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nplilBeAeHbl peaynsraru liI3Y'leHliISl liI3MeH'llilBOCTliI mnlil nOJllilMOP¢HbIX BapliIaHTOB, JlOKaJllil30SaHHbiX S reaax TNFA (rs1800629), 
TNFB (LTA) (rs909253), TNFRSF1A (rs36188382) liI TNFRSF1B (rs1061622, rs5746026), y npencraenrenea -ierupex 3THliI'leCKliIX 
rpynn cliI5HpCKoro peraoaa: PYCCKliIX (npuumoe HaCeJleHHe), TyBliIHl..\eB, 6ypSlT liI SlKYTOB (xopesnoe MOHroJlOH,lJ,HOe HaCeJleHHe). 
B liICCne,lJ,OSaHHbIX rpynnax aeneuaa(rs336188382) Brese TNFRSF1A HeBbIRBJleHa; 'leTblpe,lJ,pyrlilx SNP sananncs nOJllilMOp¢HbIMliI, 
nplil 3TOM peracrpapoeanacs pa3Jllil'lI1Sl MelK,O,y liI3Y'leHHbIMI1 3THliI'leCKliIM rpynnaMliI no 'laCTOTaM annenea liIreHOTliInOB. MeJK,ll,y PYC
CKliIMH liIKopeHHblMliI Cli16li1PCKliIMliI 3THocaMVl HalilMeHbWliIe pa3fllil'llilSl no 'laCTOTaM annenea noxaaaau MSl ,lJ,syx nOJllilMOP¢HbIX aapa
aHTOB - rs1800629 rena TNFA H rs1 061622 rena TNFRSFIB (MelK,O,y PYCCKliIMH liITyBliIHl..\aMliI raxxe no rs909253rena TNFB) , Hal'1
60nbWl'1e - no rs5746026 rena TNFRSF1B. Me)l(,lJ,Y MOHroJlOlil,lJ,HbIMliI nonymll..\l'1SlMliI MaKCliIMaflbHble pa3fllil'll'1Sl aaperacrpapoaauu no 
4aCTOTaM aJlne\.i rs1061622 B rene TNFRSF1B. B uenov, no liI3Y'leHHbIM nonlilMop¢HblM aapaaurav reuos TNF liI liIX peuerrropoa 
Halil60JlbWVlH npoueur li13MeH'lli1BOCTli1 npaxonurcs ua BHYTPlilnonYJlSlllVlOHHblH (BHYTPli13THliI'leCKli1C1) vpoaeus. IlonyJlSlI..\l'10HHO-Cnelllil
¢liI'leCKl'1H Fsr l'1H,lJ,eKCn03S0JlSleT 3aKJlIO'll'1Tb, 'lTD 3THliI'leCKliIe rpynnbl, OTHOCSll.J..(liIeCSl Kpa3HbiM pacav, paana-aorcs Me)l(,lJ,y C060H 
no ypOBHIO li13MeH4li1BOCTli1 rs909253reHa TNFBl'1 rs5746026 rena TNFRSF1 B.Cnel..\liI¢liIKa Bpacnpeneneaaa 'laCTOT annenea liIre
HOTl'1nOB liICCJleAOBaHHblX reHOB y npencraaurenea pasuux araorepparopaaneuux rpynn aaceneaas npennonaraer HaJlli1'llile OCO
6eHHocTe\.i Bcrpyxrype nO,lJ,BeplKeHHOCTli1 l'1 pacnpOCTpaHeHHOCTl'1 B HliIX pa3Jllil'lHblX MYJlbTl'1¢aKTOplilaJlbHbIX 3a60JleBaHl'1C1, ,lJ,JlSl KO
ropsrx reHbl ¢aKTOpOB HeKp03a onYXOJll'1 liI l'1X peuenropos paCCMaTpl'1BaIOTCSl KaK KaH,lJ,l'1,lJ,aTHble. 

KJlIO'leBble CJlOBa: nOJllilMOp¢liI3M, reHbl TNF VI liIX peuenropoa, nonynsI..\VI VI , MYJlbTl'1¢aKTOpVlaJlbHaSl naronorua 

Bnenenne	 rpaHCKpYlrrlI,YlOHHOM 11 nOCTTpaHCKpMfllI,YlOHHOM ypOBH5!X [7]. 

B qaCTHOCTIl, H3BeCTHO, -rro aJIJIeJIh -308A, JIOKarrl130BaHHhIu B 
PmBMTIle socnanenna xapaxrepao )lJUI MHOrnx naTOJlOfYI

npOMOTopHOM penrone, CB5I3aH C 6-7-KpaTHhiM YBeJlWleHl1eM
qeCKMX COCT05lHHU, H TO, KaK 6Y,ll,eT nporexars BOCnaJIHTeJIh

ypOBH5!rpancxpnnuan TNFA ITO cpaBHeHJ.110 C aJIJleJIeM-308G
HhrH npouecc, BO MHOroM onpenenser resenae M MCXO,ll, 3<160

[18]. B 06JIacTH JIOKamI3<1UHM rrOJII1MOP<PHoro aapnarrra
JICBaHH:5!. Crenein, Bhlp8)l(eHHOCTM J.l ,ll,JIMTCJIhHOCTb socnamr

G-308A HaxO,ll,HTC5I caar CBH3hIBaHH:5! C aKTIIBaTOpHhlM 6eJI
TeJIbHOro npouecca KOHlpOJIYlpyCTCH KOMllJIeKCOM 6CJIKOBblX 

KOM-2 (AP-2), H 3<p<peKTHBHOCTh CBH3bIBaHIDI 3aBI1CHT KaK OT MOJIeKyJI, cpe,ll,M KOTOphIX KJIJ()qCBYIO POJIh nrpaior rpaxropsr 
aJIJleJI5! no 3TOMy SNP, TaK 11 OTrnna KJIeTOK, B KOTOphlX nponexposa OnyxOJIM (TNF) M HX peuerrropsr. B pernoae 6p21.3 
I1CXO,ll,MT 3TOT npouecc [18]. Bapnaar G-308A BJlH:5!eT raxxe MJlOKarrJ.l30BaHhI nsa rena, KO,ll,MPYIOlUHX 6eJIKJ.lcyrrepceaencrsa 
na rpaHCKpMfllI,HOHHYIO aKTI1BHOCTh rena TNFB, JIOKaJIH30TNF - TNfA M TNFB (LTA). <DaKTOp HeKp03a orryxonn ex. 
saanoro B TOM )I(e KJIaCTcpe. (TNFA, <DHOa), KO,ll,MpyeMhIH reHOM TNFA, 51BJJ5IeTCH npo


aocnamrrem.asor lI,mOKllHOM, xoropsra 3a.ueUCTBOBaH B pery I1pO.uyKT rena TNFB- JIMM<pOTOKCMH ex. (LTA, TNFB)

JI5!U11H uurpoxoro cnexrpa 6MOJIOflflCCKJ.lX npoueccos, raxax, 3KCnpeCCl1pyeTc51 B JIl1M<P0lI,I1Tax (T, B M NK (aarypansnsrx
 

KaK npOJlJ.l<pepauMH [11], il,M<p<pepeHu11poBKa [19] 11 artorrros KMJIJIepax» l1 5!BJI5ICTCH nOCpe,LJ,IDlKOM BOCnaJUneJIbHbiX HM


KJJeTOK [14], KoaryJI5!UH:5! [16], MeTa6oJlJ.l3M JIMnM,ll,OB [8]. MYHOCTMMYJIMpOBaHHhlX OTBeTOB, YI.laCTByeT B pa3BI1TH:M rrep


<DHOa cexperapyercs maBHhIM oopasoa MaKpo<paraMJ.l, XOTH BWlHOro l1MMyHMTeTa H 3alUMTe opranaava OT nnpycoa, B
 

ero cnocoonu nponyuupoaars Ylzrpyrue Tl1JThi KJIeTOK (nanpa <pOpMI1pOBaHMM BTOPWlHblX JlfoIM<paTWleCKI1X opranoa B xone
 

Mep, T- H B-JIeilKoUMTbI). Hapa60TKa <DHOa perynnpyercs aa OHToreHC3a, a raicse 3a.ueHCTBOBaH B npoueccax anOITT03a
 

* Pa50Ta BhInOJ1HeHa npa '1aCTWmOM noaaepxxe rpanra <l>Urr «Kaapi,» no TeMe «Hay-renne nJleMOTpOnHhIX 3t!>cPeKTOB reHOB rrpn pa3J111'1
HhIX t!>YHKI..\MOHaJIbHbIX COCT05IHI15IX OpraHI13Ma '1eJIOBeKa,} NQ01200961129 OT 22.10.2009 r. 

16 



MEAl-1L~l-1HCKA5I rEHETl-1KA. 2010. N~6 

[13]. Kpoue roro, TNFB ssicrynaer B xa-recrae perynsropa 
cPepMeHToB KOHTPOJUI JII1ITI1.!lHOro MeTa60JlI13Ma [12]. 

3cPcPeKTbI ¢HOa onocpenyiorca nByM51 peuenropaau; 
KOnJ1pyeMblMH rexawn TNFRSFlB H TNFRSFlA,3Kcnpec
CHPYlOlllHMHC51 B 60JIbWHHCTBe THnOB KJIeTOK [6]. 
TNFRSFIA 5lBJI51eTC51 peueIITOpOM nJI51 TNFA J1 TNFB, 
MO)l(eT aKTJ1BJ1pOBaTb TpaHCKplfnUJ10HHbIH cPaKTOp 
NF-kappaB, orrocpenyer anOIIT03 H cPYHKUIfOHHPYCT KaK 
PCryJI51TOP BOCnaJIeHIf51 [23]. Peuerrrop TNFRSFIA COBMe
CTHO CpeuCIITOpOM TN FRSFI B ofipasyer reTcpOKOMnJICKC, 
KOTOPbIH aucryrraer nOCpenHJ1KOM B CB513bIBaHIfH nsyx 
anOIITOTIf'lCCKIfX cynpeccopos - c- IAPI 11 c- IAP2, 06JIana
10111IfX E3 y6HKBIfTIfH-JIl1ra3HOH aKTHBHOCTblO. DOJIbWHH
CTBO MCTa60JII1'lccKJ1X 3cPcPCKTOB TN FA peannsyercx -repes 
TNFRSFI B. PacTBOpIfMa51 CbIBOpOTO'lHa51 cPopMa 3TOro PC
uerrropa (sTNF-R2), ofipasyiotuaaca BCJICnCTBJ1e ero razr
ponnaa no aMIfHOKJ1CJIOTe Pro B 2II-M rronoxeana [10], 
HeHTpaJII13yeT ¢HOa npn ero BbICOKHX KOHI~eHTpaUIf51X, 

rorna KaK npa HJ13KIfX - COXpaH51eT ero aKTIfBHOCTb H no
MoraeT 060c06HTb naHHblH UHTOKHH y ero MeM6paHHoro 
peuerrropa C uenuo 06eCne'leHH51 )lJIIfTCJIbHOro 3cPcPeKTa 
[5]. B Me)l(KJleTO'lHOM nOMeHe TNFRSFIB, OTBCTCTBeHHOM 
aa pacutennenne J1 06pa30BaHHe pacTBopHMOH <pOPMbI 6eJI
xa, H3BeCTHa aMHHOKHCJIOTHa51 aaveaa B nOJIO)l(eHHH 196 
(MetI96Arg), KOTOpa51 06YCJIOBJICHa TpaH3HUl1eH T676G 
(rsI06I622) B 3K30He 6 reua TNFRSFlB. 

Y'lJ1TbIBa51 llIHPOKIfH cnexrp 6110flOrJ1'leCKIfX npouec
COB, B peryJI5IUHIO KOTOpbIX BOBJIe'JeHbI nponyxrsr nsnue
npnaeneamrx reHOB, O)l(I1naeMbIM 5lBJI51eTC51 HaJIl1'Jl1e BKJIa
na aJIJIeJIbHbIX Bapl1aHTOB reHOB B <pOpMHpOBaHIfC rrpenpac
nOJIO)l(eHHOCTI1 K pa3JIWIHbIM naTOJIOfYI'JeCKIfM COCT05lHH
$1M cepnesno-cocvnncron, 3HnOKpHHH0I1, 6pOHXOJIero'l
HOH, HepBHOH CIfCTCM, OHKOnaTOJIOrl1H H r.n, B nacrosutee 
BpeM5I TOJIbKO no reny TNFA B 6a3e nannsrx NCBI npnae
neHbl CCbillKJ1 60JIee 'leM ua 1,5 TbIC. ny6JII1KaUHM, nOCB5I
ureanstx :nOH npofinevarnxe [23]; B fiase naHHbIX HuGE-

CTpyKTypa npalilMepoB, naparaerpst nup III peCTplIIKLt1ll1ll
 
AJUI onpeAeJ1eHIIISl reaoranoa no IIICCJ1eAOBaHHbIM reHHblM MapKepaM
 

eH nOnl1MOp
~""" 

TNFRSFIA Rs36188382 
12p13.2 (del) 

I TNFB (LTA) A252G 
6p21.3 rs909253 

TNFA G-308A 
6p21.3 rs1800629 

TNFRSFIB T676G 
1p36.3-p36.2 Met196Arg 

rs1061622
A783G 

Lys232Gly 
rs5746026 

Net no TNFA nplfBOnl1TC5I raxxe 60JIee 1,5 TbIC. CCbIJIOK. 
ll.pyme 06cY)I(JJ:aeMble B HaCT05l111eM HCCJIenOBaHJ11f reHbl 
H3yqeHbI B MeHbweH crenenu: )lJI5I LTA, TNFRSFlA 11 
TNFRSFlB npI1BOnI1TC5I 3J9, 84 If 114 CCbIJIOK COOTBeTCT
BeHHO [21]. 

B HaCT05l111eM coofimenuu npencrannena I1HcPopMaUJ151 
06 113MeWII1BOCTlI HeCKOJIbKIfX cPYHKUJ10HaJIbHO 3Ha'lI1MbIX 
SNP B renax cPaKToPOB HeKp03aonyxonn If I1X peuenropos 
y npencraenreneq xernpex rpyrrn cnfinpcxoro peraoua. 

MaTepUaJIbI U MeTOnbI 

113y'JeHa H3MeH'lIfBOCTh rr51TH rrOJIHMoPcPHbIX sapnan
TOB, JIOKaJII130BaHHbiX B renax TNFB (LTA) (A252G, 
rs909253), TNFA (G-308A, rsI800629), TNFRSF1A 
(rs36188382) H TNFRSFlB (MetI96Arg, rs1061622; 
Lys232Gly, rs5746026), y npencraanrenea 'JeTbIpex 3THI1'le
CKIfX rpyrrn cH6HpcKOropernoua: PYCCKIfX (rrpmunoe nace
nenae), TyBIfHueB, 6YP5lT 11 51KYTOB (xopexnoe MOHrOJ1011.!l
Hoe HaCeJIeHHe), B Ka)I(JJ:ol1 rpyrtne o6CJIenOBaHo 96 'JeJI. 
)],HK nsineneua H3 JIHMcPOUHTOB nepnrpepauecsoa KpOBH 
<peHoJI-XJlOPO<pOpMHOH 3KCTpaKlll1eM no CTaHnapTHOM Me
TOnl1Ke [3]. B pafiore IfCnOJIb30BaHbI 06pa3UbI 113 6aHKa 
)],HK HIHi Menl1UI1HCKOI1 reneraxa CO PAMH. 

113MeH'lHBOCTb I1CCJIenOBaHHbIX MapKepOB 113yqaJIH MeTO
nOM IIUP-IT)],P¢-aHaJIH3a. CTPYKTYPa npaHMepoB, reurrepa
rypa orxnra H narrepn peCTPI1KUI1H npencraanenu B Ta6JI. 1. 
YCJIOBH5I IIUP BKJIIO'laJIl1 B ce651 rrepBI1'lHYIO neHaTYPaUHIO 
(94-9SOC), 3aTeM CJIenOBaJIH 30-35 UHKJIOB, COCT051WHX H3 
neHaTYPaUHH (94°C), orxara rtpaiivepon rrpn cneuadnrse
CKOI1 M5I xaxaoro JIoKYca resmeparype (Ta6JI. 1), 3JIOHraWfH 
uerm (n'C); peaKUHIO aasepmana <pI1HaJIbHa51 3JIOHraUH51 
(n°C). IIponYKTbI aMIIJII1<pI1KaUHH nonaeprann rHll,pOJIH3Y 
cneUI1<pI1'leCKOH: 3Hn0HYKJIea30H: peCTPHKUHH, cornacno npo
TOKOJIy cPHpMbI-npmf3BOnHTeJI51; npozryxrsr peCTPHKUHIf 
<ppaKUHOHl1pOBaJIH B 3%-HOM arap03HOM rene, HJlH B 
IO%-HOM nOJIHaKpHJlaMI1.!lHOM rene (19:1). 

Ta6nl1Lja 1 

nOKanl1-1 flocnenoeareneuocn, npai1Mepoa I Teraneparypa MeToA I npoAyKTbl nI1Tep~-I' 

sauas orxara npaa- A,m"",, Irnnponaaa. n.u. 'YP'"' 
B reHe 

3'-UTR~ TGGTICGTCCCTGAGCCTTT-3' 
, I ~; ;:~ CAGGAGTGCCAAGTTTCTAT -3' 

VlHTpOH 1 F:5"- CCGTGCTICGTGCTTIGGACTA-3' 
R:5'-AGAGGGGTGGATGCTIGGGTIC -3" 

60 

61 

5'-UTR F:5"-AGGCAATAGGTTITGAGGGCCAT -3" 57 
R: 5'- TCCTCCCTGCTCCGATICCG -3', 

3K30H 6 F: 5'- CCGTGAATGAGCCCAG -3" 61 
R: 5"- CAGAAGGAGTGAATGAATGAG -3" 

;;;o~; ~ 
3K30H 6 F: 5"- CTCCTCCTCCAGCTGTAACG -3" 60 

R: 5"- AAGCAGTCTCACTGCCACCT -3" 
~ 

MepoB, °C I1CT04HI1K 

Del 113-;;;;-[llllllp:~* 
del [TITTTT: 108 _ 

Bsp191 A: 782~l [15] 
(Ncol) G: 586+196 

r
-Bsp191 I A: 107 [17]
 
(Ncol) G: 87+20
 

-Nlalll 344 ~
 
(Hsp9211) 235+109
 

+Hpy188111 396 I 
244+152 

I I .. 

Ifpl1Me4aHl1e. ,D.nH nayx noxycoa, nocneAOBaTenbHOCTI1 npai1MepoBI1ccneAyeMblx otinacresi reHOB nOA611panl1Cb C npl1MeHeHl'1eM:
t;- nporpaMMbl Vector NTI [22]; ** - nporpaMMbl Primer 3 input [20] 
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OP\I1r1t1HAllbHbiE \I1CCllEAOBAH\I1~ 

CTaTI1CTl1'leCKYJO 06pa60TKY rrpOBOn11Jl11 C I1CrrOJIb30Ba

Hl1eM CTaHL\apTHbIX rrOL\XOL\OB, I1CrrOJIb3YCMbIX npa nosene

HI1I1 norryJIHUJ10HHO-reHeTI1'leCKI1X HCCJIeL\OBaHJ1H, KaK 

Orrl1CaHO panee [1, 2]. 

Pe3YJIbTaTbl H 06CYJK,neHHe 

TNFRSFIA. Bo scex 113Y'lCHHLIX 3THl1'ICCKI1X rpynnax 

He 6bIJIO BbIHBJIeHO 5-HYKJIeOTJ1L\HOH L\enCUJ1H 

(rs336188382) B rene TNFRSFlA. B fiase L\aHHbIX NCB! 0'1

Me'laeTCH HaJJl1'1J1e raxoro rtonnvopdnroro sapuanra, onna

KO HeT CBeL\eHI1M 0 ero rrorryJIHUI10HHOH pacnpocrpanenuo

era, Hasecrno, 'lTO B xone BbIIlOJIHeHI111 npoexra «[CHOM 

xenosexa, 6bIJJO BbHIBJleHO 60JIbWOC KOJIl1'leCTBO HOBbIX 

nOJII1MoP<PHblX BapHaHTOB, M5! KOTOpblX B HaCTORwee ape

MH HeT I1H<popMaUHI1 HH 0 norrYJIllUl10HHOH pacnpocrpa

HCHHOCTI1, HI1 0 Q:>YHKUI1OHaJJbHOH 3Ha'lHMOCTH. 113YlJeH

HbIH BapHaHT rs336188382 reaa TN FRSFlA nOKaJJl130BaH B 

3' -UTR, 'ITO npennonaraer B03MO)l(HOCTb ero YlJaCTI1R B 

pcryJIHTOpHbIX npoueccax. OL\HaKO, rrOCKOJIbKY y npencra

BI1TCJICff'lCTblpex 3THI1'lCCKI1X rpyrm (scero 113y'leHO OKOJIO 

400 oopaauoa D,HK) 3Ta nCJIeUI1R BbIHBJIeHa He 6blJIa, MO)l(

HO rrpCnnOJIO)KI1Tb, 'ITO OHa 111160 5!BJ151CTCil MyraUl1eH, JII160 

BCTpe'laeTCH B nonynsunax C KpaHHe HI13K0i1 '1aCTOToH. 

D,PYfl1c 113Y'lcHHble SNP B reuax TNFB (LTA), TNFA H 

TNFRSF1 xapaKTepl130BaJII1Cb rronHMopQ:>HblM COCTORHI1

eM. OTl<JlOHeHI151 OT paBHOBeCI1R XapL\l1-Baiinfiepra sape

rMCTpl1pOBaHO TOJIbKO y PYCCKI1X Mil rs1800629 rena TNFA 
(Ta6JI. 2) BCJIenCTBHe HenOCTaTKa rereposnror (Ta6Jl. 3). 

TNFB (LTA). BblCOKHH yposens 11 Ha6nJO/laCMOH, H 

O)l(I1L\aeMOM reTep0311rOTHOCTI1 3apCrl1CTpl1pOBaH BO scex 

113YlJeHHblX 3THI1'leCKl1X rpynnax no rs909253 rena TNFB 
(LTA) (Ta6JI. 3), HO Me)Kll,y cpaBHHBaeMbIMI1 rpynrraan pe

Ta6nuua 2 
Ha6nlOAaeMbie xacroru reuoranoa 1.13Yl.feHHbix nOnI.1Mop<p1.13MOB reHOB TNFA, TNFB 1.1 TNFRSF1B
 

B oficnenoaaunsrx 3THI.11.feCKIiIX rpynnax
 

reH SNP 3THiII'ieCKaSl YaCTOTbl reHOTillnOB, 9Vo -l (d.f.=1) 
P=Jrpynna G (d.f.) 

TNFB A252G AA AG GG 
(LTA) rs909253 PyccK\I1e 60,41 30,21 9,38 3,21 n.s. 

51KYTbi 14,58 57,29 28,13 2,69 n.s. 

TYB\I1HLI,bl 43,75 46,88 9,38 0,38 n.s. 
~"-------

6YPSlTbi 39,58 __~~O,O~~0,42 0,83 n.s. 

I 
~-

GH(4)'TecT (d.f.) 
-~-

53,05 (6); p<O,001 

GH(3)'TecT (d.f.) 
~-

30,18 (4); p<O,001 --I--~----'-

TNFA G-308A GG GA AA 
rs1800629 PyccKille 76,04 18,75 5,21 5,88 <0,025 

5'1 KyTbl 67,71 30,21 2,08 0,36 n.s. 

TYB\I1HlJ,bl 83,33 16,67 0 0,79 n.s. 

6YPSlTbi 80,21 19,79 0 1,16 n.s. 
-

GH(4)"TecT (d.t.) 7,28 (3); n.s. 

GH(3)'TecT (d.f.) 7,24 (2); p<0,05 

TNFRSF1B T676G IT GT GG 
rs1061622 PyccKille 60,42 37,50 2,08 G=1,73 (d.f.=0,96) n.s. 

51KYTbi 70,83 25,13 1,04 G=0,82 (d.f.=0,91) n.s. 

TYBiIIHlJ,bl 47,92 45,83 6,25 G=1, 14 (d.f.=O,99) n.s. 

6YPHTbi 67,71 30,21 2,08 G=O,34 (d.t.=0,94) n.s. 

GH(4)-TecT(d.f.) 14,93 (6); p<0,05 

GH(3)-TecT(d.t.) 14,45 (4); p<O,01 ~ 
A783G GG GA AA 

rs5746026 f-------
Pyccxne 94,79 5,21 0 ~0,01 (d.f.==O,21) n.s. 

I 
51KYTbi 60,42 37,50 2,08 G=1 ,73 (d.t.=O,96) n.s, 

TYBiIIHLI,bl 72,92 25,00 2,08 G=O,OO (d.f.==O,91) n.s. 

6yps1Tbl 81,25 17,71 1,04 G=O,OO (d.f.==O,80) n.s, 
---, 

GH(41-TecT (d.f.) 37,98 (3); p<O,001 

G""-m,, (d.t.) 10,56 (4); p<0,05 j
np\l1Me'iaH\I1e. ,D,JlSl OlJ,eHK\I1 COOTBeTCTBiIISl Ha6fllOAaeMoro pacnpeneneuua reHOT\I1nOB O>K\I1AaeMoMY npa paBHOBeC\I1i11 XapAiII 
BaiiiH6epra):V1Sl BbICOKOnOJlillMOP¢HbIX CHCTeM HcnOflb30BaH x2-TecT (d.f.=l); ):V1Sl HiII3KOnOJlillMOP¢HbIX C\I1CTeM - G-TecT; d.f. 
- '1i11CflO creneusa cB060Abl; GH(4) ill GH(3) - noxaaarenn rereporeauocru no 'iaCTOTaM reaorvmos npn cpaBHeH\I1i11 scex 'ieTbl
pex i113Y'ieHHbIX 3THiII'ieCK\I1X rpynn ill 3THiII'ieCK\I1X rpynn, OTHOCSlUl,\I1XC51 K MOHrOflO\l1AHOiii pace, COOTBeTCTBeHHO. I 

18 



MEAlt1I..U,1HCKMI rEHETlt1KA. 2010. N~6 

fI1CTpl1pOBaJUfCb pa3nl1'-ll15I no pacnpenenemno reHOTJ1nOB CTOHLUeM I1ccnenOBaHJ111 SNP no rs909253 rena TNFBsape

(rafin. 2), xoropsre BbI5IBn5In1fCb nplf cpasaenna He ronsxo rncrpnpoeaau Hal160nbWl1e pa3nH'-lI151 no '-laCTOTaM anne
PYCCKJ1X C MOHronOlfllHbIMI1 nonyn5IUI1HMI1, HO If nocnen neH Me)((lly cpaBHI·maeMbIMI1 rpynnaxuc Me)((lly HKYTaMH 11 

HIfX Me)((lly C060H. Cpena MOHrOnOl1llHbIX 3THOCOB 60nee PYCCKI1Mlf paaauua B '-laCTOTe aJIJIeneH npeasuuana 30%, 
6JII13KI1MI1 Me)((lly C060H no reHOTHnlf'-leCKOH crpyxrype no Me)((lly 113Y'-leHHbIMIf MOHroJl0lfnHblMIf nonyn5IUH5IMH 

yKa3aHHoMy nonl1MoptPHOMY sapaaary OKa3aJIJ1Ch TYBJ1HUbI 20% (raon. 4). 
If 6YP5ITbI. 51KYTbl, no cpaBHeHI1JO co BceMIf llPYrHMI1 113Y TNFA. KaK 111lJ15I onncannoro ssnue SNP B rene TNFB, 
'-leHHbIMIf 3THIf'-leCKIfMIf rpynnasoi, xapaxrepnaoaanucs: TIO '-laCTOTaM reHOTl1nOB nomoroprpaoro sapnairra 

MaKCIfMaJIbHOH '-laCTOTOH reTep03HrOT AG, 60nee Hlf3KOH rs 1800629 rena TNFA aanfionee 6nH3KH Me)((lly C060H OKa

(na 28-45%) '-laCTOTOH BCTpe'-laeMOCTIf reuornna AA 11 60 3aJIHCb TYBI1HUbI I1 6YP5lTbI; OT scex H3yqeHHblx rpynn cy

JIee BbICOKOH (npnvepxo B 3 pasa ssnue) - renoruna GG weCTBeHHO OTnH'-laJII1Cb 5IKYTbI (xauie perncrpaposanncs 

(rafin. 2). )J,nH pyCCKI1X, B orna-me OT apyrax 3THI1'-leCKI1X mtua C rerepoaarornsm reHOTl1nOM GA). 'Iacroru reHOTI1

rpynn, xapaxrepua CaMa5I BbICOKa5I '-laCTOTa roM0311roTHOro nOB no llaHHoMy rroxycy y PYCCKI1X 3aHHMaJIl1 npoaexyros
reaoruna AA. Cpezm scex npI1BJIe'-leHHbIX K aHaJII13Y B na- Hoe nonoxenne Me)((lly aHaJIOrl1'-lHbIMH 3Ha'-leHlfHMlf, sape

Ta6nl1Lja 3 
reHen1'leCKOe paaaooepaaae ~3Y'leHHbIX JlOKyCOB B 06CJleAOBaHHbiX 3TH~'leCK~X rpynnax 

reH 

TNFB (LTA) 

TNFA 

If- 
TNFRSF1B 

SNP l 3THw·lecKa51 [ reTep03lfroTHocTb 0 1 
rpynna I Ha6JllOAaeMas:l O)l(lfAaeMas:l I 

A252G PYCCKlfe 0,3021±0,0469 0,3697±0,0316 -0,1830±0,0946 I 
rs909253 s:lKyTbl 0,5729±0,0505 0,4908±0,0103 +0, 1672±0,0856 II 

TYBL.1HU.bl 0,4688±0,0509 0,4409±0,0234 -0,0631±0,0973 I 
6YPs:lTbi 0,5000±0,0510 0,4575±0,0203 +0,0930±0,0942 II 

G-308A PYCCKL.1e 0,1875±0,0398 0,2491±0,0359~ -0,2474±0,1129 I 
rs1800629 s:lKyTbl 0,3021±0,046~ 0,2847±0,0356 --L +0,0612±0,1 046 I 

TYBL.1HU.bl 0,1667±0,038"8! 0,1528±0,0331 i +0,0909±0,1268 JI 

---+- 6YPs:lTbl 0,1979±0,0407 += 0,1783±0,0344 +0,1098±0,1233 _~ 
PycCKL.1e 0,3750±0,0494 -+_0,3299~0,0341__ _ +0, 1368±0-,-1006 -----l 

s:lKyTbl -102813±0,0459 -----+--0,2565±0,0359 +0,0967±0,1086 I 
TYBL.1Hl..\bl ~583±0,0509 t 0,4132±0,0274 +0, 1092±0,0952 

6YPs:lTbl =H3021±0,0469 _ 0,2847±0,0356 +0,0612±0,1046 I 
PYCCK~rf----- 0,0521±0,0227 +0,0267±0,1391A783G-r- 0,0507±0,0217 

rs5746026 s:lKYT~-+ 0,3750±0,0494 0,3299±0,0341 +0, 1368±0,1006 I 
I 

I TYBL.1HU.bl ± 0,2500±0,0442 0,2491±0,0359 -~~0,0035±0,10~ 
II ~ CJ;YPs:lTbl _ 0,1771±O,0396 0,1783±O,0344 -O,0070±0,1039 I 

npL.1Me;aHL.1e. s.e. - OWL.16Ka cpenuero 3Ha'-leHL.1s:1; 0 - OTHOCL.1TeJlbHOe OTKJlOHeHL.1e Ha6JlIOAaeM0C1 reTep03L.1roTHOCTL.1 OT O)l(L.1
AaeMOL.1 II 

Tetinnue 4 
Pacnpeneneaae 'laCTOT annenea ~3Y'leHHbIX nOJl~MoP4>HbIX Bap~aHTOB reHOB TNFA, TNFB ~ TNFRSF18
 

B paana-rusrx nonYJlSH~~SlX
 

AJl- 06cJleAOBaHHbie 3THL.1'-leCKL.1e rpynnsi I ,o.aHHble NCBI [23] ~ I,reHI SNP 
nens ~ (c06cTBeHHble AaHHble)I 

PycCKL.1e s:lKYTbl TYBL.1HU.bl 6yp5ITbl L§ce BbI60PKL.1 I EBpOneOL.1Abl MOHrOJlOL.1Abl I 
I min-max N min-max N 

I 
min-maxehN 

TNFB A252G A 75,52 43,23 67,19 64,58 29 37,5-79,2 4 64,2-71,4I, 7 
rs909253~LTA) 

TNFA G-308A 13 95,0-97,8 
rs1800629 

G 90,10 44 78,2-97,8 7 78:2-81,885,42~7 
I 

I 
f=RSF1B T676G T 70,83 82,81 26 74,6-88,5 7 74,6-81,2 8 77,1-85,0 I 

rs.1061622 
79~ 84,90 

If---
A783G 97,40 79,17 85,42 90,10 15 95,5-100,0 4 95,5-100,0 

54,4-63,7

5 95,7-H 
, 

G
 
rs5746026
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OPHn1HAJlbHbiE HCCnEAOBAHHs:I 

rl1CTpl1pOBaHHblMI1 y HKyrOB H LJ,BYX ztpyrnx MOHroJIOHLJ,HbIX 
3THOCOB (Ta6JI. 2). 3TO onpenenuno TO, 'lTO Me)f(lly MOHro

JIOHLJ,HbIMI1 rpynrraan BbI5IBJlHIOTC5I CTaTI1CTH'leCKI1 3Ha'lH

Mble pa3JII1'll1H no reHOTHnl1'leCKOH crpyxrype, HO raxosue 
OTcyrCTBylOT npu cpaBHeHHI1 scex I1CCJIeLJ,OBaHHbIX rpyrm 

- TeCT ua rereporenaocrs no 'laCTOTaM reHOTHnOB He 110

CTHr KpHHl'leCKI1X 3Ha'leHI1H. 5IKyrbl xapaKTepl130BaJII1Cb 

caMblM BbICOKI1M cpeLJ,11 113Y'leHHbiX norrynsuna yposneu 
pa3Ho06pa31151 no 11aHHoMy SN P (Ta6JI. 3) H MI1H11MaJIbHOH 

'laCTOTOH BCTpe'laeMOCTI1 aJIJIeJIH G (Ta6JI. 4). CJIe11yeT non

xepxnyrs, YTO renu TNFB 11 TNFA TeCHO cuennenu Me)f(lly 

C060H, n03TOMY onpeneneuxue 06lllHe 3aKOHOMepHOCTI1 B 

paCnpe11eJIeHHH yaCTOT reHOTHnOB no H3Y'leHHbiM SNP y 
npencraaarenea J1CCJleLJ,OBaHHbIX 3THOCOB Moryr 6bITb 06y

CJIOBJleHbl I1MeHHO 3TI1M rpaxro«. 
TNFRSF1B. B rene TNFRSFlB H3ytleHO asa rrOJlHMop<j)

HblX BapJ1aHTa - rslO61622 H rs 5746026, JlOKaJII130BaHHbiX B 
3K30He 6 H npasonsumx K 3aMeHaM aMJ1HOKJ1C,lOT 

Met196Arg M Lys232C1y COOTBeTCTBeHHO. ,IL151 060HX SNP 

xapaxrepno npe06J13.l\aHJ1e rouoaxrornoro renornna no OLJ,
HOMy aJJJleJlbHOMY sapnanry (IT - 47,92-70,83 11 GG 

60,42-94,79 M5I rs1061622 11 rs 5746026 cOOTBeTcTBeHHo) 11 
HH3KaH yaCTOTa scrpesaeaocra roM0311roT no BTOpOMy aJI

Jle,lbHOMY BapJ1aHTy (Ta6J1. 2). OLJ,HaKO nafimonaevsre pac

npeneneaas reHOTI1ITOB ITO LJ,aHHbIM SNP pa:3.HWIaIOTC5I KaK 

Me)f(lly BceMH 113yYeHHhlMH CI16I1PCKJ1MI1 nonyJIHUI1HMJ1, TaK 
11 Me)f(lly MOHroJIOI1LJ,HbIMI1 3THOCaMI1 (Ta6J1. 2), 'ITO 11 onpe

,ll,eJII.tJ10 pa3JlM'lJ151 Me)f(lly HJ1MI1 no ypOBHIO reuerasecxoro 

paanooopasas (Ta6JI. 3). )J,JlH TyBI1HlleB no rs1061622 rena 

TNFRSFIB xapaxrepaa BbICOKa51 'IaCTOTa HOCMTeJleH rerepo

snroraoro reHOTJ1na GT W, COOTBeTCTBeHHO, MaKCI1MaJJhHble 

3Ha'IeHW5I noxaaarenea reTep03wroTHOCTH (Ha6J11onaeMaH 

0,4583; oxanaevaa - 0,4132). Haanensurae BeJll1'll1Hhl aa
6monaeMoM 11 o){(J1naeMoil reTep03J1roTHOCTH aaperncrpnpo

sausr y HKYTOB 11 6YP5lT (Ta6Jl. 3). Mexny MOHroJlOI1):lHhlMW 

norrynameora B nacroauiea WCCJle.nOBaHJ111 noxasaau MaK

CJ1MaJJhHbIe Pa3J1I1'IJ1H no pacnpenenenmo reiroranoa sroro 

SNP, 'ITO 11 onpenenano IllMPOKJ1M paavax W3MeHY11BOCTH no 
'laCTOTaMBCTpeyaeMOCTI1 annenea (14%) B H3yYeHHbIX rrony

JIHllH5IX (Ta6J1. 4). 

ITo rs5746026 rena TNFRSFlB pyccxue OKa3aJJHCh 

(Ta6J1. 2-4) 60JIee yLJ,aJJeHHbIMI1 OT .nPYTI1X 113yqeHHhix 3T
HOCOB no reHOTl1rrWyeCKOH crpyxrype 11 rro 'IaCTOTaM aJI
nensnux BapHaHTOB: noxasaasr MaKCHMaJJbHhle 3Ha'leHH5I 

'laCTOT renorana GG 11 aJIJleJl51 G, MHHI1MaJIhHhlM yposem. 

reTep03I1roTHOCTH, He aaperacrpaposano JIHU C rOM0311roT

HhlM reHOTl1nOM M. CaMhlH BhlCOKI1M yposem. rereposa

rOTHOCTH aaperacrpaposaa y 51KyrOB, MHHHMaJIhHblH - Y 

6YP5lT (Ha6monaeMa51 reTep03HroTHOCTh npauepao B 2 pasa 

HlDKe, 'leM y 51KyrOB) (Ta6JI. 3). Pa3JI11'l115l B xacrotax aJI
JleJleH rs5746026 rena TNFRSFlB Me)f(lly 113yYeHHblMI1 

MOHrOJlOI1):lHhIMI1 rpyrmaun npessmraior 10% (Ta6JI. 4). 

)J,Jl5I cpaBHeHH5I ITOJIyYeHHWX OlleHOK H3MeH'lHBOCTI1 
SNP reHOB TNFB (LTA), TNFA 11 TNFRSFI B CH611PCKHX 

nonYJIHllH5IX npaane-renu CBeneHH5I 113 NCBI (Ta6J1. 4). 

B 3TOH fiase rrpHBO.Il5lTCH LJ,aHHhle MHOrO'lHCJIeHHbIX HCCJle

LJ,OBaHl-lH, OXBaTbIBalOlllWX pa3J1WYHble peruonu Ml1pa [23]. 

TaK, aanpnvep, no rs909253 rena TNFB, 6a3a aannux SNP 
NCBI COLJ,ep.iKHT HH<j)opMaUI1IO 0 sacrorax aJJJIeJIeH 11 reno

THnOB B 29 Bbl60pKax (60JIee 2200 oopaauos ,UHK), cpenn 
KOTOpblX 4 rpynrtsr rrpencraanensr eBpOneOWLJ,aMW 11 7 

MOHroJlOw.naMW (Ta6JI. 4). 

Cornacno MWpOBblM naHHbIM (Ta6J1. 4), LlJI5I rs909253 re
ira TNFB xapaxrepen 60JIbllll1M pasvax 1-l3MeH'll1BOCTH no 

'laCTOTaM aJJJleJIeH (oonee 40%), yeM LlJI5I rs1800629 rena 

TNFA (OKOJlO 20%). Ilonvveaasre B xone BbmO!lHeHH5I na

crosurero HCCJlenOBaHHH naHHble no yaCTOTaM aJJJIeJleM 

SNP, JIOKaJJH30BaHHblX B renax TNFB H TNFA, B uenou Ha
XOMTCH B rpaHHIJ,aX06llleMHpoBbiX 3Ha'leHHM, XOT5I H BbIXO

nHT sa paMKH BeJlHYI1H, npnseaeunux B fiase naHHblX NCBI 

LlJI5I eBpOITeOI1,UOB H MOHroJlOI1):lOB COOTBeTCTBeHHO. l1HTe

peCHO, YTO rtonyseunsre M5I TyBI1HueB H 6YPHT3HayeHMH xa
CTOT aJJJIeJleM no H3yqeHHhlM SNP .IlaHHbIX reHOB conocra
BHMbl CTaKOBbIMH LlJIH esponeoanaux rpynn HaCeJleHI15I MI1

pa. B TO .iKe BpeM5I, pasfipoc (MI1HHMaJJbHbIe 11 MaKCHMaJJb

nsie BeJIl1'lHHhl) yaCTOT aJJJIeJleM ITO rs1800629 B reue TNFA y 
MOHrOJlOI1):lOB H eBpOneOH)]OB, rrpe.IlCTaBJIeHHbIH B 6a3e nan

HblX NCBI [23], He nepexpsisaerca. O,UHaKO M5I norrYJl5lUl1M 

CH6HpH (M eBpOneOI1):lHhIX, 11, oc06eHHO, MOHrOJIOI1):lHhlX 

ncero 8 3THoTeppHTopMaJJbHbiXrpyrrrr), KaK 6bIJIO rrOKa3aHO 

panee [4], xapaxrepen 60JlbIllMH, yeM OTpa.iKeHO B NCBI, 

pa36poc M3MeH'lWBOCTH no 'laCTOTaM aJIJleJleM yxa3aHHoro 

SNP rena TNFA (Ta6JI. 4). IT03TOMY, necsrorps na TO, 'lTO 

rronysenasre B xone nacroautero J1CCJIe.IlOBaHM5I OUeHKJ1 'lac

TOT annensasrx BapMaHTOB rs1800629 rena TNFA LlJIH PYC
cxoro HaCeJleHM5I M xoperurux MOHrOJIOI1):lHblX HapO.IlHOCTeM 

CM6HpM BblXOIDIT sa rpaanusr 3HayeHMM, npaneaeunux B 

NCBI LlJIH esponeoanaux WMOHroJIOI1):lHbIX nonYJIHUWM MI1
pa (Ta6J1. 4), OHH cornacytorca C .IlaHHbIMI1, rrO,lyYeHHblMI1 

panee M5I CI1611pCKMX rronyJl5luwH [4]. 

tITO KaCaeTCJI rs1061622 rena TNFRSFlB, TO cpeLJ,11 l-13Y

'leHHblX MOHrOJIOI1,UHbIX 3THWleCKJ1X rpyrrn TOJIbKO y TY

BI1HIJ,eB 'laCTOTbl aJIJIeJIeM BbIXOLJ,51T sa rrpenenu OlleHOK, rro

Ka3aHHbiX KaK MH MOHroJIOI1.nHbIX, TaK M scex npyrnx 113Y
'leHHbIX nortynanna Ml1pa; saperncrpnposamn.re yaCTOTbI 

aJJJleJIeH y PYCCKI1X corJlaCYIOTCJI C 113BeCTHblMI1 LJ,JI5I npyrnx 
eBpOneOI1)]HbIX norrYJI5IUI1H Ml1pa 3HayeHI1J1MI1 (Ta6JI. 4). 

ITo reHeTI1QeCKOMY pa3Ho06pa3111O rs5746026 rena 

TNFRSF1B pYCCKJ1e raxxe 6JII13KI1 K .IlPYfHM eBpOneOI1)]aM 
Ml1pa, rorna KaK I1CCJIeLJ,OBaHHbIe CI1611pCKI1e MOHroJIOI1):l

inre norrynsuna OTJIl1'lalOTCH OT npyrux MOHroJIOI1):lHblX 

rpynrr HaCeJIeHI1J1 Ml1pa 60JIbllll1M pa3Ho06pa311eM (Ta6J1. 4). 

ITo reHeTI1'leCKOH crpyxrype 113yYeHHbiX rrOJII1Mop<j)HbIX 

Bapl1aHTOB reHOB cynepcevericrsa TNF 11 HX peuerrropos 

CI1611pCKI1e rronyJIHIJ,I1H CTaTI1CTI1QeCKJ1 3Ha'II1MO paanaxa

IOTC5I Me)f(lly C060M, 'ITO nOKa3aHO KaK npn cpaBHeHl111 CO

BOKYITHOCTM 113yYeHHhiX3THI1'leCKI1X rpyrrrr, TaK 11 rrpn rro

napnsix cpaBHeHI1HX (Ta6JI. 5). Bee113Y'leHHble SNP BHOCHT 
cyuiecrseaasra BKJIa.Ll, B BeJIl1'lMHY TOTaJJbHOM rereporeuno

CTI1 no QaCTOTaM aJJJIeJIeM Me)f(lly CI16MPCKMMI1 3THl1yeCKI1
MI1 rpynrtaxra. OTHOCI1TeJlbHO neoom.urae pa3JII1'IM5I rro xa

CTOTaM aJIJIeJIeM Me)f(lly PYCCKI1MI1 11 KopeHHbIMI1 cl16l1p

20 



MEAII1I...U1HCKA5I rEHETII1KA. 2010. N26 

CKHMH 3THocaMH noxaaansr AIUl nsyx nOJ1HMop¢lHblX napa
aHTOB: rs1800629 rena TNFA H rsl061622 rena TNFRSFlB 
(Me)f(Jly pyCCKHMH H TyBHHuaMH raxxe no rs909253 rena 
TNFB), HaH60JlbWHe pa3JlWIH5I - no rs5746026 rena 
TNFRSFlB. 

MaKCHMaJIbHblH axnan B BeJlW-IHHY TOTaJIbHOH rerepo
reHHOCTH no '-IaCTOTaM annenen H3Y'-leHHblX SNP Me)f(Jly6y

p5lTaMH H TYBHHuaMH BHOCHT TOJlhKO OIlHH JlOKyC - sauena 
Met196Arg (rsl061622) B rene TNFRSFlB. Mexay IlByM5I 
3THMH 3THH'-IeCKHMH rpynnaau saperacrpaposaau MHHH
MaJIbHhle reHeTI1'IeCKHe paCCT05lHH5I, ouenennue KaK no 

MeTOIlY Nei, TaK H aa OCHOBaHHH nonapnux cpaBHeHHH no
nYJl5lUHOHHO-CneUH<!}I1'-1ecKHx FsrHHIleKcoB (Ta6Jl. 5). 3TH 
zrae (H3 xerapex HCCJleIlOBaHHbIX) 3THl1'feCKHe rpynriu 
npO)!(HBaIOT aa conpenem.uux TeppHTOpH5IX. n03TOMY He 
HCKJlIO'-IeHO, '-ITO CXOIlCTBO no reaerauecxosry paauoofipa
3HIO, ouenennoay no '-IeThfpeM SNP B renax TNFA, 
TNFRSFlB H TNFB, MO)!(eT 6hlTb CJleIlCTBHeM HX anarrra

UHH K CXOIlHOH cpene 06HTaHH5I. 

B xasecrse nOIlTBep)f(JleHH5I nannoro npeIlnOJIO)!(eHH5I 

MO)!(eT nsrcryrnrrs TOT Q:JaKT, '-ITO H OT 6YP5lT, HOT TyBJ1HUeB 
51KYTbI 3Ha'-lHTeJlbHO YLfaJIeHbI: reHeTH'-IeCKl1e IlHCTaHUI1I1 

Ietinnue 5 
Fereporeaaocre (X2

) 1.13y~eHHb1X 3THI.1~eCKl-1X rpynn
 
no ~aCTOTaM annensaerx Bapl.1aHTOB reHOB TNFA, TNFB 1.1 TNFRSF1B
 

JlOKyC ~ CpaBHHBaeMbie 3THHCleCKHe rpvnnu 

TyBHHlJ,bl -=1PyccKHe - I, PyccKHe - PYoo'.~"~---r ",,0'.'
1 6ypsHbi - rYPSHbl

6YPHTbi - 6ypHTbi TYBHHlJ,bl HryTbl 

I 
TyBHHlJ,bl HKYTbl HKYTbt 

TYBHHlJ,bl -
I 

HryTbl 

II 
'l p X

2 p l p l P X
2 

P x2 
P x2 P 

(d.f.=3) (d.f.=1 ) (d.f.=1) (d.f.=1 ) '(d.f.=1 ) (d.f.=1 ) (d.f.=1) 

TNFB (LTA), 1 

rs909253 
46,12 0,001 5,47 0,02 3,24 n.s. 42,92 0,001 0,29 n.s. 17,75 0,001 22,57 0,001 I 

TNFA, 
8,80 0,01 1,94 

~ot: 
0,48 n.s. 0,28 n.s. I 4,36 0,05 6,84 0,01 I,rs1800629 I I 

TNFRSF1B, 
1 

12 ,81 ,00 1 0,82 n.s. 3,54 n.s. 2,12 n.s. 7,77 ~ n.s. 11, 16 1 0,001l1rs1061622 

TNFRSF1B, 
1,93 ~S. 2,56~. I,rs5746026 

39,33 0,001 9,23 0,01 ,19,63 0,001 36,35 0,001 8,95 0,01 -llCYMMapHo 107,10 
0,001 

17,45 
0,01 

30,11 
0,001 8~ 10,27 

0,05 31,36 0001 (~~~)I 0,001(d.f.=12) (d.f.=4) (dJ.=4) 
-

jcJ.f.=4) 0,001 (d.f.=4) (d.f.=4) L-'
r1 == 0,0069 

0,0103 0,0494 0,0058 0,0220 0,033411 
--\-

r2 0,0143* 
I 

0,0233* 0,1023* 0,0097* I 0,0440* 0,0596* I 

npHMeClaHHe. d.f. - ClHCJ10 creneuea caoeonu: p - AOCTHrHYTbl11 ypoaeue 3HaClHMOCTH; n.s. - HeT pa3J1HClHI1; r1 H r2  rene- I, 

TH4eCKHe AHCTaHlJ,HH, oueaeausre no Nei, H ua OCHOBaHHH nonapuux cpaBHeHHI1 no FST (* - pa3J1HClHH CTaTHCTHCleCKH 3HaClH [I 

Mbl) COOTBeTCTBeHHO 

Ta6nMl.(a 6 
Peaynsraru asanaaa nOllOKYCHOIA l-13MeH~I.1BOCTI.1 

l-13y~eHHblx nOlll-1MopQ>HbIX Bapl.1aHTOB reHOB TNFA, TNFB l-1 TNFRSF1B no MeToAY AMOVA 

JlOKYC n0J10rycHble pa3J1HClHH no MeToAY AMOVA nonYJ1HlJ,HOHHO-CnelJ,H<pHCleCKHI1 Gst 1 FST HHAeKC aa nOJ1HMOp¢Hbll1 IlOryC
f--- I 
Me)f(Ay nonYJ1HlJ,HHMH BHYTPH nonYJ1Hl.J,H11 11IIHAeKC<pHKCalJ,HH A6coJ1IOTHble 3HaCleHHH (OTHoCHTeJ1bHbll1 

I (FST) ypoeeus no cpaBHeHHIO co cpeAHHM FST) 
Va % H3MeH-\ Vb	 1 p Pyccxne~Tbl I TySHHlJ,bl 6ypHTbi1% H3Me;- cpeAHe~e

I I 1 ClHBOCTH ClHBOCTH 3HaCleHHe I 
TNFB (LTA), 0,0751 0,0738 0,0743 0,07421
 

rs909253 0,0178 7,44 0,2210 92,56 0,0744 0,0000 (1,032) (-0,753) (-0,017) (-0,261) 0,0143
 

TNFA, 0,0109 0,0100 I 0,0134 ~6[---
,rs1800629 0,0017 1,17 0,1076 I 98,83 0,0117 0,0225 (-7,216) (-14,523) (14,395) (7,344) ~0051 

I	 TNFRSF1B, 0,0181 0,0193 0,0168 0,0189 
rs1061622 0,0030 1,83 0,1614 98,17 0,0183 0,0020 (-0,769) (5,631) (-8,034) (3,172) 0,0022 

TNFRSF1B, 0,0541 0,0472 0,0492 0,0509
 
rs5746026 0,0054 5,04 I 0,1015 I 94,96 1 0,0504 0,0000 (7,355) (-6,215) (-2,291) (1,151) 0,0227
 

npHMeClaHHe. Va - Me)f(nonyJ151lJ,HOHHaH AHcnepcH5I; Vb - BHyTpHnonyJ151lJ,HOHHaH AHCnepCl-1H; p - AocTHrHyTb111 vposeus 3Ha- , 
ClHMOCTH; Gst - K03<P<PHlJ,HeHT reHHOI1 AH<p<pepeHlJ,HalJ,HH J
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-

op~n"'HAJlbHbIE ~CCJlEAOBAH~51 

(Ta6JI. 5) Me)((JlY 5IKYTaMH 11 ,llaHHbIMI1 3THI1'-IeCKI1MI1 rpyn

naMI1 (5IKYTbl - TYBI1HUbl f, =0,0334; f2=0,0596; 5IKYTbl 

6YP5ITbl - f,=0,0220; f2=0,0440) npaKTI1'-IeCKH aa nOp5I,llOK 
suure, '-IeM Me)((Jly TYBI1HuaMI1 11 6YP5ITaMI1 (r, =0,0058; 

f2=0,0097). VI HTepeCHO, '-ITO, COrJIaCHO nOJIyqeHHblM ouen

KaM reaeraxecxax 11I1CTaHUI1H no 113Y'-IeHHbIM nonavopdi

HblM sapuaaran (r, I1 f2), 6YP5ITbll1 TYBl1HUbl OKa3aJJl1Cb 60

flee ynaneuu OT 5IKYTOB, '-IeM OT PYCCKI1X (rafin. 5). 

Ilpn cpaBHeHl111 5IKYTOB C KopeHHblMI1 3THH'-IeCKI1MI1 

rpynnavn CI1611pl1 nOKa3aHO, '-ITO B TOTaJJbHYIO BeJIl1'-II1HY 

reTeporeHHOCTI1 no '-IaCTOTaM aJJJIeflbHbIX Bapl1aHTOB cyme

CTBeHHblH BKJI3,ll BHOC5IT no rpn 113 -rerupex 113Y'-IeHHbIX 

SNP: npn cpaaaemra C TYBI1HuaMI1 - rs909253 reaa TNFB, 
fs1800629 rena TNFA; rsl061622 rena TNFRSFlB; npu 

cpaBHeHl111 C 6yp5ITaMI1 - fs909253 rena TNFB, fS1800629 

reaa TNFA; fs5746026 rena TNFRSFlB (T36JI. 5). 

B ueflOM no 113yqeHHbiM rrOfll1MoPQJHblM eapaairrax re
HOB cynepceueacrsa TNF 11 l1X peuerrropos Hal16oflbWl1H 

npouenr 113MeH'-II1BOCTI1 rrpI1XO,llI1TC5I na BHYTPl1norrYJI5IUlf

OHHblH (BHYTPlf3THI1'-IeCKHH) yponens - OT 92,56% LlJTJI 

rs909253 rena TNFB L\O 98,83% LlJTJI fs1800629 rena TNFA; 
K03QJQJI1Ul1eHT reHHOH ,llI1QJQJepeHUl1aI..UIH 0st ,ll.J1JI yxasau
HblX flOKyCOB pasen COOTBeTCTBeHHO 0,0143 11 0,0051 

(rafin. 6), '-ITO, B ueJIOM, rronrsepxnaer pesynsrarsr pacxe
TOBB CTaTlfCTI1Ke AMOVA. ComaCHO BeJIWlI1HaM nonyna

UI10HHO-CneUI1QJI1'-IeCKOrO F ST-lfH,lleKCa (conocraaneune 

HanpaBJIeHHOCTlf OTKJIOHeHI1H 3HaqeHlfH nonYfl5IU110H

HO-CneUI1QJWlecKoro FsrHH,lleKCa OT I1H,lleKCa QJI1KCaUHlf, 
paCC'-II1TaHHoro LlJT5I COBOKynHOCTH asyseuasrx nonynsuaii 

(Ta6JI. 6», MO)((HO 3aKJIIO'IlfTb, '-ITO xapaxrep 113MeH'II1BOCTI1 

no rs909253 rena TNFB If rs5746026 rena TNFRSFlB orrpe

L\efl5IeTC5I pacoaoii nplfH3LlJTe)((HOCTblO 113Y'-IeHHbIX 3THI1'Ie

CKHX rpynn. 

B npeL\bIL\YIUHX c006meHI15IX 6b1JI3 npencrannena I1H

QJopMaUlf5Ino 113MeH'II1BOCTI1 y pyccrorx, TyBHHueB, 6YP5IT H 

5IKYTOB rromoaopdmsrx Bapl1aHTOB reHOB HHTepfleHKI1HOB 11 

HX peueIITOpOB [1], reHOB nOL\Bep)((eHHOCTI1 K CepL\e'-IHO-CO

CYL\lfCTOH narononra [2]. Hrrrepecasm npeL\CTaBJIJIeTCJI TOT 
rpaxr, '-ITO nccnenoaaruure 3THOCbI, B 3aBlfCl1MOCTH OTroro, 

KaKHe MapKepHble CHCTeMbl HCnOJIb30BaJJHCb Ll.Jl5I pacsera 

reHeTI1QeCKHX lU1CTaHUHH, noxassraaior HeOL\H03Ha'IHYIO 

YL\aJJeHHOCTb npyr OTnpyra, TaK, eCJII1 paCCMOTpeTb B COBO
xynnocrn TpI1 MapKepHbIe CI1CTeMbI, a HMeHHO rensr lfH

TepJIeHKHHOB H l1X peuerrropos «<MapKepbl 1», [1]), rensr 

nOllBep)((eHHOCTH K Ceplle'-IHO-coCYllHCTOH naronornn 

(<<MapKepbI 2», [2]), reus; QJaKTopoB HeKp03a onyxonn H I1X 

peuerrropon (<<MapKepbl 3», HaCT05Imee nccnenoaaaae), TO 

nonyxaerca CJIe,llYJOma5I KapTHHa. no «MapKepaM 1» PYC
CKl1eHaH60JIee ynanenu OT 6ypJIT, a no «MapKepaM 2» 11 «3» 

- OT5IKYTOB; B TO)((e BpeMJI 6JII1)!(e acero pyccxne no «Map

xepav 1»11 «2» - CTyBl1HuaMI1, a no «MapKepaM 3,> - C 6y

pJITaMI1. Cpean MOHroflOlf,llHbIX rpynrr no «MapKepaM 1» 11 

«2,> uanoonee ynanensr TYBl1HUbI OT 6ypJIT, a no «MapKepaM 
3» - OT 5IKYTOB. Ha1160JIee 6flH3KI1 Me)((Jly C060H OKa3a

JII1Cb: no «MapKepaM 1» - 6YPJITbI11 JIKYTbI (pa3JIl1'I115I Me)((

,lly HI1Mlf CTaTHCTH'-IeCKH He 3Ha'II1Mbl), no «MapKepaM 2» -

TYBHHUbI H 5IKyTbi (pa3fll1'-IH5I aenocronepnu), no «MapKe

paM 3» - TYBI1HUbl H 6YP5ITbi (pa3fll1'-I115I CTaTHCTH'-IeCKI1 
3Ha'-II1Mbl). 

TaKHM 06pa30M, nonyseimue naausre rro 113MeH'-II1BO

CTI1 nOJll1MOPQJHblX BapHaHTOB pa3fll1'IHblX MapKepHblX CI1C

TeM euie paa CBI111eTeJIbCTBYIOT 0 TOM, 'ITO npa nposenenaa 

reHeTI1KO-3nl1!leMHOfl0fl1'-IeCKI1X 11 reuoreorparpu-tecxnx 
HCCflellOBaHI1H Heo6xOllHMO H3Y'laTb KaK MO)((HO 60flee WI1

pOKyIO naaens SNP B reuax nOllBep)((eHHOCTI1 MYflbTI1QJaK

TOpHaJJbHOH rraTOJIOrl1l1 B pa3JIWIHblX 3THI1'-IeCKI1X rpyrtrrax, 

aaxe B cnysae I1X 6JIH3KOH reorpaQJI1'1eCKOH flOKaJJI13aUHH 

l1J111 06mHOCTI1 npOHCXO)((JleHHJI. CneUI1QJI1Ka B pacnpene

JIeHI1H '-IaCTOT annenen 11 reHOTHnOB nccnenoaanuux reHOB 

y npencranureneii pasnux 3THOTeppHTopHaJJbHbIX rpyrrn 

HaCefleHI15I npennonaraer Hafll1'-IHe oco6eHHOCTeH B CTpyK

Type nOllBep)((eHHOCTI1 11 pacnpOcTpaHeHHOCTI1 B HI1X pas

JIH'-IHbIX MY,1bTI1<paKTopl1aJJbHbIX 3a6oJIeBaHI1H, LlJTJI KOTO
pux rensr <paKTOpOB HeKp03a onyxOJII1 11 l1X peuerrropos 

paCCMaTpl1BaIOTC5I KaK xannaaarnsie. 
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Genetic variability in the genes of tumor necrosis factors and their receptors
 
in four ethnic groups from Siberia
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Results of the study on polymorphisms in genes of TNFA (rs1800629), TNFB (LTA) (rs909253), TNFRSF1A (rs36188382) and 
TNFRSF1 (rs1061622, rs5746026) in four ethnic groups from the Siberian region: Russians (newly arrived population), Tuvinians, 
Buryats and Yakuts (native populations) are presented. The deletion (rs336188382) in TNFRSF1A gene was not detected in all groups 
have been examined. Four other SNPs appeared to be polymorphic: differences in allele and genotype frequencies have been re
vealed between all studied ethnic groups. The low level of allele frequencies heterogeneity was registered between Russians and na
tive Siberian populations as indicated by two polymorphic variants - rs1800629 (TNFA) and rs1061622 (TNFRSF1B), as well as for 
rs909253 (TNFB) between Russians and Tuvinians. The most notable differences in allele frequencies were shown for rs5746026 in 
TNFRSF1 B gene. When analyzed Mongoloid populations, the highest differences were detected in genotype distribution for 
rs1061622 in TNFRSF1 B gene. Between population genetic distances calculated over all SNPs showed a considerable remoteness of 
Mongoloid populations inside the group. No differences in allele frequency for rs1061622 in TNFRSF1B gene between Yakuts and 
Buryats, and for rs5746026 at the same gene were detected between Yakuts and Tuvinians. Generally, the highest percent in genetic 
variability of studied polymorpisms in TNFA, TNFB and their receptors genes was detected in intra-population (intra-ethnic) level. The 
population specific FSTs indicate that variability character was related to racial extrucion as revealed by rs909253 in TNFB gene and 
rs5746026 in TNFRSF1B gene of the ethnic groups being examined. Allele and genotypes frequency distribution detected in repre
sentatives of different ethnic groups assumes the specificity in the structure of common diseases susceptibility and their prevalences 
in different populations. 
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