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AHHOTanus

AkTyajabHoCcTh: [Ipu n3yueHun accouuanuii TeHOB-KaHIUAATOB ¢ MYyJIbTU(HAKTOPH-
QIBHBIMA 3200JICBaHUSIMUA Ba)XKHOE 3HAa4YeHHE UMeeT (hopMUpOBaHHE BBIOOPOK LIS
uccinenoanus. OnHUM U3 (HAKTOPOB, KOTOPBIM CIEAYyeT YYUTHIBATh MpU (POPMUPO-
BaHUU BBIOOPOK ISl T€HETUKO-3MUAEMHUOIOIMUECKOT0 UCCIIEIOBAHUS SIBJISIOTCS pe-
THOHAJIbHBIE OCOOCHHOCTH T€HETHUYECKON CTPYKTYphl HaceneHus. Lleab uccienoBa-
HuA: V3yuuTh QakTophl reTepOreHHOCTH MOMYISIIIMOHHO-TEHETHYECKON CTPYKTYpPHI
HacesneHus tora LlenrpansHoii Poccun (benroposckas 065acTb) M OLEHUTh UX POJIb
OpU IUIAHUPOBAHUM T'€HETHKO-3MHIEMUOJIOTMYECKOTO HCCIIEI0OBAaHUS HACETICHMUS.
Marepunansl 1 Meroabl: 3ydeHa renernueckas cTpykrypa HaceneHus benropon-
CKOH obmactu ¢ ucnonb3oBaHueM ayrocoMHbix JIHK-mapkepos (8 nokycos — ApoB
eNOS, CCR5, hSERT, D1S80, DAT1, PAH u ACE y 620 uuauBuayyMoB 4 paiilOHOB);
MMMYHOOMOXUMHUYECKUX MapkepoB reHoB (12 cuctem — ACPI, ABO, ESD, RH, HP,
GC, PI, C’3, GLOI, PGM1, 6-PGD, TF y 582 unauBuayymoB 4 pailoHOB); MapKe-
poB Y-xpomocombl (20 auanienbHbIX JIOKYCOB HEPEKOMOMHHUpYHOIIEH 4YacTtu Y-
xpomocomer: M1 (YAP), M9, M17, M46 (Tat), M70, M78, M170, M172, M173,
M178, M201, M223, M231, M242, M253, M269, 12F2, P37, P43, 92R7 u 7 STR
mapkepoB: DYS385a/b, DYS388, DYS390, DYS391, DYS392, DYS393, DYS19
(DYS394) y 403 uHAMBHIAYYMOB S5 paliOHOB) M KBa3MI'CHETHYECKUX MAapKEpOB
(48902 cpammnit cpenu 822316 uenosek B 21 paiione). OneHeHa poib MUTpaluil U
STHUYECKOTO (pakTopa B GOPMUPOBAHNUN F€HETUYECKOM IeTePOr€HHOCTH MOMYISIUH.
Pe3yabTaThl: YcTaHOBIEHO, YTO (hakTopamu, 0OYCIOBIUBAIOIIMMHU T'€HETHUECKUE
paznuuns paioHHbIX nonyysaiuid LlenTpansHoro UepHo3embs, SIBISIOTCS MUTPAIUA
Y JITHUYECKAs NPUHAMJICKHOCTh. YBEJIMYEHHE IMPUTOKA MUTPAHTOB MPUBOIAUT K
CHI)KEHUIO YPOBHS MOJIPa3esIeHHOCTH U ()OPMUPOBAHUIO FE€TEPOr€HHOCTH MOIYIS-
LIMOHHO-TEHETUYECKON CTPYKTYpPbl HACEICHMs. BBIABIEHBI pazauuus MEXIy ABYMs
STHUYECKUMH TPyNIaMu OeJITOPOICKON MOMYIISIUU (PYCCKHUE W YKPAWHIIBI) TIO TPEM
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aJJIeNsiM ABYX CHUCTEM Kilaccu4eckuX reHHbIX MapkepoB (ABO u GC); ramorpymnme
E3bl u DYS390*24, DYS19*13, DYS19*14 STR nokycoB Y-XxpomMocoMbl. AHaJIHN3
TEHETUYECKUX B3aMMOOTHOILEHUM MOKa3ajl, YTO PYCCKOE HaceyneHue benropoackoit
o0nacTu 00BEIUHSIETCS B CAMOCTOSITENIBHBIN KJacTep, a YKpauHCKOe HaceleHue 00-
JaCTU TEHETHYECKH YJAJIEHO OT Hero. 3akJ/roueHne: 3HaunMbIMU (DaKTOpaMH TOMYy-
JSIUOHHOM JUHAMMKH, BIMSIONINM Ha YPOBEHb T€HETHUECKOI0 pa3HOOOpa3us Hace-
JICHUsl SBJISIIOTCSI MUTPAIIMU M 3THUYECKas MPUHAJUICKHOCTh. TakuM oOpazom, mpu
dbopMupoBaHUM  BBIOOPOK i1  MEOUKO-TEHETUYECKOr0 M TEHETUKO-
SMUAEMHOJIOTHYECKOr0 HCCIEIOBaHMs HAaceIeHUs HEOOXOIMMO YUUTHIBATh MECTO
POXKIEHMSI CYNIPYTOB U HAIlMOHAJIBHOCTb.

KiloueBble ciaoBa: monuMoppusM; accouuanuu; reHoGoHA; MUTpPALUU; HALUO-
HaJbHOCTh

Inna N. Sorokina,
Natalia A. Rudykh,
Irina N. Bezmenova,
Irina S. Polyakova

Population genetic characteristics and genetic epidemiological
research of candidate genes associations with multifactorial
diseases

21

Belgorod State National Research University,
85 Pobedy St., Belgorod, 308015, Russia
Corresponding author: Inna N. Sorokina (sorokina@bsu.edu.ru)

Abstract

Background: When studying associations of candidate genes with multifactorial
diseases, the formation of samples for research is important. One of the factors that
should be considered in the formation of samples for genetic-epidemiological re-
search are regional features of the genetic structure of the population. The aim of the
study: To study the factors of heterogeneity of the population-genetic structure of
the population of southern Central Russia (Belgorod region) and assess their role in
the planning of a genetic and epidemiological study of the population. Materials and
methods: The genetic structure of the population of the Belgorod region was studied
using autosomal DNA markers (8 loci — ApoB eNOS, CCR5, hSERT, D1S80, DAT1,
PAH and ACE in 620 individuals of 4 districts); immunobiochemical gene markers
(12 systems - ACP1, ABO, ESD, RH, HP, GC, PI, C’3, GLOI, PGM1, 6-PGD, TF in
582 individuals of 4 regions); Y-chromosome markers (20 diallel loci of the non-
recombining part of the Y-chromosome: M1 (YAP), M9, M17, M46 (Tat), M70,
M78, M170, M172, M173, M178, M201, M223, M231, M242, M253, M269, 12F2,
P37, P43, 92R7 and 7 STR markers: DYS385a/b, DYS388, DYS390, DYS391,
DYS392, DYS393, DYS19 (DYS394) in 403 individuals of 5 districts) and quasi-
genetic markers (48902 names among 822316 people area). The role of migration
and the ethnic factor in the formation of the genetic heterogeneity of populations has
been evaluated. Results: It has been established that migration and ethnicity are the
major factors responsible for the genetic differences in the regional populations of
the Central Black Soil Region. An increase in the influx of migrants results in a de-
crease in the level of division and the formation of heterogeneity of the population
and genetic structure of people. The differences between the two ethnic groups of the
population of the Belgorod region (Russians and Ukrainians) were revealed in the
three alleles of the two systems of classical gene markers (ABO and GC); haplog-
roup E3b1 and DYS390*24, DYS19*13, DYS19*14 STR Y-chromosome loci. An
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analysis of genetic relationships has shown that the Russian population of the Belgo-
rod Region is grouped together in an independent cluster, and the Ukrainian popula-
tion of the region is genetically removed from it. Conclusion: Significant factors of
population dynamics that affect the level of genetic diversity of the population are
migration and ethnicity. Thus, in the formation of samples for medicogenetic and ge-
netic-epidemiological studies of the population, it is necessary to take into account

the place of birth of spouses and nationality.

Keywords: polymorphism; associations; gene pool; migration; nationality

Beegenne. OgHONM U3 3a7a4 COBPEMEH-
HOW TE€HETHKH 4YellOBeKa SIBISETCA H3ydeHHe
accolManuil TeHOB-KaHAUIATOB C MYJIbTH(]aK-
TOpUaAJIbHBIMU 3a0oseBaHusaM. Ilpu mianupo-
BaHUHM TEHETUKO-3IUIEMHUOJIOTHYECKUX HCCIIe-
JIOBaHUIl HaceJeHHs Ba)KHOE 3HAUYEHHE MMEIOT
KpUTEpUH K (POPMUPOBAHUIO BBIOOPOK IS HC-
cienoBanus. OJHUM U3 TakUX KPUTEPHUEB SB-
JSAIOTCSL  IeMOTpapUUECKUe  XapaKTEPUCTHKH
(HaMOHAIBHOCTb, MUI'PALIUOHHAS AKTUBHOCTb,
CTeneHb ypOaHu3zauuu W T.1.). Pe3ynbrarsl
MHOT'OYHMCIICHHBIX COBPEMEHHBIX HCCIEe10Ba-
HUW TE€HETUYECKOW Ie€TEpPOr€HHOCTH MU TEppH-
TOPUAILHOW HM3MEHYMBOCTH HAcCIIeJICTBEHHBIX
Oosie3Hel Cpeau pazIYHBIX ATHOTEPPUTOPH-
aJIbHBIX TPYII MOKAa3aJM, YTO AaXKe B Ipeaesax
OJIHOTO 3THOca HaOJoAaeTcs 3HAYUTENbHAs
BapHabeNbHOCTh TEHETUUECKUX XapaKTePUCTUK
[1-4].

[Tomy4yeHHblE K HaCTOSIIEMY BpPEMEHH
TaHHBIE CBUJICTEIBCTBYIOT O Pa3IMYMsIX B Xa-
pakTepe accouualii NOIMMOP(HBIX JIOKYCOB
TCHOB-KaHJIUJATOB C Pa3BUTHEM MYJIbTH(AK-
TOpHANIbHBIX 3abosieBaHuil. B 0630pe nutepa-
TYpBI, KOTOPBIA MOCBSIIEHH MU3yYCHHUIO BKJIAa
T€HOB MAaTPUKCHBIX METAJUIONpOTenHa3 B ¢op-
MHUPOBAHHE JCCEHIMAIBHON TUNIEPTEH3UN U e
ocnoxxHeHu Mockanenko M.U. [3] nokazaHo,
YTO BKJIAJ T€HOB MATPUKCHBIX METaJIONpPOTe-
uHa3 B (hOPMUpPOBaHME ICCEHLUUAIBHON TUMep-
TEH3WU OTJIMYACTCSI B PA3HBIX TOMYJISIIHSX.
Tak, HampuMep, NpU U3yYECHUU CBSI3H MEXIY
nommMopdHBIM Mapkepom 151799750 MMP-1
U 9CCEHLIMAIBbHOM TUIepTeH3uel cpe MeKCu-
KaH1eB [4] u y HaceneHus: ABcTpanuu [5] 3Ha-
YUMBIX OTJIMYMHA B YacTOTax ajulejed M reHo-
THUTIOB MEXIY TPYIIOH OONBHBIX U KOHTPOJIb-
Ho# rpynmnoii (p<0,05) BeigBIeHO He ObLT0. To-
r/1a Kak B cepOckoi [6], Opasmibckoit [7] u Ku-
Talickoi [8] momynsuusax Y4eHBIMH YCTaHOB-
JeHa cBs3b noiuMopdusma -1607 1G/2G
MMP-1 (rs1799750) ¢ pa3BuTHeM CepIeYHO-

COCYAMCTON MAaToJOrMH. AHAJIOIMYHO, BOBIIE-
YeHHOCTh mojuMopdusma 15243865 reHa
MMP-2 B pa3BuTHE apTEpUANBbHON TMIEPTEH-
3UM U PEMOJIETUPOBAHUE COCYNIOB JIEBOI'O JKE-
JTyA0YKa y OOIBHBIX ACCEHIIUATLHON THIIEPTEH-
3uel MOATBEPKIAAeTCA MPU U3yUYECHUU Opa3uiib-
CKOro HaceneHus [9], ogHAaKO 3TH JaHHBIC HE
COTJIaCyIOTCSL C pe3yjbTaTaMU HCCIEAOBaHUS
paboueii rpynmer LLF. Metzger et al., koTopsiMu
B XOJI€ METa-aHaJIM3a acCOLMAINI MEX1y J1aH-
HBIM MOJIUMOP(PHU3MOM U BO3HUKHOBEHUEM 3C-
CEHI[MAIbHOM TMIEePTEH3UHU BBISIBICHO HE OBLIO
[10]. ABTOp OOBsICHSICT HaOJIFOaEMbIC pa3iiu-
Yusi HEOAHOPOAHOCTBIO ITHUYECKOIO COCTaBa
UCCIIEyEeMbIX TpYIN, JAW3ailHOM ucCcleoBa-
HUH, a TaKXKe pAIoM Ipyrux ¢pakTopos [3].
Cnenyer OTMETUTh, YTO TEHETUYECKUE
pa3inuyus U UX BBIPAKEHHOCTh MEXY MOMIMYJIs-
UMM OJTHOTO 3THOCA, MPOKUBAIOIIUX HA €]IH-
HOM TEpPPUTOPUHU TAKXKE MOKET 3HAUUTEIBHO
BapbUpPOBaTh. TaK, B MHOTOYHCIICHHBIX pabo-
tax bamanosckoit E.B., bamanockoro O.II.
YCTaHOBJICHO, YTO TEHETHYeCKass W3MEHYH-
BOCTh B PYCCKHUX IOMYJISILUSAX MPEBBIIIAECT U3-
MEHYUBOCTh HEMIIEB, HO MEHbIIIEe, YeM H3MEH-
YUBOCTh MHOTHUX JAPYTMX €BPONEHCKHUX Hapo-
JI0B, HampuMep utanbaHues. [11]. Ycranosne-
HO, YTO I0’)KHOPYCCKOE HAacelIeHHE B TeHEeTHYe-
CKOM KOJI€ MOJIY4HUJIU OOJIBIIIOE CXO/CTBO C CO-
CEJHUMHU BOCTOYHBIMU U 3alaJHBIMU TOMYJIs-
UMM, a CeBepHbIe — ¢ OanTuiickumu. CeBe-
psiHE, a MMEHHO HaceleHHe ApXaHIelIbCKOM,
KocTtpomckoit u Bonoroackoit obnactsx cyiie-
CTBEHHO OTJIMYAIOTCS OT JIIOJIEH, KOTOPBIE JKH-
BYT B LIEHTPAJIbHOM U I0XKHOM Mozoce. I'enern-
4ecKM OHU Topa3fgo Onmxke Kk Oanram u
TaTapaM — HapoJaMm, IpOKUBAIOIINM Ha CeBepe
EBpomnsl (or banTtuiickoro mopst u 10 pecnyo-
muku Komm). Ilpu 3TOM B 10%KHO# mosoce pyc-
CKH€ O4YEHb TMOXOXH Ha OemopycoB, YyTh
MEHBIIIEe — Ha TIOJISIKOB M yKpauHIeB [11].
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OTu pa3inuus B Npeesiax OJHOro Hapo-
na (9THOCA), MPOKHUBAIOIIETO HAa OrPOMHON
TEPPUTOPUN OTPAXKAIOT OCOOEHHOCTH paccelie-
HUAS M MUIpalWid, Kak B NpPOLUIOM, TaKk U B
HacToAllEeM. B cBsI3u ¢ 3TUM, ApyruM KpuTepu-
€M, KOTOpBI HEOOXOIMMO YYHUTHIBATh IpU
(dbopMUpPOBaHHHM  BBIOOPKH  JJII  TE€HETHKO-
SMUJEMUOJIOTMYECKUX HCCIEAOBaHUN Hacelle-
HUS SBJISAIOTCA MUTpauuu. IMEHHO MUTpaiuu B
MOMYJISIIMOHHOM M€HETHKE BBICTYNAIOT B Kade-
CTBE OJIHOTO M3 OCHOBHBIX (DaKTOPOB MOIYJIf-
LMOHHOM JUHAMUKH, KOTOPBIM B 3HAYUTEIBHON
CTEIIEHU HW3MEHSET YPOBEHb TI'€HETHYECKOTO
pasHooOpa3us nomynsnuil. BenencTsue BbIco-
KOW MUTPALIMOHHOM aKTUBHOCTU 3HAYUTEIIbHAA
4aCTh COBPEMEHHOI'0 HACEJIECHUS MPEICTaBICHA
STHUYECKH, U KaK CIEACTBUE T'€HETUYECKU
CMEIIAHHBIMHM TMONYJSANUAMU. 3HaYMMasi poJib
MUTPAIMOHHBIX MPOIECCOB B (OPMUPOBAHUU
MOMYJISIIUOHHOM CTPYKTYpbl YCTaHOBJIEHA pa-
Hee 1pU  MNPOBEACHUU  MOIMYJISIUOHHO-
reHeTUYECKUX uccienoBanuii Hacenenus Ko-
ctpoMckoii, Kuposckoii oonacteit, Kpacnogap-
CKOTO Kpas, pecriyonuku Anpires, Kapauaeso-
Yepkecuu, psaga roponoB PO (Mocksa, Kypcek,
Tomck, Koctpoma u ap.) [12-16].

Heab ucciaenoanus. M3yunts pakTopsl
reTepOreHHOCTH MONYJISIUOHHO-T€HETUYECKON
CTPYKTYpBI HaceneHus tora LlentpansHoii Poc-
cun (benropoackas o0iacTb) W OLEHUTH HX
poib pu IUIAHUPOBAHUH TEHETHUKO-
SMUJEMHUOJIOTMYECKOTO MCCIIEI0BAHNS Hacelle-
HUSL.

Marepuansl u Mmetoabl. [IpoBenena
KOMIUIEKCHast OLIEHKa MOMYJISILTUOHHO-
TEeHETUYECKON CTPYKTYphl HaceneHus benro-
ponckoit obnactu (ror Llentpanbhoit Poccun) ¢
HCIOJIb30BAHUEM UETBHIPEX THUIIOB MAapKEpOB:
ayTOCOMHBIX JTHK-mapkepos, MMMYHO-
OMOXMUMHUYECKUX MapKepoB, TEHOB
Y-XpOMOCOMBI U KBa3UI'€HETHYECKHUX MapKe-
poB (hamumun).

benroponckas 061acTh B COBPEMEHHBIX
rpaHuIaX MPEICTaBIsSeT IOKHbIE palOHBI HC-
KOHHOTO apeajia pyCCKMX M OTJIMYaercsi 0OJb-
IO YHUCJIEHHOCTBbIO U IJIOTHOCTBIO PYCCKOTO
Hacenenus. Hacenenus obnactu dopmupoBa-
JIOCh 32 CYET MUTPALIMOHHBIX MOTOKOB PYCCKUX
C pa3nuuHbIX Teppuropuil. Taxxke, HE0OX0IH-
MO OTMETHTbh, uTO benroposckas o6nacts pac-
roJlaraeTcs Ha rpaHule YkKpauHbl u Poccum:

540 xkm u3 1150 kM NpUXOAUTCSI HAa TPAHULLY C
Ykpaunoit. Takum oOpazom, HaceneHue o0Jia-
CTH MCTOPUYECKU (HOPMUPOBAIOCH MO/ 3HAYU-
MBIM BJIMSIHHEM, KaK PYCCKOTO, TaK U YKpauH-
ckoro 3THocoB. CoBpeMeHHOE HaceneHue ben-
TOPOJCKON 00JIaCTH XapaKTepU3yeTCsl BBICO-
KM HMMHIPALMOHHBIM TIPUTOKOM, a TaKXke
OOJBIIUM YAETBHBIM BECOM MEXKITHHUECKHX
OpaKoB.

[TpoBeneno uccnenoBanue 8 mosuMopo-
Heix ayrocomHbeix JIHK-mokycoB (eNOS,
hSERT, PAH, DAT1, D1S8, CCRS, ACE, u
ApoB) cpenu nacenenus 4 paiionoB benropo-
ckoii obnactu: IIpoxoposckuit (146), Kpac-
HeHnckuit (152), KpacHorBapaeiickuii (42) u
I'paiiBoponckuii (42). Beero nzyueno 620 ue-
noBek u3 HuX 298 — pycckue (IIpoxopoBckuii u
Kpacnenckuit p-uel) u 84 ykpaunusl (KpacHo-
rBapaciickuii u ['paiiBopoHCKMii p-HBI). Pe-
3yJlbTaThl 10 PaclpeAesIEHUI0 ayTOCOMHBIX
JAHK-mapkepoB mnpexacraBiensl paHee Pynbix
H.A. [17,18]. W3yyenne nMMyHOOHMOXUMHYE-
CKHX MapkepoB TeHoB (33 amnens 12 10KycoB —
ESD, RH, GC, HP, 4BO, PGM1, TF, C’3, PI,
ACP1, GLO1, 6-PGD) npoBoauiiochk y 582 uH-
JTUBHUIYYMOB TeX ke pailoHoB (152, 146, 42 u
42 4enoBeK COOTBETCTBEHHO, B T.4. 298 pyc-
ckux u 84 ykpaunues) Jlenenngunoit M.H. [19].

[Tomumopdusm 20 auanaenbHbBIX JOKY-
COB HEPEKOMOMHUPYIOIICH 4acTu Y-
xpoMocombl: M9, M78, M17, M172, M46
(Tat), M1 (YAP), M70, M178, M170, M173,
M231, M201, M223, M269, M242, P37, M253,
P43, 12F2, 92R7 u 7 STR mapkepos: DY S388,
DYS392, DYS393, DYS390, DYS391,
DYS385a/b, DYS19 (DYS394), usydancs y
403 yenoBek 5 paitonoB: IIpoxoposckuii (114),
Sxosnesckuit (140), Kpacuenckuit (96), I'paii-
BopoHckuii (20) u KpacnorBappaeiickuii (33)
(u3 Hux 350 pycckux u 53 ykpaunues). Jlan-
HbIE IO paclpesieleHNI0 3TUX MOTUMOPPHU3MOB
npeactaBieHsl B padore [{amkosa JILA. [20].

B kadecTBe KBa3MIe€HETMUECKHUX MapKe-
POB HCIIOJIb30BAIUCh (aMIIUA — H3Yy4aJloCh
pacripenenienue Bce ¢damminii (48902) cpemu
Bcero HaceneHus (822316 genosek) benropo-
ckoif obsactu (21 paiion). Ilo yactoram amu-
JUI pacCUUTHIBAJICS CIydalHbIM MHOPUAMHT C
noMoIkko kodppunuenta nzonumuu f; [21]. B
3aBHCHUMOCTH OT YPOBHS MOJApa3JIelIeHHOCTH T,
BCE paiioHbI OBLIM pa3jiesieHsl Ha rpynnsl. [Ipu
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3ToM p-HBI ¢ mokasarenem f; = 0,00016 —
0,00037 pacrionararoTcsi B IIEHTPAIBHOM YacTH
obmnacrtu, a p-uel ¢ f; = 0,00038 — 0,00138 — no
nepudepun obnactu). JlaHHBIE MO YPOBHIO
MOJpa3/IeICHHOCTH B paiioHax benropoackou
obyacTu TmpeAcTaBieHbl HaMH panee [21]. Jlms
BBISIBJICHHSI POJTU MHTpanuii B (OPMUPOBAHUN
TEeHETUYECKON CTPYKTYpbl O€lIropojackoi mo-
MyJSUUNA TIPOBOJUIICS PAacyeT PaHrOBOIO KO-
sppunuenta xoppemsiimun COUpPMEHA MEXKIY
nokasaresiem f; 1 MUTpallMOHHOW aKTUBHOCTBIO
HacesneHus. JlaHHbIE 110 MUT'PALlMOHHOM aKTUB-
HOCTH HACeJCHHsI U 3THUYECKOMY COCTaBy IIO-
nyuensl B benropoacrare. MaremaTuueckas
0o0paboTKa MPOBOAWIACE C TOMOIIBIO IPO-
rpamMmbl Statistica 6.0.

Pe3yabTaThl M ux o0cy:kaeHue. Ycra-
HOBJICHO, YTO MUTPALMOHHBIN TpupocT Ha 10
ThICSIY YeNoBeK HaceneHus benropoackoit o6-
nactu 3a | momyroame 2018 r. cocraBun 18,7,
YTO 3HAYUTENbHO TMPEBBINIACT AHATOTUYHBIN
MoKasareib Mo apyruM oodsactsm LlenTpanbHo-
ro Yepnosembst (B Jlumenkoi oGnactu oH co-
crasuia 9,8, B Boponexckoit — 9,1, a B Kypckoii
u TamO0BCKOM 007ACTSIX CIIOXKHUIIACH MUTPALIH-
OHHas yObUIb HaceneHus). CienyeT OTMETHUTh,
YTO B MOCIIEAHHUE TObl HAOMIOAAETCS HE3HAUH-
TENTbHOE CHIDKCHHE MHIPAIMOHHOM aKTHBHO-
ct HaceneHus. Tak, mo gaHHbIM benropoacrar
3a | momyronue 2018 r. MUTrpallMOHHBINA TPUTOK
110 CPABHEHUIO C MPOILIBIM TOJOM CHU3UJIICS Ha

21,3 % (1265 uenosek B 2018 r., 1608 uenoBex
B 2017 r.). lanHas TeHaeHIusA HabIt0MaeTCA U
B 1enoM no Poccun. Crnenyer oTMETUTDH, UYTO
MUTpAlMOHHAs aKTUBHOCTb B benropojackoit
00acTu SABISETCS BBICOKOM Ha MPOTSHKEHUH
HOCJICAHUX JecaTuieTuii (Tadi.). Makcumalib-
Has MUTPAIlMOHHAs AKTUBHOCTh B PETHOHE
HaOmoanace Ha pyoexe 20-21 BB. Iluk mu-
IPallMOHHOTO IMPUTOKA HAcEJeHUs B paliOHHBIE
nonyisiuuu benropoackoi 061acTy pULIencs
Ha 1995-2000 rr. (Tabxa.), CyImIECTBEHHO Tpe-
BbIIlIasl aHAJIOTUYHbIE TIOKa3aTesnu B LleHTpaiib-
HOM (eaepanbHOoM okpyre u B Poccuu. Ycra-
HOBJIEHO, uTO 3a nepuoy ¢ 1990 o 2000 r. mu-
IpallMOHHBIN IPUPOCT HaceneHus B benropos-
CKYI0 00JacTh COCTaBIIsLI B cpenHeM 33,5 yen.
Ha 1000 >xuteneit. Ilpu >TOM MHUHUMAaIBHBINA
IPUTOK MHUTPAHTOB HaOmogancs B KpacHo-
rBapjaeiickom paiione (13,7), a MaKkCUMaJIbHBIN
— B benropoackom paiione (56,5). Takxe ycra-
HOBJIEHO, 4yTO Ha 2000 r. MUTpallUOHHBIA MPU-
poct B benroponckyro ob6macts (9,9 na 1000
JKuTesel) ObLT OJJHUM U3 CaMbIX MHTEHCHUBHBIX
B P® (B cpennem 1,9 na 1000 xureneit no pe-
ruoHaMm P® na 1998 r.). Takoii ypoBeHb MUTpa-
[IMOHHOW AaKTUBHOCTH HACEICHHS MOXXET OBITH
COTMOCTaBUM C aHAJOTMYHBIM [IOKa3aTeleM B
CraBponosibsckoM kpae, OpeHOyprckoi 00acTu,
Mockse 1 MockoBckoit obnactu. [lanHble peru-
OHBI XapaKTEPHU3YIOTCSI CaMbIM BBICOKHM KOA(]-
(HULMEHT MUTPAIIMOHHOM Harpy3ku B PO.

Tabnuya
MurpanuoHHbIii mnpupocT HaceaeHus: bearopoackoii odnacru [22]
Table
Migration increase in the population of the Belgorod region [22]
I"onbl Yenosek Ha 1000 yenoBek HaceneHust
1990 10406 7,5
1995 20585 14,1
2000 16467 10,9
2001 13060 8,7
2002 15206 10,1
2003 12477 8,2
2004 8531 5,6
2005 10735 7,1
2006 11138 7,4
2007 12690 8,4
2008 11788 7,7
2009 10689 7,0
2010 5964 3,9
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2011 8350 5,4
2012 8591 5,6
2013 6566 4,3
2014 7591 4,9
2015 5918 3,8
2016 7067 4,5
2017 2839 1,8
OcHoBHOMt mOTOK Murpamuii — 63%, 1oro-3amnaje. bonbImMHCTBO paiioHOB | rpymimbl

OCYILECTBISICTCS B TOPOJICKUE TOMYNIALUU 00-
nmact, 37% — B CeIbCKyI0 MecTHOCTh. Heol-
XOJUMO OTMETHUTh, YTO PAWOHHBIC TOMYISAIIUN
benropoackoil o0iacTu HCHBITHIBAIOT Pa3HYIO
MUTPAIMOHHYIO Harpy3ky. PaHee Hamu Bce
parionsr (21) benropoackoii obGiactu ObuH
pa3esieHbl Ha TPH TPYIIBI B 3aBUCUMOCTH OT
ypoBHsi moapaszneneHnoctu f; (puc. 1) [21].
[lepBas Tpymma, XapaKTepU3YIOMIAsICS HU3KAM
ypoBHEM Tojpa3aeneHHoctu. B ne€ Bomuim 9
u3 21 paiiona (43% Bcex pailoHOB), pacroio-
KEHHBIX B I[EHTPAIbHOM 4acTu 00JIacTu U Ha

Fyperaa obracib

I'pafsopon ; Boprcesxa > u
[ ]

Bearopog

|:| 0,00003-0,00022

0,00023-0,00042

il

0,00043-0,00125

/S

[T TeGex o

(7 n3 9) oTnMUarOTCS BHICOKHM YpOBHEM ypOa-
HU3ALMU, TaK KaK B MX COCTaB BXOJIAT TrOpPOJ-
ckue nomnynsuuu. benropoackuii, bopucos-
ckuii, Banyiickuii, IlleOekuHCKUN palloHBI
STOW TpYIIBl TEPPUTOPUATBLHO TpaHUYAT C
Yxpauno#t (puc.l), 4To 3HAUUTEIHHO YBEITUYH-
BaeT MPUTOK MHUTPAHTOB U3 YKpPaWHBI HA 3TU
tepputopuu. [lo manneim benropoacrar BTO-
poe mecto mnocne pycckux (71,1%) B cTpykTy-
pe murpanToB, npuObBIIUX B 2000-2004 T01bI
B 00J1acTh, 3aHUMaIOT YKpauHIsl (14,6%) [22].

A b ARG B'I?}!S'S‘fﬂﬁﬁﬁ'dﬂg

Puc. 1. Cxema pacnonoxeHusi palOHHBIX MOMYJIANHN benaropoackoii 061acT B 3aBUCHMOCTH OT
ypOBHS noipazienenHoctH (fr)
Fig. 1. The layout of the areas of the Belgorod region, depending on the level of division (f;)
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Takum 00pa3oM, MaKCUMAaJIbHBI MUTpa-
IIUOHHBIN MPUTOK (B cpenHeM 38,5 demoBek Ha
1000 >xuteneit) HaOMOIANICSA B pAiOHBI HU3KUM
ypoBHeM f;, KOTOpbIE pacrnojaraimTcs B LIEHTPE,
Ha IOro-3amajge M CEeBEpO-BOCTOKE OOJACTH.
PaiionHble MONyJSIUU CO CPETHUM U BBICOKUM
3naueHueM ypoBHeM f; (Il u 1l rpymmer), Haxo-
nsmuecs 1no nepudepun 00JaCTH OTIMYAIOTCS
HU3KOW M MPUMEPHO OJAMHAKOBON MHUTPALMOH-
HOUM aKTUBHOCTHIO (B cpeanem 25,3 u 25,5 mu-
rpantoB Ha 1000 >kuTeNeld, COOTBETCTBEHHO).

YBenudeHne MHUTPAIMOHHOTO MPHUTOKA B
ceNbCKUe paiioHbl benropoackoi o061acTu Biie-
YeT CHIKEHHME YPOBHS TOJPAa3JeJICHHOCTH U
U30BITOYHOCTH pachpenenenus pamunuii. Ko-
s¢pdunuent xoppermsuun CrnmpMeHa MEXIy
yuciaom murpanToB Ha 1000 >xuteneit, ¢ oaHOU
CTOPOHBI, U YPOBHEM IOAPA3ACICHHOCTH (f,*) u
H30BITOYHOCTRIO pacpenencuus Gamunmii (R),
¢ ngpyrou, cocraBuin p=-0,73 (p<0,01) wu
p=-0,49 (p<0,05), coorBercTBenHo. Cnemyer
OTMETUTh, YTO MHUTPALNUOHHBIA TPUTOK, KOM-
MIEHCUPYS ECTECTBEHHYIO YOBbLIb HaCeleHUs
benropoackoit ob6iactu, 00yCIOBUI POCT YHC-
JICHHOCTU HaceJIeHHs B O0JacTh 3a Mepuoj
2000-2015 rr. Ha 4% [22].

B bBenroponckyto o6nacte MpHOBIBAIOT
poccusine ¢ CeBepa, UMMHUTPAHTHI C YKpauHBbI,
u3 Kazaxcrana, Keiprescrana, Y30ekucrana,
Monnossl, ApmeHun u AsepOaiikaHa u J1p.
AKTHBHBIA MUTPALMOHHBIN TPUTOK HACEICHUS
MPUBOAUT K U3MEHEHUIO dTHUYECKOTO COCTaBa
nonyisauuid. Ilo manHeIM mociennenn Bceepoc-
cuiickoil nepenucu HaceneHus 2010 r. Hanuo-
HaIBHBIA cocTaB oOjacTu mpencTtaBieH 161
HallMOHAJIBHOCTBIO M ATHUYECKOW IPYIIION, YTO
B 1,3 paza Gombliie, ueM Mo MpeablayIei nepe-
nucu 2002 r. (124 waumonansHOCTH) [22]. B
CTPYKTyp€ MHUTPAHTOB Ha BTOPOM MeCTe MOocIe
pycckux (94,4%), Takxke Kak v B KoHIe 90-x —
Hayane 2000-x TT. Haxo;ATCs YKpaWHIIbI
(2,8%). Apmsue (0,5%) cMmeHWIM Ha TPETbeM
mecte OemopycoB (0,22%), 3aHSBIIMX IIECTOE
MecTo. Typok cTayio Oosbllie, U OHU IEepeMe-
CTWJINCh C IIIECTOr0 MecTa Ha YeTBEPTOE
(0,3%). AsepOaiipKaHIIbl COXPAHWIH IISITOC
mecto (0,3%). CenpMoe mecto, kKak u B 2002
roay, y tatap (0,21%). Ha npyrue HanuoHalb-
HOCTH (MOJ/IaBaHe, IbITaHE, HEMIIbl W Jp.) B
Bbenropoackoit oOmactu npuxomutrcs 1,27%
[22].

TakuM 00pa3oM, 3HaAUMMOE BJIMSHUE Ha
HOMYJISIIMOHHO-TEHETHYECKY IO CTPYKTYPY
HacelieHus: benropoackoil 00acTu OKa3bIBaeT
BBICOKMH MUIPAllMOHHBIN IMPUTOK, 00YCIIaBiIu-
Basg CHW)KEHHUE YPOBHS IOAPA3JIEICHHOCTH U
IIOBBIIIAS TEHETUYECKYIO FETEPOr€HHOCTD

I'ereporeHHocTh HOMYJISILIMOHHO-
TEHETUYECKON CTPYKTYphl HaceneHus llen-
TpaigbHOro YepHo3eMbs Obljla yCTaHOBJIEHA pa-
HEE HAallUM aBTOPCKUM KOJUIEKTUBOM C HC-
II0JIb30BAHNMEM DPAa3JIMYHBIX THUIIOB MapKEpOB:
12 UMMyHOOMOXMMHYECKUX MapKEpOB TEHOB
(ESD, GC, C’3, GLOI, RH, HP, TF, PI, ACP1,
ABO, PGM1, 6-PGD) (N=582); 8 ayToCOMHBIX
JTHK-mapkepos (ApoB, ACE, eNOS, hSERT,
D1S80, CCR5, PAH u DATL1); 16 ramiorpymmn
Y-xpomocomsr (Rial, 11b, N3, Ila, RIb3, J2,
E3bL, R1, K2, N2, Ilc, , Du E, G, K, Q) u 7
STR mapkepoB; KBa3WT€HETUYCCKHUE MapKepbl
(paMunum, Momens H3ONALKMU PACCTOSTHHEM
Maneko). VIMeHHO Takoil KOMIIJIEKCHBIH MHOJI-
XOJl C HCIIOJIb30BAHUEM UIMPOKOIO CIEKTpa
pasIMYHBIX MapKepoB I03BOJIsAeT Hauboiee
IIOJIHO M aJIeKBAaTHO OLIEHUTh I'€HO(OH/ MOIYy-
JAUUN ¥ 0XapaKTepU30BaTh IPOLECCHI, IPOUC-
XOJAIIME B HEN.

OnHum u3 GpakTopoB, 00yCIOBIMBAIOIIUX
TeHETUYECKUE Pa3JInyMs MONyJIsuui, Hapsaay ¢
MUTpalUsIMU, SIBISETCS ATHUYECKAs IpUHAA-
JeKHOCTh. B pesynbpTaTe M3ydeHus pacrpeje-
nenus yactoT 50 amnenen 8 ayrocomusix JJHK
mapkepoB: ApoB, ACE, eNOS, hSERT, D1S80,
CCR5, PAH u DAT1 oxapakTepu3oBaHa
cTpykTypa reHodonaa pycckux (Kpacuenckuii,
[TpoxopoBckuil paiionsl) U ykpauHckux (Kpac-
HOTBapAenckuil, I'paiiBopoHCKHil pailoHbI) MO-
nynsiuuid - benropoackoit obmactu [17, 18].
VYCTaHOBIIEHO, YTO PYCCKOE U  YKPaMHCKOE
HaceJeHue O0JIACTH CTaTUCTHUYECKU JIOCTOBEp-
HO HE OTJIMYaeTcs 4YTo o yactoraMm 50 anenen
8 ayrocomusix JIHK mapkepos [18]. Ognako
OTIIMYMST MEXIYy ATHUMH JABYMS STHUUYECKUMU
rpynmnamMu  OeNropoACKOW MOMYJSIUH  ObUIH
oOHapyXeHbl ~ IpU  aHaiu3e  HMMYHO-
OMOXMMHUYECKUX TeHHBIX MapkepoB [19] u ran-
aorpynn Y — xpomocomsl [20].

AHanu3 pacrpeneneHysl 4acToT UMMYHO-
OMOXMMHUYECKNX TEeHHBIX MapkepoB (33 amrens
12 70KycOB) cpenu JBYX 3THOTEPPUTOPHAIIB-
HBIX TPYII HaceJeHUs] OeNropoJCKOil momyns-
LMY TI0Ka3aJl pa3jInyus [0 TPEM aJUIEISIM JBYX


https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B5%D1%80%D0%B1%D0%B0%D0%B9%D0%B4%D0%B6%D0%B0%D0%BD

OpuzuHaibHas cmambusi
Original article

HayuHule pesyabmamubl 6uomeduyuHckux uccaedogaruil. 2018. T.4, Ne4. C. 20-30 27
Research Results in Biomedicine. 2018. Vol.4, N°4. P. 20-30

CHUCTEM KJIACCHYECKUX F€HHBIX MapkepoB: ABO
nu GC [19]. YcraHOBIEHO, YTO Yy yKpauHIIEB
Benroposckoii obi1actu oTMedaeTcs JOCTOBEp-
HOe cHMKeHue vactor ameneidr ABO*B (0,12)
u GC*1S (0,57) 1 MOBBILIICHUE YACTOTHI AJUIEIIS
GC*2 (0,34) mo cpaBHEHHIO C PYCCKHM Hace-
nenueM. IIpu 3TOM 4acTOTHI MPAKTUYECKU BCEX
M3YYEHHBIX alljiesiell Y YKpauHIIeB HaXOSITCs B
npejenax BapbUPOBaHUs JAaHHBIX MOKa3aTesen
y pycckoro Hacenenus oonactu [19].
[Hankosoit JI.LA. [20], nmpu mnpoBeAeHUHU
aHalIM3a pacopelneieHus — ramwiorpymm Y-
XPOMOCOMBI Cpei KOPEHHBIX XKuTesen (ykpa-
UHIBl U pYCCKUE) OEIropoACKON MOMyIsLun
YCTaHOBJICHO, YTO Y PYCCKUX BCTpeyaroTcs 16
rarorpym: 11a, 11b, I1c, E, E3bl, D, R1al, J,
R1b3, J2, N3, R1, K2, N2, G, K, Q, y ykpauH-
nes — 10 rarmmorpynm E, E3bl, D, Rlal, RI,
R1b3, I1a, 11b, N2, N3, J2. OTauuus MexmIy
STHMHU JBYMsI STHHYECKUMH Tpymnmamu benro-
POJICKON 00JIacTU MOJY4YeHbl MO pacipenese-
Huto ramnorpynnsl E3bl (u3 16 ramnorpynn Y
xpomocombl). KoHIleHTpalus ramiorpymmsl
E3bl y ykpaunckoro Hacenenus (11,32%) oka-
3astach joctoBepHo (p<0,001) Ha MOPSIIOK BBI-
me, 4eM y pycckoro Hacenenus (1,14%).
CpaBHUTENBHBII aHAIM3 paclpeieleHusl alie-
neit STR 10kycoB Y-XpOMOCOMBI ITOKa3all, 4TO
PYCCKHE U YKpauHIIbI 001aCTH JOCTOBEPHO OT-
JMYAIOTCSl IPYr OT JApyra MO 4YacToTaM Tpex
ateneit nByx STR J0KycoB Y-XpOMOCOMBI.

Tak xoHuentpauus amwieneir DYS19*14 vy
YKPauHCKOTO  HacelleHHs o0JacTu  HUXKe
(p<0,05), a pacnpoctpanennocts DYS390*24
u DYS19*13 Beime (p<0,05-0,001) mo cpaBHe-
HUIO C PYCCKUMU O0JIaCTH.

[TonyueHHble HaMU pe3yIbTAaThl CBHJIE-
TEJNBbCTBYIOT, YTO OJHUM U3 (PAKTOpOB ycTa-
HOBJICHHOI T'€HETUYECKOW M3MEHYMBOCTU aHa-
JU3UPYEMBIX Tomyisiiui benropoackoi o6na-
CTH, BBICTYNAET 3THUYECKAsl MPUHAIIEHKHOCTh
HaceneHus. [lomynsuuu ¢ pycCKUM HaceleHH-
eM HauOoJjiee TEeHETHUYECKU OJIM3KH, a YKpauH-
CKHE€ TOMYJISIIUK B T€HETUYECKOM MPOCTPaH-
ctBe auddepeHInpoBaHBl OT HHX, YTO MOJI-
TBEPXKJIAETCS U PA3IUYHBIMA METOJAaMH MHO-
TOMEpPHON CTAaTUCTUKU (KJIACTEPHBIN aHau3,
MHOTOMEpHOE  IIKalIWpoBaHUE, (HAKTOPHBIN
aHanu3). AHaJIu3 TeHETUYECKUX B3aWMOOTHO-
[ICHUH HCCIEAYEMBIX PalOHOB MO JaHHBIM 00
ayrocomublx JIHK-mapkepax mnokazan, drto
pycckoe Hacenenue Kpacuenckoro u IIpoxo-
POBCKOTO pPaiioHOB 00JIACTH CHOPMHPOBAIIH
CaMOCTOSITENbHBIN KIacTep, a YKpauHIsl [ paii-
BOPOHCKOro M KpacHorBapaenckoro paioHOB
reHetuyecku ynaaiensl (puc.2) [17, 18]. Cue-
JyeT OTMETUTb, YTO AaHAJIOTMYHbIE 3aKOHOMEp-
HOCTU TPOCTPAHCTBEHHOM W3MEHYMBOCTU Te-
HO(OHJA OEeNropoACKO Momyasiuuu ObLIU TO-
Jy4eHbl HAMU paHee ¢ MCIIO0JIb30BaHUEM KBa3U-
TeHETUYECKUX MapkepoB (pammnmit) [23].
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Puc. 2. PacnonoskeHue B IpoCTpaHCTBE ABYX TIaBHBIX (DakTOpoB paitoHoB benropoackoit obmactu
C KOPCHHLIM PYCCKUM U YKPAWUHCKHUM HACCIICHUCM (1'[0 JaHHBIM ayTOCOMHBIX I[HK-MapKCPOB)
Fig. 2. Location in space of the two main factors of areas of the Belgorod region with the indigenous
Russian and Ukrainian population (according to autosomal DNA markers)
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Heckonbko MHBIE pe3ynbTaThl IO I'EHeE-
TUYECKUM COOTHOLIEHUSM 3THUX K€ MOMYJISALUN
benropoackoit obmactu momyuensr JILA. Ilan-
KoBO# [20] Ha OCHOBE AaHHBIX O yacToTax 16
rarIorpymi Y-XpoMocoMbl. ABTOPOM BBISIBIIE-
Ha auddepeHnnanus U3y4aeMbIX palloOHOB Ha
nBa knacrepa. IlepBbiii kinactep chopMUpoBaH
SxoBneBckuM u IIpoxopoBckuM palioHamH,
BTOpO# - 00benuuser Kpacuenckuii u Kpacuo-
rBapACUCKUN palloHbl 001acTH (TaKke MMEIOT
OOIIYI0 TEPPUTOPUATIBHYIO TPaHUILY), OTIEINIb-
HO OT HUX pacnoiioxkeH ['paliBOpOHCKHN paiioH
(YKpanHCKOE HaceJICHHE).

Cnenyer OTMETUTb, YTO IO BCEM TPEM
TUNIAM TEHETUYECKUX MapKepoB, PYCCKOE
HaceyieHue benropojickoil 00lacTé UMeeT MH-
HUMAJIbHbIE TE€HETUYECKHE PACCTOSIHUS CO
«CpEIHEPYCCKOW» MOIyJsAUUEd. YKpPauHCKOe
HaceneHue benroponackoit ob6nactu, Kak U
«CpEeIHEYKpauHCKas» MOMYJISUs TeHETUYECKU
ynanensl oT Hux [20].

3akuouenue. Takum oOpa3om, Hacese-
Hus llenTpansHo UepHo3zemHoro pernona PO
XapaKTEepU3yeTcs TIeTEePOreHHOCTbIO MOIYIIs-
[IMOHHO-TEHETUYECKOW CTPYKTYphl, 4YTO OO0Y-
CJIOBJICHO BBICOKOW MHUIPALIMOHHOW aKTHBHO-
CTBIO U KaK CJIEICTBHE PAa3HOPOJHOCTHIO 3THH-
YECKOTro coctaBa. Takum oOpa3om, npu ¢op-
MHUPOBAHUU BBHIOOPOK JUTS TATbHEHUIIEro Meau-
KO-T€HETUYECKOTO U TeHETHUKO-
AMUAEMHOJIOTMYECKOTO UCCIIEOBAHUS Hacee-
HUSL HEOOXOJUMO YUUTBHIBATh MECTO POXKJIECHUS
CYNPYTOB U HAIIUOHAJIBHOCTD.

B omnowenuu dannoti cmamou ne Ovlio
3ape2ucmpupo8ano KOHGIUKMA UHMEPECO8.
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