHOI 3THUYECKOM I'PYMIThI (YKpaWHIIbI) I 3THU-
YeCKOM OOLIHOCTH (CIaBsIHE).

st uccnengoBanus aeMorpauueckoil UCTOpUU
YKpanHIEB UCIOJIL30BaIN 0aiteCOBCKUIA aHaIN3 3(P-
(deKTUBHOI 4YMCIEHHOCTU Tonyasuuii (N,), oCHO-
BaHHBII Ha JAaHHBIX 00 U3MEHYMBOCTH LICJIBIX MUTO-
XOHIPUAIBbHBIX Te€HOMOB. s maHHOTO aHaamu3a
npuMmeHsn naketT nporpamm BEAST 1.10.2 [23].
Haubonee ontumainbHass MOACIb HYKICOTUIHBIX 3a-
meH (HKY + G + I) Opura BeIOpaHa ¢ IIOMOIIBIO T1a-
keta riporpamMmMm MEGA 5.05 [24]. B aHanu3e ucnosib-
30BaJId CTPOTUEC MOJICKYJISIDHBIC Yachl U MyTallIOH-
HYIO CKOPOCTb, paBHyIo 2.041 X 108 3ameH Ha caiiT B
roji. DTo 3HaYEHUE SIBJISIETCS ONTUMAJIbHBIM JIJISI U3y~
yeHus AuHamMuku N, B nociaenHue 30 ThIC. JIET UCTO-
pMU COIJIACHO JaHHBIM 00 M3MEHEHUSIX 3HAYCeHMIA
MyTauroHHOM ckopoctu MTIHK 4enoBeka Bo Bpe-
menu [22, 25]. IIpoTssskeHHOCTh 0aiieCOBCKOTO aHa-
Jin3a AUHAMUKU 3(DHEeKTUBHON YUCIEHHOCTHU TOITY-
nguuit coctapiasuia ot 100 mo 400 MIIH LIMKIIOB I
BBIOOPOK COOTBETCTBEHHO MEHBIIIETO U OOJBIIEro
pa3mepa. JIi1s1 aHaau3a JAHHBIX, CTeHEePUPOBAHHBIX
BEAST 1.10.2, npumeHsiu makeT nporpamm Tracer 1.4.
Cradbummzanuio MapkoBckux 1ereii MCMC (Mar-
kov Chain Monte Carlo) cuurtajnu 3aBepIllIeHHOI, ec-
1 3HayeHMe mapamerpa ESS (Effective Sample Size)
IS Bcex cTaTUCTUK Obuio Gosee 200. M3ameHeHUsT
3(PEeKTUBHON YUCIICHHOCTU TIOMYJISILUAN OLICHUBAJIU
He B a0COIIOTHBIX 3HAYEHMSIX, a C TIOMOILBIO IIPOIIOP-
uMoHasibHoro N, mapamerpa N, L (IipousBeneHue sd-
(hEeKTUBHOI YUCIEHHOCTY MOITYJISILIUIA U MyTalIMOHHOM
CKOPOCTH), BBIYUCISIEMOTO HETIOCPEACTBEHHO I10 JaH-
HbIM 00 m3MeHunBoct MTIHK ¢ mmomomipio makera
nporpamm BEAST 1.10.2.

st mpoBeneHus CpaBHUTEJILHOTO aHaIM3a ToJI-
HoreHoMHoI uameHuynBocty MTJHK Ha momysu-
OHHOM YPOBHE MCHOJIb30BaIM, KPpOMe YKPauHCKO
BbIOOPKH, OMyOJIMKOBAHHbBIE NAHHBIE IJISI PYCCKMX
[4], moBoKCKUX TaTap [26], acToHLEeB [27], BEHTPOB
[28], cepboB [7], monsikoB [4—6], 4yexoB (maHHBIE
GenBank), cimoBakoB (manHeie GenBank), Goarap

(Family Tree DNA project), natyas [29], TockaHLIEB
(1000 Genomes Project), capauniueB [30]. ITapamer-
pbl TEHETMYECKOro pa3HooOpasusi B TOMYJSILIUSIX
pacCUMTHIBAIM C TIOMOINBIO MakKeTa IIPOTpaMM
DnaSP 5.10.01 [31]. AHanu3 MOJEKYJISIPHOM U3MEH-
yuBoct (AMOVA, Fgr-aHanu3), OCHOBaHHBIN Ha
TMOTIAPHBIX HYKJICOTUIHBIX Pa3IMINIX MEXKITY MUTO-
reHOMaMM, IPOBOAMIM C TOMOIIBIO IMaKeTra Ipo-
rpamm Arlequin 3.5.1.2 [32]. PacrionoxeHue momyJisi-
U B ABYXMEPHOM IIPOCTPAHCTBE MCCIEHOBAIN C
ITOMOIIbI0 METOMa MHOTOMEPHOTO IIKaTWpPOBaHUS
MEXTONYJISIUUOHHBIX Fyr-pa3nuuuii, peaau3oBaH-
Horo B makete Iporpamm STATISTICAIO package
(StatSoft Inc., Tulsa, OK, USA).

PE3VJIBTATBI U OBCYXIEHHNE

Ananusz pasnoobpaszus mmAHK
8 e8pOnelicKUX NONYAAYUSX

AHain3 mnapaMeTpoB pa3HOOOpa3uss MUTOXOH-
JIPUAIbHBIX TeHOMOHIOB €BPONEHCKUX ITOIYJISIINIA
MoKasaj, YTO YKPauHCKU reHODOH HEe OTJIMYaeTCsI
OT TeHO(POHIOB APYTUX €BPOINCHCKIX HAPOIOB HU I10
YPOBHIO pa3HOOOpa3us rarotuIioB (Hd), Hu no 1o-
KazaTeJsiM HYKJICOTHIHOTO pa3HooOpa3us (T 1 mpd)
(ta6n. 1). EBponeiickiie MUTOXOHAPUAIBHBIE TEHO-
¢GOoHIBI XapaKTEPpU3YIOTCSI BBICOKMM TI'€HETHMYECKUM
pa3HooOpa3veM U OYeHb HU3KMMU 3HAYECHUSIMU
D-cratuctuku TamXrMbl, yKa3bIBalOIIMMU HA U30bI-
TOK BapHaHTOB MoJIMMop¢u3Ma, pacripoCTpaHEHHBIX
B TTOMYJISILIMSIX C HU3KOM 4acTOTOM. DTO MOXET CBU-
JIETEIbCTBOBATh O HETaBHEM POCTE YMCICHHOCTHU 10~
IMYJISILAI WJIN O BO3ACHCTBUY OTPULIATEIIFHOTO OTOO-
pa Ha rostumopdusm MTIHK [32].

INepronsl NOMYyISIIMOHHOTO POCTA YUCIEHHOCTHU
00OHapyXUBaIOTCS Y MPU aHAIM3e TMHAMUKU 3P PeK-
TUBHOTO pa3Mepa oMYA 0 JaHHBIM 00 U3MEH-
YUBOCTU 1IEJIBIX MUTOXOHIAPHUAJIBbHBIX T€HOMOB Y
ykpauHueB. [lepBbiii U3 3TUX IEpPUOAOB CBSI3aH C
MEIJIECHHBIM W TIPOAOJLKUTEIBHBIM yBeJIMYECHUEM
YUCIEHHOCTH OT IIpuMepHO 50 THIC. JIeT TOMY Ha3aj,
3a KOTOPBIM TMOCJeA0Ba MEIJICHHBIN Criaj YMCIeH-
HocTu B JemHuKoBoe BpeMs (20—30 ThIC. JeT ToMy
Hazan) (rpaguk He mokasaH). Cienyrouuii pocT Yuc-
JICHHOCTY HaceJIeHUsI HabJIoaeTcsl B MOC/EIeTHUKO-
BBl iepron, HaunHast ot 10 TeIC. JieT Haz3an (95%-Hblii
JoBepuTenbHbIA nHTepBan (AM): 9.5—10.6 ThIC. JleT
Hazan). Haubomnee peskuii (10-KpaTHBII) pOCT 4ucC-
JIEHHOCTH npou3oinei B nepuom ot 10 1o 5.3 TeIC. JIeT
Hazap.

Mexny TeM TIpeapIayIiie NCCaeIoBaHUs ToKa3a-
JI1, 4TO OoJiee NeTajibHasl KapTUHA AUHAMUKU N, TT0-
MyJISSIU MOXET OBbITh MOJIydeHa B BhIOOpPKaX 0OJIb-
IIeTO pa3Mepa, YeM KCCIeJoBaHHas BLIOOpPKa yKpa-
uHueB (N = 144) [3, 33]. [ToaTomMy MBI 1OOABUIN K
BBIOOpKE YKPaMHCKUX MUTOI€HOMOB aHAJIOTUYHEIC
JaHHBIE 1151 TeorpaduuecKy OJIM3KUX PYCCKUX MOITY-
Jsumii benroponckoii, OpiaoBckoit u TyabcKoil 00-

FTEHETUKA TtoM 59 Nel 2023
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Puc. 1. BaitecoBckuii rpaduk mMHaMUKU 3(DOEKTUBHOMN YMCIEHHOCTH ITOMYJISIIIAI BO BpeMEHU, ITOCTPOSHHBIN 110 TaHHBIM 00
M3MEHYMBOCTH LIEIbIX MUTOXOHIPHATbHBIX TEHOMOB YKpauHLEeB U pycckux benroponckoit, Opiosckoit u Tyinbckoit oba-
creit. Ha rpaduke mokaszaHbl 3HaYeHUsI MeIUaHbI U 95%-HOTO TOBEPUTEILHOTO MHTEpBAaJia C HAUBBICIIEH alloCTepUOPHOI Be-

POATHOCTbIO.

JIacTei, yBeJIUUMB pa3Mep BbIOOpKU 10 315 MuTore-
HOMOB. Pe3ynbTarhl aHain3a MmokKas3aid yBeJIuyeHue
YUCJIEHHOCTU HaceJieHUs 10XHOI yactTu BocTouHol
EBpornbl o MuHUMyMa N, ipuMepHoO 21 ThIC. JIeT Ha3az
(4TO COOTBETCTBYET MAaKCUMYMY TIOCJIEAHETO OJiee-
HEHMsI) 10 MaKCUMyMa IIpuMepHO 11.8 ThIC. JIeT Ha3am ¢
MOCIEAYIOIIUM CHUKEHUEM 110 9.4 ThIC. JIET Ha3aml u
3ateM pe3KuM (20-KpaTHBIM) pOCTOM YMCJIEHHOCTH,
HavyaBIIMMcs TpuMepHo 8.2 Thic. JeT Ha3zan (95%
AWN: 7.1—-9.4 TeiC. et Ha3an) (puc. 1).

ITockomsKy memorpadudeckast UICTOpUSI Hacele-
HUs ora 1 ceBepa BoctouHoit EBpornibl MoXeT pas3iu-
yaTtbes [34], HaMu poBeAeH aHAIU3 IUHAMUKU N, B
MOTMYJISILUASIX TICKOBCKO-HOBIOPOJCKOTO PYCCKOTO
HaceJIeHUsI U UX cocedeit — 3CTOHIIEeB (puc. 2). AHa-
3 246 MUTOreHOMOB MOKa3all, 4YTo 3(P(peKTUBHAS
yucJaeHHOCTh HacesneHuss CeBepo-3alana Hayasa
pacTu JIMIIb TTpUMepHO 18 ThIC. JIEeT TOMYy Haszan J0
MaKCUMAaTbHBIX 3HaYeHUH IV, TIprMepHO 8.6 ThIC. JIeT
Hazan (95% JAUN: 8.0—9.2 Teic. neT Hazan). [Tocie 3To-
ro Mepuoja MonyJasliMOHHBINA pa3Mep CHUXaJCs, Ofl-
Hako TmpuMepHO 4.3 TeIc. JeT Ha3an (95% AU: 3.7—
4.9 ThIC. JIeT Ha3aja) TMPOMU30liiesl JOBOJbHO PE3KMi
(mouTtu 7-KpaTHBIN) MOIYJISLIMOHHBINA POCT.

TakuMm ob6pa3oM, pe3yabTaThl IPOBEIESHHOTO aHAa-
JIN3a CBUIETEJBCTBYIOT O Pa3IMUUSIX IO JOJITOBpE-
MEHHOI nuHamuke N, MexXIy ceBepoM u orom Bo-
crouHoit EBporbl. PaHee o JaHHBIM O paciipee/icHUN
yactoT raruiorpynn MTIHK y nacenenms Bocrtou-
Ne 1 2023
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Hoii EBporbl ObLI cliejiaH BBIBOI O TOM, UTO BHYTPU-
nonyassuuoHHoe pa3Hooodpasue MTIAHK cHumxaetcs
K ceBepy [34]. D10 0OBSICHSIIOCH YCHISHHUEM Ipeiipa
B CEBEPHBIX MOMYJSIUSAX BCIACACTBUE CHWKEHUS
MPOAYKTUBHOCTA TEPPUTOPHUN M TMANEHUS IIJIOTHO-
ctu HacesneHus. [To mepe Bo3pacTanus reorpaduye-
CKOI IIMPOTHI MPEANOoJaraioch TakKe YMEHbIIICHUE
3(peKTUBHOIO pa3zMepa IIOIMYJISIIUK, yBEIMYCHUE
CTETIeH! U3O0JISILIMK CyOITOMyIsIMA, a TaKXKe Bo3pac-
TaHUE CIYy4ailHOrO0 WHOPMAWHIA W T€HETUYECKOIO
rpy3a nonyasiuuu [34]. Mexnoy TeM pe3yabTaThbl UC-
cJIeIOBaHUS U3MEHUYMBOCTH 1LIEIbIX MUTOXOHAPUATIb-
HBIX TEHOMOB ITOKa3bIBalOT, UTO ITOITYJISILIMY ceBepa U
tora BoctouHoit EBpomnbl He pa3ianyaroTcs 1o pa3Ho-
o0Opasuro rarutoturioB MTJIHK, onHako HykieoTuaHOE
pa3HooOpa3ue, U3MEpsSIEMOe MO YUCIYy IOIMapHbIX
HYKJICOTUAHBIX Pa3Indrii MeEXIy MHUTOT€HOMaMU,
NeiCTBUTENIbHO HECKOJIbKO BBIIIIE Ha tore (Tadi. 2).
TpynHo cynuTh, HACKOJIBKO 3TO CBSI3aHO C MHOPU-
JMHIOM M TeHETUYECKUM TPpy30M HoITy Istimii. OmHaKo
VICXOJISl U3 PE3YJIbTATOB aHAIU3a IMHAMUKHA N, BITOJIHE
BO3MOKHO, YTO 00Jiee BhICOKOe pazHooopasue MTJIHK
B nmonyJisinusx rora BocrouHoit EBponbl MOXET OBITh
CBSI3aHO C TaKUMMU JIOJITOBPEMEHHBIMU 3P eKTamu,
Kak 0oJjee IJIUTeIbHOE IIPUCYTCTBUE HMOMYJISIIIAI Ye-
JIoBeKa Ha tore EBponbl (HammpumMep, B peyruymMax B
JIEMTHUKOBOE BpeM:s) 1 OoJjiee paHHEe Hadaao AEMO-
rpapuIecKrX 3KCIIAHCUM — ellle B HEOJIUTUUECKOE
BpEMsI, UTO MOIJIO OBITh CBSI3aHO C PaCIpOCTpaHEHUEM
HOCHUTEJIC TEXHOJIOTUIA arpOKY/IBTYPHI, BEIIIEAIINX 13



110

100000

10000

1000

T T T

100

T T T

—
o

T T T T

OddexTuBHbBIN pazmep nonyasiuuu, N, 1

MAJIAPYYK, JEPEHKO

—
o

10 20

30 40 50 60
Bospacr, ThIC. €T

Puc. 2. BaitecoBckuii rpaduk nMHaAMUKU 3(DOEKTUBHON YMCAEHHOCTH MOMYJISILNI BO BpeMEHU, ITIOCTPOSHHBIIN 110 JaHHBIM 00
M3MEHYMBOCTH LIEJIBIX MUTOXOHIPUAIbHBIX TeHOMOB pycckux ITckoBckoit 1 HoBroposmckoii o6iacteit u actoHueB. Ha rpadu-
Ke IMOKa3aHbl 3HAaYeHUsI MeAUaHbl U 95%-HOro J0BEPUTEILHOTO MHTEPBAJIa C HAUBBICILIEHN allOCTEPUOPHOI BEPOSITHOCTDIO.

Anaronuu. B monynsmusix ceBepa BoctouHoit EBporbl
BBISIBJIIETCS TOJIBKO 9KCIIAHCUS 3TIOXU OPOH30BOIO Be-
Ka, CBSI3aHHAasi, BO3MOXHO, C MUTPALIMSIMU HOCUTENIECH
KypraHHOM Ky/lbTypbl. B momyssiiiusx tora curHaibl
9TOI SKCMAHCUM TaKXKe MPUCYTCTBYIOT — U Jiaxe B 60-
Jiee BbIpaxkeHHOM (popme, MOCKOIbKY POCT YUCIIEHHO-
CTM HaceJieHUs1 Ha tore BoctouHoii EBporibl B 311oxy
OpOH3bI B HECKOJIBKO pa3 MPEBbIIIAT TAKOBOI Ha CeBe-
pe (1o pe3yJibTaTaM aHajiu3a rpaukoB Ha puc. 1 u 2).

Me()K‘I’lOl’Zy/l}lL{LlOHHble pasauydus no OaHHbIM
00 U3MeH4ugocmu Uenblx MUmoeceHomoes

Bce u3ydyeHHbIe eBponeiickre monyJisinuy Xxapak-
TEPU3YIOTCSI JOCTATOYHO BHLICOKMM YPOBHEM pa3HO-
obpasug rammoturnioB MTJIHK, ogHako, Kak 1mmokasano
HUcCcJIegJoBaHUE F—CTaTI/ICTI/IK, MECXKITOITYJIALMOHHBIC
pasnyus, OCHOBaHHBIE HAa aHAIN3¢ MOIMapHBIX HYK-
JICOTUIHBIX pa3nndynii Mmexmy rarurorunaMu MTAHK,
oueHb HU3KU (Fgr = 0.36%, p < 0.00001). ITo pe3ynbra-
TaM 3TOr0 aHaJIM3a YKPaWHIIbI MPOSIBISIOT HANOOJb-
IIIee CXOACTBO CO CIIOBaKaMU, PYCCKUMMU, ITOJSIKAMM,
cepbaMy, 3CTOHLAMU (3HayeHUs1 Fgp U3MEHSIIOTCSI B
nuamnaszoHe ot 0 10 0.1%), a MakCUMaJIbHbIE OTIMYUS

JIEMOHCTPUPYIOT MOBOJIKCKWE TaTapbl U CapAWHILIbI
(mpumepHO 1.3%) (Tabm. 3). [NocienHue TTOMYISIIAN
B 1I€JIOM 3aHMMAIOT HauboJiee yaajJeHHOe MOoJIOKEeH1e
(110 pe3yabTaTaM MHOTOMEPHOTO IIKAIUPOBaHUS Fgr-
pazjinuuii) Kak Ipyr OT Apyra, Tak U OT OCTaJbHBIX
€BPOINENCKUX MOMYJISLIMiA, TPOAaHATM3UPOBAHHBIX B
HacTosei padote (puc. 3). B ciiyyae capnmHIIEB 3TO
MOXKET OOBSICHAITbCS UX U30JUPOBAHHBIM OCTPOBHBIM
MOJIOKEHUEM M COXpaHEHUEM HEKOTOPBIX T'eHeTH4e-
CKHX OCOOCHHOCTE eIlle C 3IOXU MO3IHEro HeoJuTa
[35], a reHO(OHI TTOBOJDKCKMX TaTap UMEET APYTYIO
OCOOEHHOCTh — HAJIMUME MUTOXOHAPUATbHBIX JTUHUIA
BOCTOYHOA3MATCKOTO TPOUCXOXIeHUS [26]. Baxto
OTMETHUTh, YTO Ha rpachuke MHOTOMEPHOTO IIKaIu-
pOBaHMSsI YKparHIIbI pacriojlararoTcsi BMECTE C 3araji-
HbBIMM M BOCTOYHBIMU ClIaBIHAMU, 3aHUMasl LIeH-
TPpJIbLHOE TOJOXEHUE MEXIy TOJsIKaMu, YexaMM,
CJIOBaKaMU M PYCCKUMU, a TaKXKe 3CTOHIIaMU. Mex-
Iy TeM I0XXHbIe claBsHe (cepObl U 6oaraphl) yaaJleHbI
OT 3TOM I'PyNIbI MOIYJISLMMA, a TAKXKE APYT OT ApyTa.
ITpu 5TOM CepOBI MPOSIBISIIOT OOJIbIIIEE TEHETUUECKOE
CXOJICTBO C I0>KHBIMU eBporeiiliaMu, a 6oarapbl — ¢ BO-
CTOYHBIMU €BpOTIeilIaMu.

Ta6muna 2. ['eHeTnueckoe pa3HOOOpa3ue B MONYJISIIUSIX ceBepa 1 1ora BoctouHoit EBporisl mo maHHBIM 00 M3MEHYMBO-

CTU LECJBIX MUTOXOHAPHAJIBbHbIX TCHOMOB

Tomynsms N k Hd (s.e.) T (s.€.) mpd
CeBep 246 225 0.999 (0.0005) | 0.00166 (0.00005) 27.55
Or 315 311 0.999 (0.0003) | 0.0018 (0.00006) 29.7

ITpumeuanune. O603HaUeHMs Kak B Taba. 1. B pernonanbsHyo rpynmy ronyisimuii “CeBep” Bonutn pycckue I1ckoBckoii 1 Hosropon-
CKolf o6acTeii u 3cToHIIbI; B Tpymity “lOr” — pycckue benroponckoit, OpioBckoii n TynbcKoit o61acTeil 1 yKpanmHITbI.
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Tadmmua 3. Fgr-paznuumst (B %) MexXny eBporneiicKMMY MOITYJISILIUSIMU 110 JaHHBIM 00 M3MEHYMBOCTH HYKJIEOTUIHBIX TIO-

CJIEAOBATEIBHOCTEM 11€JIbIX MUTOT€HOMOB

TTomynstms 1 2 3 4 5 6 7 8 9 10 11 12 13
1. Pycckue 0 + + — — — + — + + — — —
2. Tarapsl 1.68 0 + + + + + + + + + + +
3. Capounusl | 1.109 | 3.746 0 + + + + + + + + + +
4. DCTOHUBI 0 1.024 | 1.037 0 — — — — — + — — —
5. Tockanust | 0.155 | 1.93 | 0.775 | 0.113 0 — — — — — — — —
6. BeHrpol 0.452 | 1.052 | 1.577 | 0.214 | 0.077 0 — — — — — — —
7. CepObl 0.398 | 1.868 | 1.372 | 0.157 | 0.264 | 0.227 0 + + + — — —
8. IMonsku 0.005 | 0.83 | 1.171 0 0.104 | 0.122 | 0.309 0 — + — - -
9. Bosrapsl 0.371 | 0.931 | 1.991 | 0.29 | 0.236 0 0.67 | 0.036 0 + — + —
10. TaTuane 0.274 | 2.097 | 1.567 | 0.547 | 0.19 | 0.076 | 0.48 | 0.319 | 0.395 0 - + +
11. Yexn 0.04 | 1.337 | 1.251 | 0.076 | 0.182 0 0.262 | 0.018 | 0.21 0 0 — —
12. CnoBaku 0.047 | 1.447 | 1.138 0 0.359 | 0.18 | 0.112 | 0.115 | 0.544 | 0.427 | 0.009 0 —
13. Ykpaunuser | 0.047 | 1.283 | 1.318 | 0.077 | 0.306 | 0.149 | 0.068 | 0.05 | 0.369 | 0.404 | 0.125 0 0

IIpumeuanue. 3HaueHMs Fgp OCHOBaHbBI Ha MOMAPHBIX HYKJIEOTUIHBIX pas3indusix Mexay rarorunamu MTJHK v mokasaHel non nua-
TFOHAJIbIO, HAJl IMaroHaIbIo 3HAKOM “+” OTMEUeHbI CTATUCTUYECKH TOCTOBEPHbBIC MEXKITOMY/ISILIMOHHBIC pa3inuusi (Ipy ypOBHE 3HA-

«

yumoctu p < 0.05) 1 3HaKOM “—” HeTOCTOBEPHBIE Pa3IUUMSI.

Dunoeeoepapuueckuii anaiuz nosumoppuzma mmIHK

MuToXoHApHAIbHBIN TeHOMOHI UCCISIOBAHHOM
BBIOOPKM YKPAUHIIEB IIPEICTABIEH IPEUMYIIECTBEH-
HO (97.2%) rarutorpymnmaMu 3allamHOeBpa3UiiCKOTO
npoucxoxneHus: ramiorpymmnamMu H (42.2%), HV
2.1%),V (4.9%),J (9.7%), T (7.6%), K (3.5%), U2e
(2.8%), U3 (0.7%), U4 (4.9%), U5 (6.9%), 1 (5.6%),
W (2.1%), X (4.2%). BocTouyHoa3uaTcKue rario-

rpynmsl C, D u Z npucyTCTBYIOT B BBIOOPKE C CyM-
MapHoii yactoroii 2.8%. Cineayer OTMETUTh, YTO BO-
CTOYHOA3UATCKUIA KOMITOHEHT ObUI BBISIBJIEH CO
CXOOHBIMU YacCTOTAaMU W B IPYIMX MCCIENOBAHUAX
noaumopdusma MtJIHK y ykpaunues (1.6% B pa6o-
te [12], 2.5% B pa6ote [11]). CTpyKTypa 3aIamHO-
€BpasUiiCKOro KOMIIOHEHTa y YKpauHIEB OYEHb
CJIOXKHAas U TipeacTasiieHa He MmeHee 100 moarpyrima-

1.0 @ CapiuHubl
0.8+
0.6 -
TockaHLb
0.4+ L CepObr Haruane
~ Pycckue L L4
o 02F
E @ CiioBaku
8 0 - YxpauHib
E .. Yexn
£ —0.2 @ 5o
_04l IMonsaxu Benrpsr Bosrapb
—0.6+
Tarapbl MOBOJIXKCKUE
0.8} o
— 0 1 1 1 1 1 1 1 1 1
-0.8 —-0.6 —-04 -—-0.2 0 0.2 0.4 0.6 0.8 1.0 1.2

Hszmepenue 1

Puc. 3. Pe3ynbTaTel MHOTOMEPHOTO UIKATMPOBAHUSI MEXKTIOMYISIIUOHHBIX Fgp-3HA4€HU, OCHOBAHHBIX Ha MOMapHBIX HyKJIEO-
TUIHBIX PA3TUYUSIX MEXIY IMOCIIEIOBATEIbHOCTSIMU LIEJIBIX MUTOXOHIPUATbHBIX TEHOMOB M3 Pa3JIMYHBIX MOy EBpOITHI.

Benmmuuna ctpecca = 0.000032.
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MU pa3angHbixX ramtorpyni MTAHK (Ta6m. 1 moron-
HUTEJbHBIX MaTepUaJIOB).

Pesynbrarhl hunoreorpaduyeckoro aHajausa mo-
Ka3bIBaIOT, YTO MUTOXOHIPHAIbHEIC TaIUIOTUIIBI, BbI-
SIBJIGHHBIE Yy YKPaWHIIEB, OTHOCSTCS K IIOArpyMIIaM
MTIIHK, pacnpocTpaHeHHBIM y MpeACTaBUTEIICH pa3-
J4HbIX HaponoB EBpomnbl. B aHanu3e ObLINM UCITOJb-
30BaHBI Oosiee 52000 MUTOXOHAPHUAIILHBIX TEHOMOB
OT NpEeACTaBUTEJIEN pa3IMYHbBIX 3THUYECKUX TPYIIII
Mmupa. MccaegoBanue mokasaino, 4to 16% ykpauH-
ckux ramwiotunoB MTIHK maeHTUYHBI TaKOBHIM B
JIPYIrMX €BpONEiCKUX MOMYJISLUSIX — B OCHOBHOM,
CIIaBSIHCKUX U TepMaHOSI3bIYHbIX. Ha goito aTHOCTe-
mnduuHbex rarrotnnoB MTAHK nmpuxomures Bcero
b 3.5% yKkpauHCKMX 00pa3uoB (ITOIPYIMITbI
H10alb u U4cla-2905-16355). Topa3no BeIle Ya-
CTOTAa CJIABSIHO-CITe(PUIHBIX rartoTunoB Mt IHK —
23.6% (Tabm. 2 DOMOMHUTENBHBIX MaTepuaaoB). Pe-
3yJIbTAaThl MOJIEKYJISIPHOTO JaTHPOBaHUS ITOKAa3bIBa-
JOT, 9YTO Bo3pacT Takoro poxa moarpymt MT/HK y
YKpauHILEB U3MEHSIETCSI B IIUPOKOM JIMaIia30He — OT
1.3 1o 6.6 ThIC. N1eT. B cpenHeM 3BOTIOLMOHHBIN BO3-
pacT 3TOro TeHETUIECKOTO KOMIIOHEHTA COCTaBIISICT
2.7 £ 0.2 ThIC. JIEeT.

AHanu3 onyO0JIMKOBaHHBIX JAaHHBIX 00 U3MEHYU -
Boctu MTIHK y cnaBsgH mokasbiBaeT, YTO 4acToTa
sTHOcnIenuuUHBIX rarurotTunnoB MTIAHK mocrarou-
HO LIMPOKO M3MEHSETCSI B Pa3IUYHbIX STHUYECKUX
rpymmnax — ot 1.3% y cimoBakoB 0 10.3% y nonsikos
(Tabu. 4). Jloas rarioTUnoB, 0OHAPYKeHHBIX, IJIaB-
HBIM 00pa30M, TOJIBKO y CJIaBSIH, TaKXKe BapbUPYET:
MEHBIIIE BCETO CIaBSIHO-CHeUM(PUIHBIX rarIOTUIIOB
MTIHK obOHapyxeHO y 4exoB m cepboB, a OOJIbIIIe
BCEro — y yKpauHieB. HacKolbko 3TOT pe3yabTaT
MIPOSICHSIET BOIIPOC O MPOMCXOXACHUH CJIaBSIH, IIOKA
HEMOHSITHO, MOCKOJbKY JISI MOJydeHus1 6ojiee Ha-
JIEXKHBIX Pe3yJIbTaTOB HEOOXOAUMO OOJIbIlIEe JaHHBIX
00 m3menunBocty MT/IHK Ha rmojtTHoreHOMHOM ypOBHE
KakK B pa3JIMYHBIX CJIaBIHCKUX TPYIIIax, Tak U y UX
cocefieil. A B HacTosIIIIee BpeMs TTOTYJISIIIMU OCOOEH-
HO BOCTOYHOM Jactu EBpoIbl McciienoBaHBEI OYEHB
dparmMeHTapHO.

B 1iemom pesynbTaThl MCCACAOBAHUI MOKA3bIBa-
0T, UTO JIUIIb B OTHOCUTEJIbHO U30JMPOBAHHBIX MO-
MyISIUSX PPpaKIIKs STHOCHELM(UIHBIX TATIOTUIIOBR
MTIAHK Moxer mocturath 00JBIINX 00BEMOB. Tak,
OIHO W3 TIEPBBIX MCCIENOBaHUII B 3TOM HalpaBJe-
HUU NPOAESMOHCTPUPOBAIIO, HAIpUMEpP, YTO y Hace-
snenust Capaunuu npuMepHo 80% MUTOreHoMoB (a
BCEro MpoaHAIM3UPOBAHO OKOJIO 3.5 ThIC. MUTOTEHO-
MOB) (opMUpPYIOT cIleHU(UUHBIE UISI CapIMHIIEB
noarpynnel MTAHK, Bo3HUKIIIE B pa3HOE BpeMsT Ha
OCTPOBE Ha OCHOBE Pa3JIMYHBIX MPEIKOBBLIX JIMHUIA
Mt HK [35]. Ananu3 moimmmopdusma 843 MurTore-
HOMOB (DUHHOB, UCTOPHS (POPMUPOBAHUS KOTOPHIX
TaK>Xe COIPOBOXIAIACH ITEpUOAAMU U3OJISILINHU, 103~
BOJIMJT YCTAHOBUTH, YTO 33% MUTOTEeHOMOB (PpTHHOB
OTHOCITCSI K (PUHHO-CIIEIU(PUUHBIM ITTOATPYITIIaM

Taomuna 4. [MonynsuuoHHast cnelUIHOCTh TarjIoTU-
noB MTJIHK B pazinyHbIX STHUYECKUX IPYyMIIax CAaBsH

IMomynsmmonHast
crieuduIHOCTb (%)
Honynsinuss | N Ha ypOBHE
Ha 3THUYECKOM CTABSHCKOI

ypoBHe OOIITHOCTH
YxpauHI1IbI 144 3.5 23.6
Pycckue 466 9.7 12.2
IMonsku 815 10.3 15.6
Yexu 150 5.3 9.3
CrnoBaku 139 1.3 11.5
CepOnl 226 10.2 8.0

ITpumeuanue. N — pazmep BEIOOPKHU.

MTAHK [36]. AHamornmaHo y 6ackoB — ellle OMHOTO
€BpOIIeiicKoro Hapoaa-u30JsiTa OOHapy>KeHa BbICOKast
yacTora (44%) crielmdIHbBIX 1)1 0ACKOB raIljIOTUIIOB
MtIHK [37]. TlpumepHo TpeTh (27%) MUTOXOHIPU-
aJIbHOTO TeHO(OHa MPUXOAUTCS HA 3THOCTIEMPUY-
Hble roarpymmbl MTAHK 1y apMsiH, y KOTOPBIX IITUPO-
KO pacnpocTpaHeHbl SHI0raMHbie Opaku [38].

IMpoBeneHHOE HAMU McCliefOBAaHUE MOKA3aI0, Ta-
KUM 00pa3oM, YTO B CIaBSIHCKHUX MNOIMYJISLUSIX, hop-
MHUPOBABIIUXCI B YCJIOBUSIX CMEILIEHUSI CO CBOUMU
cocelisIMU, YacToTa 3THOCHEU(PUUHBIX KOMIIOHEHTOB
MUTOXOHAPUATbLHBIX TeHODOHIOB OXKMIaeMO HU3Ka,
OIIHaKO Ppakiys CAEAYIOLIErO UePAPXUIECKOTO YPOB-
HS — OOIITHOCTU CJIaBSIH — MOKET JOCTUTATh JTOBOJTb-
HO BBICOKHMX YacCTOT, KaK, HAl[pUMED, Y YKPAUHIIEB.
JorosHuTeIbHbIE UCCIAEAOBaHUS CaBSIHO-CIIEeIIM -
¢duuHbIX pakumii rarutorunos MTIAHK no3Bosst B
MepCrneKTUBE MOJIyYUTh CBEAEHMS O pa3HOOOpa3uu 1
5BOJIIOIIMOHHOM BO3pacTe COOCTBEHHO CJIABSIHCKMX
KOMITOHEHTOB B TeHO(OH1aX HApOJOB U OCOOEHHO-
CTSIX TUHAMUKU 3(PheKTUBHON YMCIEHHOCTH TIpe-
KOBBIX TTOITYJISIIIUIA.

Bce nipolienypbl, BHITTOJHEHHbBIE B UCCIEIOBAHUY
C y4aCTHUEM JIIOJEH, COOTBETCTBYIOT 3TUYECKUM CTaH-
JapTaM UHCTUTYLMOHAIBLHOTO 1/WUJIN HALIMOHATBHO-
ro KOMUTETa 110 UCCICA0BATEILCKOM 3TUKE U Xeb-
CUHKCKOM nexapaiuu 1964 r. u ee mocieayonmm
U3MEHEHUSIM WJIA COMTOCTABUMBIM HOPMAaM 3THKHU.

OT KaXJoro M3 BKJIIOYEHHBIX B HCCIEIOBaHUE
YYACTHUKOB OBIJIO TOJy4eHO WH(GOPMUPOBAHHOE
JI00OpOBOJILHOE COIJIacHe.

ABTOpBI 3asIBJISIIOT, UTO Y HUX HET KOH(JIMKTA UH-
TEepPECOB.
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Mitochondrial Gene Pool of Ukrainians in the Context
of Variability of Whole Mitogenomes in Slavic Peoples
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*e-mail: malyarchuk@ibpn.ru

Data on the variability of nucleotide sequences of whole mitochondrial genomes in Ukrainians were ana-
lyzed. A comparative analysis of genetic diversity parameters showed that Ukrainians, like other European
populations, are characterized by a high level of mtDNA diversity. However, between-population differences
in Europe are very low (Fgr = 0.36%, p < 0.00001). According to the results of the Fgp-analysis, Ukrainians
show the greatest similarity with Slovaks, Russians, Poles, Serbs, and Estonians. On the graph of multidimen-
sional scaling of Fgp-distances, Ukrainians are located together with Western and Eastern Slavs, occupying a
central position among them. The results of the analysis of the dynamics of the effective population size (N,)
showed differences in the long-term dynamics of N, between populations of the north and south of Eastern
Europe. For Ukrainians and the southwestern Russian populations, a period of sharp population growth was
recorded in the Neolithic period (approximately 8.2 thousand years ago), while for Estonians and northwest-
ern Russians, population growth was observed much later, in the Bronze Age (approximately 4.3 thousand
years ago). An analysis of data on mtDNA variability in Slavic populations showed that the frequency of eth-
nic specific mtDNA haplotypes varies quite widely in different ethnic groups, from 1.3% in Slovaks to 10.3%
in Poles. The proportion of Slavic-specific mtDNA haplotypes also varies: the least number of such haplo-
types was found in Czechs and Serbs (less than 10%), and most of all in Ukrainians (23.6%).

Keywords: mitochondrial DNA, molecular phylogeography, population specificity of mtDNA haplotypes,

Ukrainians.
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