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npll1Be,D,eHbl CBe,D,eHII1Sl 06 1I13MeH4111BOCTII1 nOIlIl1Mopqmblx sapnaaroa reHOB IL4 (rs2243291, rs4986964), IL4RA (rs1801275, 
rs2074570j, 1L12A (rs568408), 1L12B (rs3212227, rs3212220), 1L12RB1 (rs3746190, rs11575926) y npencraearenea verupex 3T

HII14eCKII1X rpynn CII16111pll1 (6ypSlT, TYBl-1Hl..\eB, SlKyrOB l-1 npuumoro PYCCKOro HaCeIleHII1Sl). 110 60IlbWII1HCTBY l-13Y4eHHblx SNP nOKa3aH 

BbICOKII1l:1 ypoaeus renerasecxoro pa3Ho06pa3l11Sl: AIl>l acex 1I13Y4eHHbix 3THl-14eCKl-1X rpynn - no rs2243291 resa IL4l-1 rs3746190 re

Ha IL12RB 1; AIl>l MOHrOIlOl-1,D,HbIX nonYIl>ll..\l-1V1 - no SNP rena IL12B(rs3212227 111 rs3212220). HII13Kl-1V1 ypoaens reHeTlI14eCKor.0 pas
Ho06pa3111>l aaperncrpnpoaaa AIl>l pvccxoro aaceneaus no rs2074570 resa IL4RA l-1 AIl>l MOHroIlOl-1,D,HbIX nonYIl>ll..\l-1V1 no rs11575926 
rena 1L12RB 1; He Bbl>lBIleHO annensaux Bapl-1aHTOB BO scex 1I13Y4eHHbiX rpynnax AIl>l rs4986964 rena IL4. 

no 4aCTOTaM annenea 1I13Y4eHHbix SNP autuenepe-racneuuue 3THl-14eCKl-1e rpynnu xaparrepaavorcs BblcoKoVi rereporesuo
CTblO. Hal-160IlbWl-1e pa3Ill-14l-1>l aaperacrpnpoaauu Me)K,D,y PYCCKII1Ml-1 111 MOHroIlOl-1,D,HbIMl-1 KopeHHblMl-1 HapO,D,aMII1 Cl-16I11pll1: pa3Ill-14111Sl 

MaKCII1MaIlbHbl no rs11575926 l-1 rs3212220 rena 1L12RB1, rs2243291 reHa IL4, npu cpaaueunu PYCCKl-1X C >lKYTaMII1 - raxxe no 

r52074570 rena IL4RA. Me)K,D,y MOHrOIlOl-1,D,HbIMl-1 nonYIl>ll..\II1SlMII1 pa3IlIl14l-1>l no 4aCTOTaM annanea MeHee aupaxeau: Hal-160IlbWlI1e 

pa3J1l-14l-1>l Me)K,D,y6YP>lTaMl-1111 TYBl-1Hl..\aMl-1 Bbl>lBIl>lIOTC>l no SNP reHOB IL12A l-1IL 12RB1; Me)K,D,yTYBl-1Hl..\aMII1l-1 >lKyTaMII1 - no SNP reHOB 

IL4, IL12A l-1 IL12RB 1; Me>K,D,y >lKYTaMII1l-1 6YP>lTaMl-1 - no SNP rena IL12RB. K03<p<pl-1l..\l-1eHT reHHoVi ,D,1I1<p<pepeHl..\lI1al..\l-1l-1 no cOBoKYnHo

era 1I13Y4eHHbix SNP COCTaBl-1Il BeIll-14l-1HY 3,20%; MII1Hl-1MaIlbHa>l 111 MaKCl-1MaIlbHa>l BeIll-14I11Hbl 6blIlll1 paBHbl 0,75% AIl>l rs1801275 rena 

IL4RA l-1 7,01% AIl>l rs11575926 reaa 1L12RB1. 

KJ1104eBble CJ10Ba: nOIll-1MoP<P1I13M, reHbl l-1HTepIleVlKII1HOB 111 II1X peuerrropcs, nonYIl>ll..\l-1l-1, MYIlbTl-1<paKTOpl-1aIlbHa>l naronorns 

BBe,lJ,eHHe	 rrpomnpepauna aKTl1Bl1pOBaHHbIX JII1Mc):>o6JIaCTOB, UI1TOTOK

Cl1lJeCKI1X peaKUI1M, I1HJIYKUI1I1 KJIeTOlJHoro I1MMyHl1TeTa,
I1HTepJIeMKI1HhI OTBe'IaJOT sa I1HJlYKUI1JO I1 IIOJJ,IJ.ep)((aHI1e 

Cl1HTe3a nareppepoaa-v I1 r.n.; 3c):>c):>eKTbI nannoro UHTOKl1Ha 
I1MM)'HHhIX I1 BOCIIaJII1TeJIhHbIX peaKUI1M, perynnpyror OCHOB

TaK>Ke orrocpenyiorca penerrropox (ILl2R). . 
nste MeXaHI13MhI I1MMYHI1TeTa, aKTI1BHOCTI1 I1MM)'HoKoMIIe

IlOJIl1Mopc):>Hhle BapI1aHTbI reHOB I1HTepJIeHKI1HOB I1 I1X pe
TeHTHhIX KJIeTOK KaK na MeCTHOM, TaK I1 na CI1CTeMHOM ypos

nerrropoa, rrpOJIYKThI KOTOphIX 3aJIelfcTBOBaHbI B roMeOCTaTI1
IDIX BCJIenCTBI1e aKTI1BaUI111 MHorl1X rOMeOCTaTWlecKI1X CI1C

lJeCKI1X npoueccax, BOBJIelJeHbI B c):>OpMl1pOBaHI1e HaCJIenCT
TeM OpraHI13Ma (uenrpansnon HepBHoM CI1CTeMbI, 3HJlOKpI1H

BeHHhIX OCHOB pa3JlWlHhIX MYJIhTI1c):>aKTOpl1aJIhHhIX 3a60JIeBa
HOM I1 np.) [5, 7]. <DI13I10JIOrWleCKI1e MeXaHI13MhI peryJIHUI1I1 

Hl1M (M<D3). K HaCT051lIIeMY BpeMeHl1 HaKOlUIeHhI MHOrolJl1C
aKTI1BHOCTI1 I1HTepJIeMKI1HOB ocymeCTBJIHIOTC51 xepea CIIeUI1 nennsre CBeneHl15I 06 aCCOUl1aul15IX aJIJIeJIhHhIX Bapl1aHTOB re
c):>I1'lecKI1e peuerrropu, xoropsie 5lBJIHIOTC51 IIOCpenHI1KaMI1 HOB I1HTepJIeHKI1HOB l1 I1X peuerrropos C rraTOJIOfl1lJeCKI1Ml1 
Me)((Jly I1HTepJIeMKI1HaMI1 I1 I1X KJIeTKaMI1-MI1lIIeH51MI1. TaK, COCT05IHl15IMI1 [I, 4, 12, 13, 15-17, 20], HO pe3YJIhTaThI, rrony
IL4 - lUIeMOlpOI1HbIM Ul1TOKl1H, I1ponYUl1pyeMhIM T -KJIeTKa lJeHHble pa3HbIMl1 aBTOpaMI1, He scerna OjJ,H03HalJHbI [8, 22]. 
MI1 - Bh13bIBaeT IIepeKJIIO'leHl1e CI1HTe3a l130Tl1IIOB l1MMY OjJ,HOM I13 npI1lJl1H npOTl1BOpelJl1BOCTl1 pe3YJIhTaTOB aCCOUl1a
HOrJI06yJII1HOB B-KJIeTKaMI1 na 3KCIIpeCCI11O IgE, YCl1JlI1BaeT TI1BHbIX I1CCJIejJ,oBaHl1M 5IBJIHeTC51 3THOCrreUl1c):>l1lJHOCTh non
CeKpeUI110 IgG 1, aKTI1Bl1pyeT 3KCrrpeCCl11O sstcoxoadxpaaao Bep)((eHHOCTl1 M<D3, B TOM lJl1CJIe Me)((3THWleCKI1e P33Jll1'll15I 

ro peuerrropa (Fc£RII) K IgE I1 MOJIeKYJI MHC II xnacca [19]. B pacnpenenemrn aJIJIeJIhHhIX Bapl1aHTOB npnane-tennsrx K 

2laHHhIM UI1TOKl1H 5lBJI51eTC51 JIl1raHJlOM JlJI5I peuenropa IL4 l1CCJJejJ,OBaHI1IO reHOB. 8 CB513l1 C TIl1M 113yqeHl1e pacnpocrpa

(lL4R), KOTOpbIM npa aKTl1BaUl1l1 BHyrpl1KJIeTOlJHhIX nocpen HeHHOCTI1 B pa3HbIX 3THWlecKI1X rpyrrnax rrOJIl1Mopc):>HhIX Ba

HI1KOB I1HJIYUI1pyeT 3KCIIpeCCI11O reHOB, qyBCTBl1TeJIhHhIX K pl1aHTOB reHOB-KaHJll1)J,aTOB M <t>3 5IBJI51eTC5I B3)((HhIM JlJI5I 

cnruany IL4 [11]. <t>YHKUl151 lLl2, KOTOphIM 3KCrrpeCCl1pyeTC51 lUIaHl1pOBaHl151 reHeTI1KO-3rrI1ueMI10JIOfl1lJeCKI1X l1CCJIejJ,OBa

B I1MM)'HOKOMneTeHTHbIX KJIeTKaX, 3aKJIlOlJaeTC51 B peryJIHUI1I1 Hl1M, ocooemro JlJl5I MHOrOHaUl10HaJIhHhIX perI10HOB. TaK, B 

* Pa60Ta BhIIIOJIHeHa IIpl1 lJaCTWIHOM rrOIIJlepJKKe rpaHTOB <Dun «Hay-raue If nay-nro-rtenaroravecxae KMphI IfHHoBaUHoHHoM POCCl-!H>} 
roc. KOHTpaKT Ng02. 740.11.02.84 If <Dun «KMPhI>} IIO reve «J13yqeHlfe IIJIeMOTpOIIHhIX 3cPcPeKTOB reHOB npn pa3JIWIHhIX cPYHKUIfOHaJIhHhlX 
COCT05IHlf5IX opranasna 4eJIOBeKa>}. 

ISSN 2073-7998 43 



OPl-1rlJ1HAJ1bHbIE l-1CCJ1EAOBAHl-1~ 

pe3YJIbTaTe urapoxovacurraoaoro HCCJIeJlOBaHIUI sapaaoens
HOCTI1 reaova, BblTIOJIHeHHoro I1HJlHikKl1M KOHCOPUl1yMOM 
(Indian Genome Variation Consortium), 6blJIO yCTaHOBJIeHO, 
qTO )lJIH 3THI1qeCKMX 11 H3blKOBblX rpynrr 11HJlHM xapaxrepna 
BblCOKaH rereporemtocrs rro reHeTl1qeCKOH cTpYKTYPe [14]. 
B qaCTHOCTI1, YCTaHOBJIeHbI 12 xmoseaux SNP, HHrPopMaUI1H 
rro KOTOPblM n03BOJIHeT C BblCOKOH BepOHTHOCTblO onpene
JIHTb npHHa)lJIe)l(HOCTb HHJlMBl1)lOB K onpenenennoa KaCTO
BOH rpynne J1JIH M30JIHTY. no MHeHl110 aBTopOB UI1Tl1pyeMoH 
CTaTbl1, I1HrPopMaml51 06 3THl1qeCKOH cneUl1rPJ1lIHOCTl1 B pac
npocrpaaemm aJIJIeJIbHblX Bapl1aHTOB reHOB BMeCTe C snaae
MI10JIO[H4eCKl1Ml1 JlaHHbIMl1 MO)l(eT rrOMOqb B paspaoorxe 
cnemlrPl1QeCKl1X xapr, orpaxatoumx npenpacnonoxennocn, 
HaCeJIeHl1H K 3a60JIeBaHI1HM, oc06eHHO CJIO)I(HOHaCJIeJlyeMbIM 
(uanpmaep, MHrPeKUl10HHbIM). Kposie roro, HaJIIlQl1e 3THM
QeCKOH (rrorryJI5IUl10HHOH) reHeTWIeCKOH nOJlpa3JleJIeHHOCTIl 
B~O ynrrsraan, npn lIJIaHl1pOBaHl1l1 reHeTl1KO-311l1)leMl10
JIOrWIeCKl1X l1CCJIeJlOBaHIlH, rrOCB5IllleHHbIX l13yqeHl11O pOJIM 
nOJIl1MOPrPHbIX BapMaHTOB reHOB-KaHJll1JlaTOB M<D3 B ¢JoP
Ml1pOBaHl1l1 npeJlpacnOJIO)l(eHHOCTI1 K naTOJIOrl1QeCKIlM CO
CTOHHI15IM. 

B HaCTOHllleM co06111eHl1M npasenena l1HrPopMaUI151 06 
113Me~IlBOCTl1 rrOJII1MoPrPHbIX Bapl1aHTOB reHOB MHTepJIei!.
Kl1HOB 11 l1X peuerrropos - IL4, IL4RA, ILI2A, ILI2S, 
IL I2RB I - Y npeJlCTaBl1TeJIeH xerupex 3THl1QeCKI1X rpyrrrr 
cIl611pCKOro pernona. 

MaTepH3.IIbI H MeTO)J,bl 

113}"-leHa 113MeHQl1BOCTb rrOJII1MoPrPHbIX Bapl1aHTOB reHOB 
!L4 (rs2243291l1 rs4986964), fL4RA (rs1801275 11 rs2074570),
u.iu (rs568408), ILl2B (rs3212227 11 rs3212220), fLl2RBI 
(rs3746190 11 rsI1575926) y npencraaarenea -iersrpex 3THI1Qe
CKI1X rpynrr CH6Hpl1: xopenasre HapOJlHOCTIl 6blJIl1 npencras
JIeHbI 6ypHTaMH (Pecrry6JII1Ka EYPHTI15I), TYBHHuaMH (Pee
rry6JIHKa Tuna) H HKyraMl1 (Pecrry6JII1Ka Caxa - 5lKyrl1H); 
rrptuunoe HaCeJIeHl1e - PYCCKl1MH )l(HTeJIHMI1 (r.Tovcx). By
pHTbI, ryBl1HUbI 11 HKyrbI OTHOCHTCH K MOHroJIOl1)lHOH pace, 
pYCCKl1e HBJIHIOTCH esponeonnaaa. 

B Ka)I(JlOH 3THHQeCKoi!. rpyrrne 06CJIe):(oBaHbI 96 QeJI. 
,llHK usinenena H3 JII1MrP0Ul1TOB nepMrPepHQeCKOH KpOBl1 
¢JeHOJI-XJIOPOrPOpMHOH sxcrpaxuaen rro CTaHJlapTHOH Me
TOJlI1Ke [3]. B pafiore I1CrrOJIb30BaHbl 06pa3ubI 113 6aHKa 
)lHK Hl1l1 MeJlI1UI1HCKOH reHeTHKI1 CO PAMH. 

)lJIH -rerupex H3 IUlTH HCCJIeJlOBaHHblX reHOB 6bIJIO BbI
6paHO rro nsa SNP, OJlI1H 113 KOTOpbIX JIOKaJIH30BaH B 
3' - UTR, a BTOpOi!. JIH60rrpHBOJlI1T K HeCHHOHI1MI1QHOH 3aMe
He (rs4986964, fL4; rs1801275, IL4RA; rs1l575926, ILl2RBl), 
JII160 HBJIHeTCH rPyHKUHOHaJIbHO 3Ha411MbIM (rs3212220, 
ILI2B). B Ka)I(JlOM rene JlM ozuioro 113 BbI6paHHblX SNP pa
nee 6blJIanoxasana CBH3b CrraTOJIOrl1eH, ):(pyroM HBJI5IJICH CJIa
60 113yqeHHbIM B 3TOM OTHOllIeHI1l1. )lJIH rena !LIM l13yqeH 
rrOJIHMoPrPI13M TOJIbKO B 3' - UTR (rs568408). 113MeHQHBOCTb 
I1CCJIeJlOBaHHblX rrOJIHMoPrPHbIX BapHaHTOB 113yqaJIH MeTOJlOM 
I1UP-I1D,P<D-aHaJIH3a. CTpYKTYPa rrpaHMepoB, rexrneparypa 
orxnra H narrepn peCTpHKUI1H npeJlCTaBJIeHbI B ra6JI. 1. 
YCJIOBI15I Il UP BKJII04aJIl1 rrepBWIHYIO JleHaTYpaU11l0 

(5-7 Ml1H npn 94-9YC), 3aTeM CJIe):(OBaJIll 30-35 UIlKJIOB, 
COCT051111l1X H3 neaarypauan (94"C) , orxnra rrpaHMepoB npn 
crreUl1rPl1QeCKOH )lJIH xaxnoro nOJIHMoPrPI13Ma reuneparype 
(T<16JI. 1), 3JIOHraUI1H uernr (npa 7TC); peaKUHIO aasepurana 
rPHHaJIbHa5I 3JIOHraUI15I (5-10 MHH npn n°C). 

,llJIH onpeaenenas renornnos nponytcru aMnJIHrPIlKa
Ul1l1 nonaepramr rl1JlPOJI113Y cneUHrPl1QeCKOH 3HlloHyKJIea
30H peCTpl1KUl1l1, 3aTeM nponyxrsi peCTpl1KUMIl rPpaKUl10
HI1POBaJIl1 B 3%-HOM arap03HOM rene, OKpaweHHOM 6po
MI1CTblM 3TI111l1eM, I1JII1 B I O%-HOM rrOm1aKpl1JIaMl1JlHOM re
JIe (19:1). nOJIHaKpl1JIaMllllHblH rern, OKpaWI1BaJIl1 6pOMIl
CTblM 3THJll1eM rrOCJIe anexrpcrpopeaa. 

Oueaxy COOTBeTCTBHH nafimoztaevoro pacnpenenemia 
reHOTl1rrOB O)l(Il11aeMOMY npn paBHOBeCl1l1 Xap
JlH-BaHH6epra rrpOBOJll1JII1 ):(JIH BbICOKOnOJIl1MOPrPHbIX JIO
KYCOB C l1CnOJIb30BaHl1eM x2-TeCTa, ):(JIH HIl3KOrrOJIl1MOPrP
HblX JIOKyCOB - G-TeCTa [2]. 

)lJIH Me)l(norrYJI5IU110HHbIX cpaBHeHl1H rrpl1BJIeKaJIl1 CJIe
nyioume nOKa3aTeJII1: rereporenaocrs no 4aCTOTaM reHOTH
nOB (OueHHBaJIaCb cornacao GWTecTy [21]), rereporen
HOCTb no QaCTOTaM aJIJIeJIbHbIX Bapl1aHTOB (x2-TecT [21]), 
K03rPrPl1Ul1eHT reHHOH Jll1rPrPepeHUHaUHI1 (GST [6]), rene
TH4eCKHe paCCTOHHH5I (no MeTOJlY HeH [18]). PaCQeT HH
nexca rPl1KCaUHH FST l1 reHeTW-leCKHX JlI1CTaHUI1H Me)l(Jly 
113Y4eHHblMI1 3THH4eCKHMI1 rpyrmaxnr na OCHOBaHMI1 no
napnux cpaBHeHHH 3Ha4eHHH norrYJIHUHOHHO-crreuHrPHQ
HbIX FST rrpOBOllHJIH C HCnOJIh30BaHHeM CTaTHCTHKl1 
AMOVA (naxer rrporpaMM ARLEQUIN 3.1.1.1.) [23]. 

Pesynsraria H 06CYJK)J,eHHe 

,llJIHrs4986964 rena !L4BO scex 113yqeHHblx 3THHQeCKHX 
rpyrrrrax perHCTpHpOBaJICH TOJIbKO OJll1H aJIJIeJIbHbIH sapn
aHT, QTO MO)l(eT YKa3bIBaTb na TO, QTO aJIbTepHaTI1BHble aa
paauru B JlaHHOH rr0311uHH JIH60 51BJIHIOTC5l MyrauHeH, J1H
60 penrcrpnpyiorcs C xpanae HH3KOH 4aCTOToH. B fiase 
JlaHHhlX NCBI [25] HeT HHrPoPMauv/l1 06 l13MeHQI1BOCTH 
nannoro JIOKyca B norryJI5lUHHX. Bocesn, zipyrnx l13yqeHHbIx 
SNP 6blJIl1nOJIHMoPrPHbIMll, HOpemCTpl1pOBaJIMCb pa3JII1
QI15I rro ypOBHIO rrOJII1MoPrPH3Ma KaK Me)l(JlY OmeJIbHblMH 
JIOKYCaMH, TaK H no O):(HOMy H rovy xe JIOKYCY Me)l(Jly pas
HblMI1 3THHQeCKl1MH rpynnaun (Ta6JI. 2, 3). OTKJIOHeHlle OT 
paBHOBeCI15I Xapnu->BaHH6epra 6bIJIO 3apemCTpHpOBaHO 
no nOJIHMoPrPHOMY napaairry G/A (rs568408) rena ILI2A y 
6ypHT (sa C4eT H36blTKa rereposaror), a raxxe y 51KyrOB l1 
6YP5lT no G/A (rs1l575929) reaa fLl2RBI (xapaxrepen 
HI13Kl1H yposeus rrOJII1MoPrPH3Ma) (Ta6JI. 2, 3). 

IL4. Yposeiu, reTepo3HroTHOCTI1 (Ta6JI. 3) ):(JI5I nOJIHMOp
rPHOro aapaanra G/C rena 1L4 BO scex II3yqeHHblx 3THH4e
CKl1X rpyrrrrax 6blJI BhICOKl1M (Ha6JIIOJlaeMaH rerepoanror
HOCTb HaXO):(HJIaCb B rpanmtax 0,4167-0,5208; O)l(lJ):(aeMaH 
- 0,3950-0,4991), HO npn 3TOM Ha6JIIO):(aJIaCb ssrpaxemras 
paCOBaH COCTaBJIHlOlllaH B onpenenexmr xapaxrepa pacrrpe
JleJIeHHH reHOTl1nOB 11 QaCTOT aJIJIeJIeH no JlaHHoMy JIOKYCY 
(Ta6JI. 2, 4). Y pyCCKl1X npeofinanarr roM03HroTHbIH reHOTHn 
GG (52,08%), CBhlCOKOM 4aCTOTOH perucrpaposamrcs 11 re
Tep0311rOTHbIe reaornnsr (OKOJIO 41,67%). Cpena H3yqeH
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HbIX npellCTaBI1TeJIeH MOHrOJIOH.llHOH pacsr Hal160JIee LJaCTO 

BCTpeLJaJICH reTep0311roTHbIH reaornn CG (44,79-50,00%), 
06JIallaTeJII1 rouoaaroraoro reaoruna CC perncrpaposa

JII1Cb C LJaCTOTOH OT 22% Y TYBI1HueB no 36% Y HKYTOB. no 

)laHHoMy nOJII1MoPcPHOMY aapnairry nOKa3aHbI MaKCI1MaJIb

Hble cpenn scex naysenasrx SNP pa3JII1LJI151 no LJaCTOTaM aJI

JIeJIbHblX Bapl1aHTOB: pasnaua no LJaCTOTe BCTPeLJaeMOCTI1 

aJIJIeJIH G Me)l()ly PYCCKI1MI1 11 HKYTaMI1 COCTaBI1JIa 31,77% 11 

ll<UKe cpenu 113yqeHHblx MOHroJIOI1)lHbIX 3THI1LJeCKI1X rpynrt 
pa3JII1LJI1H no LJaCTOTe aJIJIeJIeH npeauurann 10%. 

IL4RA. Ll,Ba 113YLJeHHbIX SN P B rene 1L4RA xapaxrepn

30BaJII1Cb CpellHI1M yposnea nOJII1MoPcPI13Ma, npn 3TOM 

yposem, 11 Ha6JIIOllaeMOH, 11 O)l(I1)laeMOH reTep0311roTHOCTI1 

y PYCCKI1X 6bIJI HeCKOJIbKO HI1)1(e, LJeM y npe)lCTaBI1TeJIeH 

npyrnx 113yqeHHblx 3THI1LJeCKI1X rpynrr (Ta6JI. 3). TaK, O)l(J1

naevaa reTep0311rOTHOCTb no nOJII1MoPcPHOMY sapaairry 

A/G (rs180 1275) y PYCCKI1X COCTaBI1JIa 0,2342, a cpenn MOH

roJI0I111HbIX nonyJIHUI1H 3TOT nOKa3aTeJIb sapsaponan OT 

0,2914 y 6YP5lT no 0,3476 Y 51KYTOB; Ha6JIIO)laeMa51 reTep0311

rOTHOCTh y PYCCKI1X 6hIJIa pasna 0,2083, a y MOHroJIOH.llOB 

HaXO)lI1JIaCh na ypoane 0,3333-0,3646. Bo scex asy-reuuux 
3THI1LJeCKI1X rpynnax no rs1801275 rena 1L4RA Hal160JIee 

LJaCTO perucrpnpoaamrcs renornnu AA, penxo - GG 
(Ta6JI. 2) 11, COOTBeTCTBeHHO, aJIJIeJIh A npeoonanan 

(Ta6JI. 4). no nauuovy sapaanry Me)((3THI1LJeCKl1e pa3JII1LJI151 

6bIJII1 CaMhIMI1 HI13KI1MI1 cpena scex 113yqeHHblx SNP: MI1

HI1MaJIbHa51 LJaCTOTa aJIJIeJI5I A noxasaaa )lJI5I 51KYTOB 

(0,7761), MaKCI1MaJIhHa51 -)lJIH PYCCKI1X (0,8646) 11 TOJIbKO 

)lJI5I nannoti napu cpaBHeHI151 nOKa3aHhI CTaTI1CTI1LJeCKI1 

3HaLJI1Mhie pa3JII1LJI15I no LJaCTOTaM aJIJIeJIhHblX Bapl1aHTOB 

(Ta6JI. 4, 5). Cneziyer OTMeTI1Th, LJTO YKa3aHHbIH nOJII1MoPcP

HhlH napnanr, o6yCJIOBJIeHHhiH O)lHoHyKJIeOTI1)lHOH sane

HOH B 3K30He II rena, npI1BO)lI1T K aMI1HOKI1CJIOTHOH aaxre

He, BCJIe)lCTBl1e xero 113MeH5IeTC5I KOHcPopMaUH5I peuerrro

pa, a 3TO, B CBOIO oxepezu., - K HeKOHTpOJlI1pyeMoMy CI1H

Te3Y IL4 [10]. n03TOMY He3HaLJI1TeJIhHble Me)l(3THI1LJeCKI1e 

pa3JII1LJI151 no )laHHoMy SNP MorYT 6bITb 06YCJIOBJIeHhi ero 

cPYHKUI10HaJIbHhIM 3HaLJeHI1eM 11 yposem, nOJII1MOPcPI13Ma 

MO)l(eT KOHTpOJII1pOBaThC5I )lertcTBl1eM orfiopa. 

Ta6n/llLja 1 
Crpyxrypa npaViMepoB, napaeaerpu nLJ,p III peCTpIIIK~1II111
 

Al1S1 onpeAel1eHIIISI reaoranoa no IIICCl1eAOBaHHblM reHHblM MapKepaM
 
~II 

MeToA I npOAYKTbl Jlvrreparyp
¢Vl3M 

reH nomlMop- Jloxann nOcfleAoBaTeflbHocTb npaavepoa TeMnepary
aauas B pa orxura rnnponaaa, Hbl~AeTeKI..\V1Vl 

reue VlCT04HVlKnpa~MepoB, n.H. 
°c 

rs2243291, B6flVl3Vl F: 5'-CTCAGTACACCATATGGCT-3' 60 Shirakawa T., 
5q31 
IL4 G: 332+269nu>/ 

3'-UTRG+717C R: 5'-CCAGTGACTATCATIATAATICC-3' C: 601 flVl4Hoe 
Vne I 

nJJ,P<tJ 
cooouieuae 

3K30H 1 rs4986964 F: 5'-AGAGAGGTGCTGATIGGC 60 T: 351 * 
T449C 

nur / 
nJJ,p<tJR: 5'-GGAGAGATGGTGCCAGAT C: 267+146 

Cys27Arg BstFNI 

3K30H 11 F: 5'-CCCCCACCAGTGGCTACC-3' nLl,p / [10] 
16p12,1-p11,2 

IL4RA rs1801275, 62 0576: 163 
nJJ,p<tJR: 5'-GCCCCAAACCCACATITC-3'A1969G R576: 

Gln576Arg Msp I 145+18 

* 
A2726G 

3'-UTR F: 5'-AATCGTGAACTTTGTCTCCG 57 nLl,p / rs2074570, A: 277 
R: 5'-TGCCCTCTACTCTCATGG nJJ,P<tJ G: 221+56 

Vne I 

1L/2A 3'-UTR F: 5'-ACTTIGATAGGATGTGGATI-3' A: 147rs568408, 52 r1L1,P/ *
 
3q25,33-q26
 nJJ,p<tJR: 5'-TCCCTTCTTAGCAATTCA-3' G: 85+62 

SmiM I 
G1098A 

A1188: 233 IL128 rs3212227, 3'-UTR F: 5'-TTCTATCTGATTTGCTTIA-3' 43 [9]
 
5q31, 1-q33, 1
 

nu> / 
nJJ,p<tJR: 5'-TGAAACATTCCATACATCC-3' C1188: 
Taq I 

A1188C 
165+68 

F: 5'-AATCTICAATCATACAGTCC-3' T:rs3212220, 60It1HTPOH 1 * 
G-405T 

nu> / 
nJJ,p<tJR: 5'-GCATGTITCTCTGGATIA-3' 322+38+11 
Mhll G: 

178+144+38 
+11 

* 
19p13,1 

F: 5'-ATCTCAATCACAACGGCTGG-3'1L/2R81 rs3746190, 3'-UTR 62 T: 303nu> / 
nJJ,p<tJC2087T R: 5'-TGGCAGCATCTAGGGTTCCC -3' C: 166+137 

Ama 871 
-

* 
G531A 

rs11575926, 3K30H 5 F: 5'-TAGGGATICAGTIGCTTACC-3' 60 nLl,p / G: 202+114 
nJJ,P<tJ A: 

Arg156His 
R: 5'-GATGGTGAGACTGATTIGGG-3j_ 

HpyCH 4V 157+114+45 

npVlMe4aHVle. JJ,flfl flOKYCOB, OTMe4eHHbiX *, nOCfleAOBaTeflbHOCTVl npa~MepoB uccnenveuax oonacrea reHOB nOA6VlpaflVlCb C 
npVlMeHeHVleM nporpaMMbl Vector NTI [24] 
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op~r~HAnbH~E~ccnEAOBAH~~ 

Ta6m1~a 2 
Ha6J1IOAaeMble '1aCTOTbl reHOTHnOB 1II3Y'leHHblx n0J1HMopct>H3MOB reHOB HHTepJ1eiilKHHOB 111 "IX peuenropos 

B 06CJ1eAOBaHHbIX 3THH'IeCKHX rpynnax (%)
'~~~~~~==;O=~~~~~='j=~~==~ 

y2 (d.f.=1) G (d.f.) 

0,29 
0,54 
0,18 
0,01 

GG 
3,13 
4,17 
4,17 
1,04 

-c---c------f---------

TT 
2,08 n.s. 
13,54 n.s. 
13,54 n.s. 
17,7 n.s. 

~KYTbl 39,58 52,08 8,34 2,29 n.s. __ 
TYBL-1Hl\bl 29,17 42,71 28,121 2,04 --f--- n.s~_ 
5YP51Tbl 56,25 37,5 6,25 0,00 n.s. 

GH(4)-TecT (d.f.) 29,22 (6); P<0,001=;rl=' ===J 
GHI31-TecT (d.f.) 29,21 (4); p<0,001
 

rs11575926 GG ~~~
 --=-=--r----=---=---=-=--:-:--:---=-=-:c-----j---
PycCKL-1e 66,67 31,25 2,08 G=0,47 (d.f.=0,94) n.s._~ 

~KYTbl 95,8~_ 3, 1_~f- 1,04-+-~:2,91 (d.f.:O~21) ~<0,01 -1 
TYBIi1Hl\bl 91,67 8,33 0~-0,07(d.f.-0,40) n.s. I 

I--- ~ 5YP51Tbl 96,88 ~~~_O__ G=0,002 (d.f.=0,09) <0,05 
48,20 (3); P<_c"'-0'-'=,0c:-0--'1 -+- -1GH(4j-TeCT (d.f.)

1-
GH(31-TeCT (d.f.) I ---=2~,8~2-'(c=2"_).;'_'n~._"_s_'.-------'-----------:-:'---=-cc-----11 

npli1Me4aHli1e. ,l],n51 Ol\eHKII1 COOTBeTCTBL-151 Ha6nlO,n,aeMoro pacnpeneneuua reHOTil1nOB O>KII1AaeMoMY npll1 paBHOBeCL-11i1 XapAL-1-Baiil
H6epra An51 BblcOKOnOnll1MopQ:>HbiX CIi1CTeM Ii1CnOnb30BaH X2_TeCT (d.f.=1); AJ151 HII13KOnOnIi1Mopc!:>HbIX CIi1CTeM - G-TecT; d.f. - 41i1CnO 
creneuea csoeona: p - AOCTiI1rHYTbliil yposeus 3Ha4Ii1MOCTiI1. GH(4) 111 GH(3) - noxaaarena rereporeunocru no 4aCTOTaM reHOTli1nOB npu 
cpaBHeHIi1L-1 Bcex 4eTbipex 1I13Y4eHHbIX 3THIi1yeCKII1X rpynn Ii1 3THII14eCKII1X rpynn, OTHOC51UJ,II1XC51 K MOHronOIi1AHOiil pace COOTBeTCTBeHHO 
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MEAlIIl..I,lt1HCKAs:I rEHETlIIKA. 2009. NQ10 

TIo BTOpOMy 113yy.eHHoMy aapnaary A/G (rs2074570) re

na IL4RA pYCCKl1e xapaxrepnaoaanncs HI13KI1M ypoaaen 

nOJII1Mopqm3Ma: Ha6JI101J,aeMaH reTep0311roTHOCTb COCTaBl1

JIa 0,0833; O)l(l11J,aeMaH reTep03l1rOTHOCTb - 0,0799; lI,JIH 

1J,pyn1X 113Y'IeHHbIX 3THl1'IeCKl1X rpynrr 3Tl1 rrOKa3aTeJII1 Ha

X01J,l1JII1Cb B rpamnrax 0,1979-0,2604 l1 0,1866-0,2847 co

OTBeTCTBeHHO (Ta6JI. 3). Pacrrpe1J,eJIeHI1H 'IaCTOT reHOTl1nOB 

pa3JII1'IaIOTCH Me)l(ll,y PYCCKl1MI1I1 MOHroJIOI11J,HbIMI1 3THI1'Ie

CKI1MI1 rpvnnaxm (Ta6JI. 2), HO BO scex 3THH'IeCKHX rpynrrax 

OHH y6bIBaIOT B CJIe1J,YIOIUeM nOpH1J,Ke: AA>AG>GG 
(Ta6JI. 2). 4acToTa aJIJIeJIH A sapsnpyer OT 0,8281 Y HKyTOB 

1J,0 0,9583 Y PYCCKllX (Ta6JI. 4). 
/L12A. no rrOJII1MoPlPHOMY sapnaary G/A rena /LI2A 

MHHl1MaJIbHblt! yposens pa3HOo6pa3l1H saperncrpnpoaaa y 

HKyrOB (Ha6JII01J,aeMaH reTep03HrOTHOCTb - 0,3021; O)l(I11J,a

eMaH reTep0311roTHOCTb - 0,2847), MaKCI1MaJIbHblt! - y TY

BI1HueB (Ha6JII01J,aeMaH reTep0311roTHOCTb - 0,4583; oxa
1J,aeMaH reTep03l1roTHOCTb - 0,4132) (Ta6JI. 3). Oc06eH

HOCTb TYBl1HCKOt! BbI60PKl1 COCT05!Jla B TOM, 'ITO rOM03l1ro

TbI rro aJIJIeJIIO G l1 rereposnrcrsr perHCTpl1pOBaJIl1Cb npa

MepHO C paanoii xacro'roli (47,92 11 45,83%), B OTJII1'Il1e OT 

npyrnx l13yqeHHblx 3THl1'IeCKl1X rpyrrrr, 11J,e rrpe06JIaD,aJI re

aornn GG (58,3-67,71 %), 11 C MeHbwet! 'IaCTOTOH BbIHB

JIHJII1Cb rerepoanrorsr (30,21-39,58%) (Ta6JI. 2). 
.lJ.;IH nannoro SNP xapaxrepua rereporenaocrs B pacnpe

1J,eJIeHl111 'IaCTOT reHOTl1rrOB KaK Me)l(ll,y BCeMI1 113yqeHHbIMI1 

rpynnaaa, TaK l1 Me)l(lly MOHroJIOl11J,aMI1 (Ta6JI. 2), rrpl1'IeM 

Hal160JIbllIl1e pa3JIW!115! noxasanu Me)l(ll,y HKyraMl1 l1 TyBI1H

Ta6nuL/a 3 
reHenl"leCKOe paanoofipaaae H3Y"leHHbIX llOKyCOB B oticnenoeaaasrx 3THH"leCKHX rpynnax 

reH SNP 3THVI'ieCKafl rpynna Ferepoaaroruocre ± s.e, 0 

Ha6JllOAaeMafl O)f(V1AaeMafl
I 

r52243291 PyccKVleIL4 0,4167±0,0503 0,3950±0,0294 +0,0549±0,0993 
C/G -0,0752±0,0949 

TYSVlHlJ,bl 

0,4479±0,0508 0,4843±0,O13051KYTbl 

0,5208±0,0510 +0,0435±0,0976 

5YPflTbi 0,5000±0,0510 °,4946±O,0083 

0,4991±0,0047 

0,011 O±O,1 010 

r51801275 PyccKVleIL4RA 0,2083±0,0414 0,2342±0,0359 -0,1103±O,1124 
A/G 0,3646±0,0491 0,3476±O,0331 +O,0489±0,1013 

TYBVlHlJ,bl 

51KYTbl 

0,3333±0,0481 0,3299±O,O341 +O,O105±O,1021 

5YPflTbi 0,3333±O,0481 0,2914±O,0355 +O,1437±O,1051 

r52074570 PyccKVle 0,0799±O,02630,0833±0,0282 +O,0435±0,1358 
A/G O,2604±0,0448 0,2847±0,0356 -0,0852±O,1052 

TYBVlHlJ,bl 

51KYTbl 

0,1948±0,03500, 1979±0,0407 +0,0159±O,1054 

5YPflTbi 0,1866±O,0348O,2083±0,0414 +0,1163±O,1221 

IL12A r5568408 PyccKVle 0,3854±0,0497 0,3476±O,0331 +0,1018±O,0997 
G/A 51 KyTbl 0,2847±0,0356 +0,0612±O,10!l-6 

TYBVlHlJ,bl 

O,3021±0,0469 

0,4132±O,0274o,4583±0,0509 +0, 1092±O,0952 

5YPflTbi 0,3175±0,0346 +0,2468±O,0991O,3958±0,0499 

IL 128 O,3333±O,0481 0,3047±O,0351 +0,0940±O,1035 
A/C 

r53212227 PyccKVle 

51 KyTbl O,3854±O,0497 0,4088±O,0279 -0,0572±0,0987 

TYSVlHlJ,bl 0,4688±O,0509 0,4604±0,O197 +0,O180±O,1005 

5YPflTbi 0,4479±0,0508 -0,0496±0,0976 

r53212220 PyccKVle 

0,4713±O,O171 

0,3646±O,0491 0,3237±0,0344 +0, 1262±0,1015 
G/T -0,01 08±0, 1011 

TYBVlHlJ,bl 

0,4583±O,0509 0,4633±0,019051KYTbl 

O,5000±0,0510 +0,0554±0,0970 

5YPflTbi 

0,4737±0,0164 

0,4688±0,0509 -O,0321±0,09900,4843±0,0130 

r53746190 PyccKVle 0,4375±0,0506 -0,0557±0,09721L12R81 0,4633±O,0190 
CfT 51 KyTbl 0,5202±0,0510 0,4512±O,0216 +0, 1544±0,0894 

TYSVlHlJ,bl 0,4271 ±0,0505 0,4999±O,O037 -0, 1457±O,0872 

5YPflTbi 0,3750±0,0494 0,3750±O,0312 0,0000±0,1021 

r511575926 PyccKVle 0,3125±0,0473 0,2914±O,0355 +0,0722±0, 1044 
G/A O,0313±0,0178 0,0507±0,0217 -0,3840±0,2729 

TYSVlHlJ,bl 

51KYTbl 

0,0799±0,0263O,0833±O,0282 +0,O435±O,1358 

5YPflTbi 0,0308±0,O1730,0313±O,O178 +0,0159±0,1412 

npVlMe'iaHVle. s.e, - oWVl6Ka cperu-ero 3Ha'ieHVlfl; 0 - OTHOCVlTenbHoe OTKnOHeHVle Ha6JlIOAaeM0C1 rerepoaaroruocru OT O)f(V1
AaeMoC1 
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OPVlrVlHAJlbHblE V1CCJlEAOBAHVI~ 

uaMH (GH=8,47; dJ.=2; p<0,025). BMeCTe C TeM, BO BCeX H3Y

'leHHbIX 3THH'leCKHX rpyrrrrax rtpeofinanan npenxcssnt aJIJIelIb 

(G), MHHHMaJIbHaH ero 'laCTOTa noxasana )llISI TYBHHUeB 

(0,7083), MaKCHMaJIbHaSl - )WI S1KYTOB (0,8281) (Ta61I. 4). 

IL12B. )lm:I 060HX H3yqeHHbIX rrOJIHMoPrPHbIX BapHaHTOB 

namroro lIOKYCa MHHHMaJIbHblH yposem, paanooopaaaa 6bill 

JapemCTPHpOBaH y pyCCKHX: )llISI rs3212227 (NC) Ha6JIIO)lae

MaH rerep03HrOTHOCTb COCTaBHJIa 0,3333; O)((l1)laeMaH 

0,3047;)llISI rs3212220 (G(T) - 0,3646 H 0,3237 COOTBeTCTBeH

HO (Ta6JI. 2). MaKCHMaJIbHblH ypoaeas Ha6JIIO)laeMOH rerepo

3HroTHOCTH 6bill xapaxrepen )llISI TYBHHueB H COCTaBI1Jl 0,4688 

H 0,5000 LI)ISI rrOJIHMoPrPHbIX BapHaHTOB NC H G (T COOTBeTCT

BeHHO, a HaH60JIbUIee snaseane O)((l1)laeMOH rerepoanrorao
CTH - )llISI 6ypm (0,4713 H 0,4843 COOTBeTCTBeHHo). 

no rrOJIHMoPrPHOMY sapaanry A/C rena IL12By pyCCKHX 

H S1KYTOB HaH60JIee 'laCTO perHCTPHpOBaJIHCb rouoaaroru 

AA, 3aTeM rro 'laCTOTe BCTPe'laeMOCTH CJIe)lOBaJIH rereposn
rorsr; paamnta B 'laCTOTe perHCTpaUHH )laHHbIX reHOTHrrOB 

COCTaBHJIa 31,24 H 13,6% )llI5! YKa3aHHbIX 3THH'leCKHX rpynn 
COOTBeTCTBeHHO (Ta6JI. 2). )lJI5! TYBHHueB H 6YPSIT 6billO xa

paxrepno nnoe COOTHOUIeHHe reHOTHrrOB: rerepoaarornue 
HOCHTeJIH rrpe06JIa,IlaJIH rro cpaBHeHHIO C rovoaaroraaa; ro

M03HroTbl AA pemCTPHpOBaJIHCb Y TYBHHUeB na 6,30%, y 

6YP5!T - na 5,20% pexe, 'leM rereposarorsr; LlOAA HOCHTe

JIeH rOM0311TOTHbIX reHOTHrrOB CC npeasrcnna 10% (Ta6JI. 2). 

HeCMOTp5! na aexoropsre pa3JIH'l11Jl B xapaxrepe pacnpene
JIeHI1Jl reHOTHrrOB Me))()ly H3yqeHHbIMH MOHroJIOM)lHbIMH 

rpyrmava, OHH He )lOCTHraJIH ypOBH5! CTaTHCTH'leCKOH 3Ha

'lHMOCTH, HO B ueJIOM MO))(HO roaopirrs 0 HaJIH'lHH paCOBOH 

crreUHrPH'lHOCTH B pacrtpenenemtn KaK 'laCTOT reHOTHlIOB 

(Ta6JI. 2), TaK H 'laCTOT aJIJIeJIeH (Ta6JI. 4, 5). 

)l]l5! aapnaara GjT (rs3212220) clIeUHrPH'leCKOH reno
THrrWieCKOH CTpyKTypOH OTJIH'laJIHCb pyccxne, y KOTOpbIX 

'laCTOTbI reHOTHrrOB y6bIBaJIH B lIOCJIe)lOBaTelIbHOCTH 

GG>GT>TT. Cpenn 3THH'leCKHX rpyrrrr MOHroJIOHlIHOH 

pacsr (TYBHHUbI, S1KYTbI, 6YPSITbI) rrpeoonananu HOCHTeJIH 

reTep03HrOTHbIX reHOTHrrOB (45,83-50,00%) M 60JIee au

COKHH, 'leM y PYCCKHX, npouenr 1I11U, saperncrpnpoaaa C 

reuornnov IT (13,54-17,70%) (Ta61I. 2). 

)lJISI ,1lBYX rrOJIHMoPrPHblX BapHaHTOB rena IL12B - A/C 
11 G/T - BO scex o6CJIe)lOBaHHblx rrorrYJISlUHSlX npeotinana
JIH npenxoeue annensuue BapHaHTbI (A H G )llISI yxasaa

HbIX SNP coorsercrseuno). 'Iacrora BCTpe'laeMOCTH nan
HbIX annenea lIO 060HM H3Y'leHHbIM SNP rena !L 12B 6bIJIa 

MaKCHMaJIbHa y pyCCKHX H YMeHbWaJIaCb B PSlLlY H3yqeHHblx 

3THH'leCKHX rpyrrrr B cnenyiouieri rrOCJIeLlOBaTeJIbHOCTYr: 

S1KYTbI - TYBI1HUbI - 6YPSlTbl (Ta6JI. 4). Pa3HHua Me))()ly 

MaKCHMaJIbHOM 11 MHHHMaJIbHOW 'laCTOTaMH aJIlIeJIeW nan
HbIX rrOJII1MoPrPHblX BapHaHToB B HCCJIe)lOBaHHbIX 3THH'le

CKHX rpyrmax COCTaBHJIa OKOJIO 20%. 

IL12RBJ. IlOJIHMoPrPHble BapHaHTbI rena fL12RB 
CjT (rs3746 190) H GIA (rs11575926) - rrOKa3aJIH pxa pas

lIH'lHH rro ypOBHIO rrOJIHMoPrPH3Ma (Ta6JI. 3) KaK Me))()ly 

H3yqeHHbIMl1 SNP, TaK H Me))()ly 3THH'leCKHMH rpyrmava. 

TaK, BeJIH'lHHbl Ha6JIIO)laeMOH (0,3750-0,5202) H O))(H)lae

MOM (0,3750-0,4999) reTep03HTOTHOCTH CBH)leTeJIbCTBYIOT 

o BblCOKOM yposne rrolIHMoPrPH3Ma rro JIOKyCy CIT BO scex 

aay-reansrx 3THH'leCKHX rpyrrrrax. Ilo npyrovy H3yqeHHoMy 

SNP rena IL12RBI BbICOKHM yponens pa3HOo6pa3115! xa

paxrepen TOJIbKO )llISI PYCCKHX, rorna KaK )llI5! rpex npyrnx 
3THOCOB BeJIH'lHHa H Ha6JIIOLlaeMOM, H Q)1(M)laeMOH rerepo

3HroTHOCTH He rtpessnuana 10%. 

Ta6J1wl..{a 4 
Pacnpeneneaae "laCTOT annenea 1II3Y"leHHbIX nonlllMopepHblX BaplIIaHTOB 

reHOB IIIHTepne~KIIIHOB III IIIX peuenropos B paana-msrx nonynauusx 
IIre, SNP AAJl8Jlb 06CJl8AOBaHHbl8 3THVl4eCKVle rpynnu 

PyccKVle $1 KyTbl TYBVlHl\bl 6YP5!Tbl Bce Bbl60PKVI 

,lJ,aHHble NCBI [25] 

EBponeoVlAbl MOHroJlOVlAbl 

N min-max N min-max N min-max 

IL4 rs 2243291 G 0,7292 0,4115 0,5208 0,4479 9 0,219 3 0,818 3 0,219 
0,830 0,830 0,284 

IL4RA rs1801275 A 0,8646 I 0,7761 0,7917 0,8229 22 0,100  6 0,677  6 0,771 -
0,933 0,775 0,933 

rs2074570 A 0,9583 0,8281 0,8906 0,8958 19 0,762 - 5 0,917  5 0,917 
I 0,977 0,951 0,977 

IL 12A rs568408 G 0,7760 0,8281 0,7083 0,8021 12 0,763 - 3 0,744  3 0,854 
0,944 0,825 0,944 

IL128 rs3212227 A 0,8125 0,7135 0,6406 0,6198 16 0,437  4 0,761 - 3 0,625 -
0,855 0,855 0,578 

rs3212220 G 0,7969 0,6354 0,6146 0,5885 16 0,511 - 5 0,600  4 0,511 -
0,864 0,864 0,625 

1L/2R81 rs3746190 C 0,6354 0,6563 0,5052 0,7500 2 0,625 - 1 0,625 - -

0,864 

rs11575926 'I G 0,8229 0,9740 0,9583 0,9844 12 0,797  3 0,797  4 1,000 
1,000 0,804 

npVlMe4aHVle. N - 4V1CJlO rpynn, oxapaxrepaaoea-ursrx B OTHOW8HVlVI V13M8H4V1BOCTVI COOTBeTCTBYIOll\V1X nOJlVlMoP<PHbIX sapnaa-
TOB reHOB V1HTepJleHKVlHOB 
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HeCMOTp51 na TO, '-ITO )l.JUI BCeX 113Y'-!eHHbIX 3THI1'-1eCIOIX 
rpynrr 6bIJIO CBoi1.cTBeHHO BbICOKOe paaaooopasne no rrOJII1
MOpq:m3My err rena IL12RBI, rrpOCJIe)l(J1BaJIl1Cb aupaxea
aste Me)«3THl1'-IeCKl1e pa3JII1'-1IDI no pacnpenenemno reHOTI1
nOB KaKMe)((llY BCeMI1 113Y'-!eHHbIMI1 3THWleCKl1MI1 rpyrmaan, 
TaK 11 Me)((llY 3THOCaMI1, OTHOC5ImI1MI1C5I K MOHroJIOI1llHOH. pa
ce (Ta6JI. 2). TaK, Y PYCCKl1X 11 51KYTOB npeorinanana reTep0311
romue reaorunu no llaHHoMy SNP, HO B nepBOH.113 yxaaaa
HblX rpyrrrr I1X '-IaCTOTa 6bIJIa aa 8,34% HlDKe, '-IeM BO BTOPOH.. 
Y TYBI1HUeB raxxe npeofinanana HOCI1TeJII1 reTep03l1rOTHbIX 
reHOTl1nOB, HO, B OTJII1'll1e OT 51KYTOB 11 PYCCKl1X, lL/151 HI1X xa
paxrepaa BbICOKa51 'laCTOTa perucrpauaa roM0311roT IT 
(28,12% npOTI1B 8,34% y 51KYTOB 11 14,58% YpyCCKI1X) 11 60JIee 
HI13Ka51 '-IaCTOTa roM0311roT ee (29,17% npOTl1B 39,58% y 
51KyTOB I1 41,67% Y PYCCKl1X). Y 6YP5lT npeofinaaan renonm 
ee (56,25%), rereposaroru peracrpaposanacs C 'laCTOTOH. 
37,50%, a rouoaarorsr IT - C 'laCTOTOH. 6,25%. B ueJIOM, no 
'laCTOTaM reHOTI1IIOB nonnaopdnroro sapnarrra err rena 
lLI2RBl TYBI1HUbI CTaTI1CTl1'-IeCKl1 3Ha'-lI1MO OTJII1'laJII1Cb KaK 
OT 51KyTOB (GH= 13,30; dJ.=2; p<0,005), TaK 11 OT 6YP5lT 
(GH=23,17; dJ.=2; p<O,OOI). 

TIo npyroxy 113Y'-!eHHoMy SNP rena IL/2RB1- GjA
Hal160JIee cneumlm'-lHoH. reHOTl1rrl1'-1eCKOH. CTpyKTYPOH. cpe
nl1 scex 113Y'-!eHHbIX 3THI1'leCKI1X rpynn xapaKTepl130BaJII1Cb 

pYCCKl1e, lL/151 KOTOpbIX noxasana CaMa51 Hl13Ka5I '-IaCTOTa re
HOTl1na GG (66,67%) 11 OTHOCI1TeJIbHO BbICOKa51 pacnpo
CTpaHeHHOCTb rerepoanror (31,25%). Y npencraaarenea 
npyrnx 3THI1'-1eCKI1X rpyrrn 60JIee 90% I1Hnl1BI1ll0B 6blJIl1 06
JIauaTeJI5IMI1 reHOTl1rrOB GG (Ta6JI. 2). 

Pa3JII1'lI151 Me)((lly 113Y'-!eHHbIMI1 3THI1'leCKI1MI1 rpynnaua 
no '-IaCTOTe aJIJIeJIeH D:JI5I nomoaopdiaoro sapnanra err re
na lL12RBI 6bIJIl1 60JIee nsrpaxensr, '-IeM D:JI5I AjG: lL/151 
nepsoro SNP paannua Me)((llyMaKCI1MaJIbHbIM (y 6YP5lT -ra
CTOTa aJIJIeJI5I T pasna 0,7500) 11 MI1HI1MaJIbHbIM 3Ha'leHl1eM 
(y TyBI1HueB - 0,5250) COCTaBI1JIa 24%; lL/15I sroporo SNP 
- 16% (MI1HI1MaJIbHa51 'laCTOTa aJIJIeJI5I G saperncrpaposa
aa y PYCCKI1X - 0,8229, a cpenn MOHroJIOl1nHbIX 3THI1'-1e
CKI1X rpynn 'laCTOTbI aJIJIeJIeH. aapsuposamr B He60JIbUII1X 
npenenax - OT 0,9583 y TyBI1HueB no 0,9844 y 6YP5lT). 

tIeTblpe 113Y'-!eHHble 3THI1'-1eCKl1e rpynnu (pyccxne, TY
BI1HUbI, 6yp5ITbI, 51KyTbI) xapaxrepnsyrorca BbICOKOH. rere
poreuaocrsro no 'laCTOTaM aJIJIeJIbHbIX Bapl1aHTOB reHOB 

I1HTepJIeMKI1HOB 11 I1X peuerrropos (X2=197, d.f=24; 
p<O,OOI). TIPI1 3TOM noaaanaiouree '-II1CJIO JIOKyCOB (xpove 
rs1801275 rena IL4RA) B TOH. I1JII1 I1HOti CTeneHI1 BHOC5IT 
BKJIau B TOTaJIbHYIO BeJII1'lI1Hy reTeporeHHOCTI1 (Ta6JI. 5). 
TIPI1 nonapaou cpaBHeHl111 I1CCJIenOBaHHbIX 3THI1'leCKI1X 
rpynn no '-IaCTOTaM 113Y'-!eHHbIX SNP raxxe nonysein; BbI

Ta6nuL/a 5 
reTeporeHHoCTb (X2

) 1i13yyeHHbiX 3THIiIyeCKIiIX rpynn 
no yaCTOTaM annensusrx aapvaaroa IiICClleAOBaHHblX MapKepHblx CIilCTeM 

Cpaeuaaaewsre 3TH~~eCK~e rpynne:noxvo 
Pyccxne - 6YPS1Tbl Pyccxne - 6ypllTbi PyccK~e - TYB~Hl..J,bl PyccK~e - llKYTbl 6YPllTbi - TYB~HI..J,bI 6YPllTbi - llKYTbl TYB~Hl..J,bl - llKYTbl 

I - TYB~Hl..J,bl 

x2 

(d.f.=3) 

- llKYTbl 

P x2 

(d.f.=l) 
P x2 

(d.f.=l ) 
! P x 2 I 

(d.f.=l) I 
p l 

(d.f.=l ) 
p l 

(d.f.=l ) 
P x2 

(d.f.=l ) 
P 

IL4 
rs2243291 48,97 0,001 32,09 0,001 17,98 0,001 40,74 0,001 2,03 n.s, 0,52 n.s. 4,59 0,05 
(C/G) 
IL4RA 
rs1801275 5,98 n.s. 1,25 n.s. 3,57 n.s. 5,10 0,025 0,59 n.s. 1,30 n.s. 0,14 n.s. 
(A/G) 
IL4RA 
rs2074570 18,66 0,001 5,63 0,025 6,44 0,025 18,44 0,001 0,03 n.s. 3,69 n.s. 3,09 n.s. 
(A/G) 
1L12A 
rs568408 8,53 0,05 0,39 n.s. 2,28 n.s. 1,63 n.s. 4,56 0,05 0,43 n.s. 7,77 0,01 
~) 
1L128 
rs3212227 21,88 0,001 17,84 0,001 14,46 0,001 5.20 0,025 0,18 n.s. 3,78 n.s, 2,32 n.s. 
(A/C) 
1L128 
rs3212220 25,04 0,001 19,93 0,001 16,39 0,001 12,43 0,001 0,17 n.s. 0,88 n.s, 0,27 n.s. 
(G/T) ---
1L12R81 
rs3746190 25,41 0,001 5,92 0,025 6,63 0,025 0,18 n.s. 25,07 0,001 4,02 0,05 9,01 0,005 
(CfT) 

1L12R81 
rsl1575926 43,03 0,001 35,34 0,001 19,60 0,001 27,65 0,001 2,03 n.s. 0,47 n.s. 0,96 n.s. 
(G/A) 
CyMMapHo 197,50 

(d.f.=24) 0,001 118,39 
(d.f.=8) 0,001 87,36 

(d.f.=8) 0,001 111,37 
(d.f.=8) 0,001 34,93 

(d.f.=8) 0,001 15,08 
~=8)1 

-
n.s. 

27,88 
(d.f.=8) 0,001 

r ' 0,0382 0,0291 0,0349 0,0144 0,0054 0,0115 

r2 0,07011 * 0,04928* 0,06227' 0,02160* 0,00528 0,01515* 

np~Me~aH~e. d.f. - ~~cno creneuea ceoeoziu: p - AOCT~rHYTbli'l ypoBeHb 3Ha~~MOCT~; n.s. - HeTpa3n~~~i'I; r ' ~ r2
- reHeT~~eCK~e A~CTaH-

I..J,~~, Ol..J,eHeHHble no Nei [18] ~ Ha OCHOBaH~~ nonapuux cpaBHeH~~ no FST (* - pa3n~~~1l CTaT~CT~~eCK~ 3Ha~~Mbl) COOTBeTCTBeHHo [23] 
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OPVlrl'1HAJlbHbIE VlCCJlEAOBAHVl5I 

COKl1e 3HaqeHlUl Kpl1Tepl151 X2 (sa I1CKJ1lOqeHl1eM CpaBHeHI151 

fiypar 11 51KYTOB), HO B 3aBI1CI1MOCTI1 OT CpaBHI1BaeMbIX 

rpynn Ha6JIIO,UaJII1Cb pa3JIl1q115l KaK IIO ypOBHIO rereporen
HOCTI1, TaK 11 IIO cnexrpy IIOJII1MOP¢>HbIX Bapl1aHTOB, KOTO

pue BHeCJII1 Hal16oJIbWI1H BKJ1a,U B ee ¢>OpMl1pOBaHl1e. KaK 

11 O)f(I1)J.aJIOCb, Hal16oJIbWI1e pa3JIl1ql151 aaperucrpaponanu 
npn cpaBHeHl111 PYCCKI1X (esponeoanu) )f(l1TeJIeH C MOHrO

JIOI1)J.HbIMI1 KopeHHbIMI1 Hapo,UaMI1 CI16I1PI1. TIPI1 cpasne
HI1I1 PYCCKI1X 116ypHT, a raxxe PYCCKI1X 11 TyBI1HueB He IIO

Ka3aHO pa3JIl1Ql1H no QaCTOTaM aJIJIeJIbHbIX Bapl1aHTOB TOJIb

KO M5I )J.Byx SNP: rs1801275 rena IL4RA 11 rs568408 rena 
ILI2A; MaKCI1MaJIbHbIH BKJ1a,U B TOTaJIbHYIO BeJIl1411HY rere
poreHHOCTI1 BHOCI1JII1 xerupe IIOJII1MOP¢>HbIX napuatrra 
rsl1575926 rena ILJ2RB1, rs2243291 rena IL4, rs3212227 11 

rs3212220 rena ILI2B. HeCKOJIbKO I1HOH: COOTHOCI1TeJIbHbIH: 

BKJ1a,U B TOTaJIbHyJO BeJII1QI1HY 3TOro IIOKa3aTeJI51 aaperncr
paposaa IIPI1 cpaBHeHl111 PYCCKI1X 11 51KYTOB: He yCTaHOBJIe

HO pa3JII1QI1H: IIO QaCTOTaM aJIJIeJIeH sapuanra CIT rena 
ILJ2RB1, G/A (rs568408) reaa IL12A; IIOMI1MO JIOKYCOB, 

xoropue pa3JIl1QaJII1Cb no 'laCTOTaM aJIJIeJIeH: Me)f()J.y PYC

CKI1MI1, 6YP5lTaMI1 11 TYBI1HuaMI1 (B )J.aHHOM cnysae He

CKOJIbKO MeH5IJIC5I COOTHOCI1TeJIbHblH: BKJ1a,U B TOTaJIbHyJO 

BeJIl14l1HY reTeporeHHOCTI1), 51KYTbI OTJII14aJII1Cb OT PYCCKI1X 

no flOjIl1MOP¢>HOMY sapaaary A/G (rs2074570) rena 1L4RA. 
TaKI1M o6pa30M, Me)f()J.y 113YQeHHbIMI1 eBpOlIeOI1,UHOH: 11see
MI1 MOHroJIOI1)J.HbIMI1 3THI1QeCKI1MI1 rpynnavn perucrpnpo
BaJIaCb )J.11¢>¢>epeHUHaUH5I no QaCTOTaM aJIJIeJIeH rpex reHOB: 

ILJ2RBI, 1L4, ILJ2B (no )J.ByM SNP). 

TIPH cpaBHeHI1H reHeTI1QeCKOH CTpyKTYpbI xopennux 
HapOJIOB CH6HpJil no COBOKYnHOCTH 113Y'l.eHHbIX nOJII1MOp

¢>HbIX Bapl1aHTOB CTaTI1CTI1'1.eCKI1 3Ha411MblX pa3JII1411H IIO 

4aCTOTaM aJIJIeneH: He saperucrpnposano TOJIbKO Me)f()J.y 6y

p5lTaMI1 H 51KYTaMH (sa I1CKJ1IOQeHHeM rs374690 rena 
1L12RBl). ,IlnH JIPYfl1X nap cpaBHeHH5I xopennsrx HapO)J.HO

CTeH, OTHOC5IIUI1XC5I K MOHroJIOl1JIHOH pace, yCTaHOBJIeHa 

CTaTI1CTl1QeCKI1 3Ha4JilMa51 rerepcrennocn, no 'l.aCTOTaM aJI

JIenbHbIX Bapl1aHTOB 113yqeHHblx reHOB, HO B )J.aHHOM cnysae 
pa3JIJilQI151 Ha6JIIOJIaJIJilCb M5I OTHOCJilTeJIbHO He6oJIbWOrO 

'l.JilCJIa SNP H, KaK IIpaBHJIO, OHl1 6bIJII1 MeHee Bblpa)f(eHbI 

(Ta6JI. 5). B ¢>OpMJilpOBaHl1e reHeTI1'leCKOH: reTeporeHHOCTI1 

Me)f()J.y 6YP5lTaMI1 Jil TYBI1HuaMI1 Hal160JIbllIHH BKJ1a,U BHeCJII1 

SNP nsyx reHOB - IL12A 11 JL12RBI (MaKCI1MaJIbHble pas
JII1'1.I151); Me)f()J.y TYBI1HuaMI1 Jil 51KYTaMH - TpH SNP: rerrsr 
1L4; ILJ2A 11 ILJ2RBI. 

Tetinnue 6 
Peaynsraru auanaaa nonoxycaoa 1113MeH'H1BOCTIII
 

1113Y'ieHHbIX nOIlIllMop¢HbIX eapaaaroa reHOB IIIHTeplleHKIIIHOB III IIIX peu,eIITOpOB, cornacso AMOVA
 

nOnOKYCHble pa3nlll'i1ll51 no MeTOAY AMOVA nonymll..J,1II0HHO-Cnel\1II¢1II'ieCKlIIVl Gst 

FST lIIHAeKC Ha nonlllMop¢HblVl noxyc 

A6conIOTHbie 3Ha'ieHlII51 (OTHoclIITenbHblVl 
(FST) 

Me)K,QY nonyn51l\lII51MlII BHYTplll nonyn51l\lIIVl ~HAeKC ¢lIIKCal\lIIl11 
ypcaeus no cpaaue-uuo co cpeAHlIIM FST) 

Va 1% 1II3MeH Vb % 1II3MeH Cpenaee P Pyccxne s:lKyTbl TYBlIIHl\bl 6YP51Tbl 
'illlBOCTVI 'illlBOCTVI 3Ha'ieHlIIe 

92,5499 0,0745IL4 0,0189 7,4501 0,2354 0,0000 0,0753 0,0743 0,0742 0,0742 0,0607 
rs2243291 (1,013) (-0,222) (-0,427) (-0,364) 
(C/G) 

0,0049 I 0,1124IL4RA 0,0007 0,4862 0,1512 99,5138 0,0060 0,0041 0,0044 0,0050 0,0075 
r51801275 I (23,611) (-16,601) (-10,313) (3,303) 
(A/G) 

0,0937 97,5624 0,0244 0,0273 0,0217 0,0242 
(11,919) 

0,0023 2,4376 0,0000 
(-10,973) (-0,931) 

0,0102 0,0186 0,0101 0,0110 0,00911L12A 0,0018 1,0157 1°'1713 98,9843 0,0105 0,0115 
rs568408 (-1,022) (8,352) (-10,793) (3,463) 
(G/A) 
1L12B 0,0065 3,0517 0,2067 96,9483 0,0305 0,0000 0,0318 0,0306 0,0299 I 0,0298 0,0269 
r53212227 (4,289) (0,101) (-1,9:=+7)(-2,413) 

(A/C) ----+----11 
1L12B 0,0077 3,389 0,2193 96,6109 0,0339 0,0000 0,0352 0,0336 0,0335 I 0,0333 1°,0300 
r53212220 I (3,830) (-0,920) (-1,275) (-1,635) I 
(G/T) , 

1~L12RBI 0,0090 3,8464 I 0,2252 96,1536 I 0,0385 0,0000 0,0383 0,0384 0,0379 0,0393 0,0330 III 

r53746190 (-0,524) (-0,091) (-1,508) (2,123) 
(CIT) i
 

1L12RBI 0,0054 8,6554 0,0569 91,3446 I 0,0866 0,0000 0,0791 0,0892 0,0879 I 0,0900 0,0701
 
r511575926 I (-8,655) (3,033) (1,619) (4,003)
 .;J
(G/A) -------L__----'-__----'---__------"-- -'----__----'---__----'-_
 
npVlMe'iaHlIIe. Va - Me)l(nonyn51l\1II0HHa51 AlIICnepCVl51; Vb - BHYTplllnonyn51l\V10HHa51 AVicnepClII51; p - nocruruvrua vposeas 3Ha

'illlMOCTVI; Gst - K03¢¢V1l\lIIeHT reHHoVl AVI¢¢epeHl\V1al\lIIV1
 

I 
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B uenon. 3Ha'-lI1TeJIbHbIH npouetrr 113MeH'-IIIBOCTI1 no 

113Y'-leHHbIM nOJII1MoP<PHbIM BapIIaHTaM reHOB I1HTepJIeH

KI1HOB 11 IIX peuenTopOB npIIXO~I1TCH Ha BHYTPI13THI1'-1e

CKI1H (BHYTPl1nonYJlHUII0HHblH) yposeas (Ta6JI. 6). TaK. B 

cpeznrev no coaoxynaocra JIOKyCOB BeJII1'-1IIHa FST (CTaTI1

CTI1Ka AMOYA) MH xerupex 113Y'-leHHbIX 3THII'-1eCKIIX 

rpyrrrr 6blJIa panna 3,71 %, sapsupya MH OT~eJlbHbIX JlOKy

COB OT 0,49% (rs1801275 rena /L4RA) no 8,66% (rs11575926 
rena fL/2RBI). Auanoruxuue OueHKII rro,Upa3,UeJIeHHOCTI1 

6blJIII rrOJIY'-!eHbI aa OCHOBaHl111 pac-iera G ST - rr o Ka3aTeJIH : 

K03<P<PI1UlIeHT reHHOH ,U11<p<pepeHUl1aUI1I1 rro cosoxynno
CTI1 113Y'-leHHbIX SN P COCTaBIIJI BeJII1'1I1Hy 3,20%; MI1HII

MaJlbHaH 11 MaKCI1MaJlbHaH BeJ11I'1I1Hbl rroxasaau MH auano
rM'-IHbiX JIOKyCOB II 6bIJII1 pasuu 0,75% MH rs1801275 rena 
fL4RA II 7,01% MH rs11575926 rena /Ll2RBl. 

Pac-remue 3Ha'leHI1H rronYJlHUII0HHO-cneUII<pII'-1Horo 

Fsr l1H1leKCa rro 1I3Y'-!eHHbIM rrOJlIIMoP<PHbIM BapIIaHTaM 

rr03BOJlHIOT 60JIbIlIIIHCTBO 1I3Y'-!eHHblx SNP KJIaccl1<pI1UII

posars KaK pacoso-cneuarpaaasie, sa I1CKJIIO'-IeHlIeM 3aMeH 

G/A rena /Ll2A II CIT rena ILl2RBl. Cnenyer OTMeTl1Tb, 

'-ITO, cornacao IIH<popMaUIIII, conepxauienca B 6a3e ,UaH

HblX NCBI [25], K pacoso-cneundnr-msru MO)KHO OTHeCTII 

HeCKOJIbKO I1HOH cnexrp SNP: rs2243291 rena /L4, 
rs568408 rena ILl2A, rs3212227 rena fL12B 11 rs11575928 
rena fLI2RBI (Ta6JI. 4). Taxoe «rrporunopevuer MO)KeT 

6bITb C}le~CTBlIeM He60JIbIlIoro '1IICJIa rpyrrrr (nrecri, M Me

nee) eBpOneOl1.UOB 11 MOHrO}lOl1.UOB, CBe,UeHI1H rro KOTOpblM 

BKJIIO'-IeHbI B 3TY 6a3Y ,UaHHbIX. 

ComaCHO reHeTMtfeCKMM ,UIICTaHUIIHM, oueHeHHbIM KaK 

rro MeTO,Uy Nei, TaK M aa OCHOBaHMM nortapnux cpaBHeHMH 

3THWfeCKIIX rpyrrn rro FST, xopenasre HapO,UHOCTM CII6Mpl1 

rro renerasecxoa CTpyKTYpe 6JIM3KII Me~y C060H M nac

TaHUlIpOBaHbI OT npmunoro pyccxoro HaCeJIeHIIH CII6Mp

cxoro pernona (Ta6JI. 5). Cpenu 1I3Y'feHHhIX MOHroJIOM~HbIX 

3THM'IeCKIIX rpynn MMHMMaJlbHble 3HaqeHIIH reaern-recxnx 

.uMcTaHUIIH aaperucrpapoaanu Me)!(.ily 6YPHTaMH II 5IKYTa

MM, MaKCIIMaJlbHble - Me)!(.ily 6yp5lTaMM M ryBlIHuaMII. Te
nertrrecxae lllICTaHUMH Me)!(.ily PYCCKIIMM M MOHroJIOII,UHhI

MII uaponasm CII6IIpII 3HaQIITeJIbHO 60JIbwe: MaKCIIMaJlb

Ha51 ,UIICTaHUI151 noxasana Me)!(.ily PYCCKllMII II 6yp5lTaMM, 

MIIHIIMaJlbHaH - Me)!(.ily PYCCKIIMII M TyBIIHuaMM. 

B xone BhIITOJIHeHIIH HaCT05IlUero IICCJIellOBaHIIH 6bIJIa 

rrOJIY'-!eHa I1H<p0pMaUIIH rro renernsecxoay pa3H006pa31I1O 

BOCbMI1 SNP rrHTI1 reHOB MH PYCCKIIX (eBpOrreOII,UbI) M rpex 

KopeHHbIX HapO,UHOCTeH CII6IIpM - 6yp5lT, TYSIIHueB, HKY

TOB, xoropue HBJIHIOTC5I rrpellCTaBMTeJIHMM MOHrOJIOM,UHOH 

pacu. ITOJlY'-!eHHble OueHKII '-IaCTOT annensaux aapuanron 

MH 1I3Y'-!eHHbIX 3THM'feCKIIX rpyrm B pane CJIY'-!aeB BbIXO~HT 

aa rpaHIIUbI oueuox, npnaenemmx MH esponeoaaon M 

MOHroJIOII.uOB B NSBI (Ta6JI. 4). ITo nOJIMMoP<PHbIM napn

aHTaM rs2243291 rena IL4; rs1801275 rena IL4RA .uJIH PYC

CKOro HaCeJleHI1H II rpex KopeHHbIX naponos noxasanu OT

KJIOHeHllH OT MI1POBbIX .uaHHbIX, M3BeCTHbiX MH eBpOneOI1

.uOB II MOHrOJIOII.uOB COOTBeTCTBeHHO. Kpove roro, OTJIII'1a

IOTCH OT MMpOBbIX .uaHHbIX, 1I3BeCTHbiX MH COOTBeTCTBYIO

lUlIX pacosux rpyrrrr, '1aCTOTbI rro SNP rs1l575926 rena 
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ILI2RBI- MH pyCCKIIX, rs568408 rena fLI2A - MH rpex 
1I3Y'-!eHHbIX MOHrOJIOlIllHblX rrorrYJIHUIIH, rs3212227 rena 
fLI2B - .ilJI5I HKYTOB 11 TyBHHueB II no rs3212220 rena 
ILI2B - MH HKYTOB. 

H3Y'-!eHHble 3THII'-1eCKlIe rpynnu pa3JlH'faIOTCH rro HCTO

pHII <pOpMlIpOBaHIIH. TYSHHUbl II 6ypHTbi - rrp0)KIIBaIOT na 
conpenensnux TeppHTOpI1HX, O,UHaKO MMeHHO MH namurx 
3THII'-1eCKMX rpynn noxasaxu MaKCMMaJlbHhle pa3JIII'-1IIH rro 

'-IaCTOTaM aJlJIeJIbHblX Bapl1aHTOB reHOB MHTepJIeHKIIHOB M 

HX peuerrropos cpenn 113Y MOHroJIOl1.UHbIX nonynsLleHHblX 

UI1H. 3TO MO)KeT 6blTb CJIe.uCTBHeM oc06eHHOCTeH arnore
neaa naansrx naponos. liTO KaCaeTC5I CXOllCTBa rro ypOBHIO 

113MeH'-IIIBOCTI1 rrOJIMMOP<PHbIX BaplIaHTOB 1I3Y'leHHbIX re
HOB Me)!(.ily HKyTaMII II 6ypHTaMII, rrp0)KI1BaIOWI1MI1 aa 3Ha

QI1TeJIbHOM paCCTOHHIIII, TO, B03MO)KHO, 3TO CBH3aHO C TeM, 

'-ITO, cornacao O.uHOH 1I3 mnores, reppnropna EYPHTMII II 

conpenensnux perMOHOB MO)KeT HBJIHTbCH nepsona-rans

HbIM MeCTOM noceneana npenxon COBpeMeHHbIX 51KYTOB, 

xoropsre MlIrplIpOBaJlH B cepennue XIX sexa ua TeppHTO

pMIO cOBpeMeHHoH 51KYTIIM. )J,JIH pyccxoro HaCeJIeHIIH CM

6IIpM B xa-recrae diaxropa nonYJI5IUII0HHOH .uIIHaMIIKll Be

nyuiaa POJlb nplIHaMe)KMT MIIrpaUII0HHbiM npoueccav II 

IIX HanpaBJIeHHOCTb Moma B TOH l1JI1I IIHOH crertenn orrpe

nenars cneUII<pMKY renernuecxoro pa3H006pa3IIH no 1I3Y

'-IeHHbIM SNP. 

Ilpaanesenxsre K MCCJIe.uOBaHIIIO rrOJlIIMoP<PHb1e napa

aHThI JIOKaJlII30BaHbI B renax-xaunnnarax MYJIbTII<paKTopM

aJlbHbIX 3a6oJIeBaHIIH, II M5I MHOrlIX 1I3 HIIX yCTaHOBJIeHbl 

aCCOUlIaUlI1I C pa3JIII'-1HbiMII <popMaMII naTOJIOrMlI. He IICK

JlIO'IeHO, 'fTO oc06eHHOCTII B pacnpenenenna QaCTOT anne

JIeH M reHOTlIrrOB reHOB IIHTepJIeHKl1HOB II IIX peuerrropon 

MorYT JIe)KaTb B OCHOBe pa3HOH rro.uBep)KeHHOCTM .uaHHbIX 

3THI1'1eCKIIX rpynn K MYJIbTII<paKTOPl1aJlbHbIM 3a60JIeBaHII

5IM, npenpacnonoxemrocrs K KOTOphIM onpenenserca M3Y

'-IeHHbIMII reHaMI1 . 
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Variability of the interleukin ligand and receptor gene polymorphisms
 
in four ethnic groups from Siberia
 
Puzyrev V.P., Babushkina N.P., Kucher A.N., Bragina E.Y., An A.R., Rudko A.A., Freidin M.B. 
Research Institute of Medical Genetics of the Tomsk Scientific Center SD RAMS 
Ushaika Embankment, 10, Tomsk, 634050, Russia, fax: (3822)513744, e-mail: valery.puzyrev@medgenetics.ru 

The data about variability of the IL4 (rs2243291, rs4986964), IL4RA (rs1801275, rs2074570), 1L12A (rs568408), 1L12B 
(rs3212227, rs3212220), and IL12RBI (rs3746190, rs11575926) gene single nucleotide polymorphisms (SNP) in four Siberian popu
lations (Buryats, Tuvinians, Yakuts, and Russians) are presented. High level of genetic variety was shown for rs2243292 of the IL4and 
rs3746190 of the IL12RB 1in all populations and for rs3212227 and rs3212220 of the IL12Bin Asian populations (Buryats, Tuvinians, 
Yakuts). Low level of genetic variety was found for rs2074570 of the IL4RA in Russians and for rs11575926 of the IL12RB 1in Asians. 
The rs4986964 polymorphism of the IL4 gene showed no variation in all groups. 

The ethnic groups were characterized by the high heteroqeneity in respect to the SNP allele prevalence. The most marked differ
ences were found between Russians and all indigenous Asian populations of Siberia for rs11575926 and r53212220 polymorphisms 
of the IL12RB 1gene and rs2243291 of the IL4gene as well as for rs2074570 of the IL4RA gene in comparison between Russians and 
Yakuts. The difference in the allele prevalence between Asians is not as straightforward. The maximal difference between Buryats and 
Yakuts was achieved for the IL12A and IL12RB 1gene SNPs; in comparison between Tuvinians and Yakuts, the highest difference was 
for the IL4, 1L12A, and 1L12RBI genes; in comparison between Yakuts and Buryats, the most pronounced difference was for the 
1L12RBI gene SNPs. 

Genetic differentiation coefficient estimated by the total SNPs studied was 3,20%; the minimal and maximal scores were 0,75% 
for rs1801275 of the IL4RA gene and 7,01 % for rs11575926 of the 1L12RB 1gene, respectively. 
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