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npl1SeAeHbl peaynsraru I1CCneAOBaHI111 nOn11MOp¢113Ma reHOB-KaHAI1AaTOB 3a6oneBaHI1111 CepAe4HO-COCYAI1CTOII1 CI1CTeMbl: 
ADRB2 (rs1042713 - A46G 11 rs1042714 - C79G), NOS3 (rs2070744 - T-786C, rs1799983 - G894T 11 VNTR), ACE(rs4291 
A-240T 11 rs4343 - A2350G),AGTR1 (rs5186 - A1166C111-713G) 11 GNB3 (rs5442 - G814C 11 rs5443 - C825T) Ynpencraearenea 
-ierupex 3THI14eCKI1X rpynn CI1611pl1 (6ypllT, TYBI1HLJ,eB, llKYTOB 11 npaurnoro pyccsoro HaCeneHI111). Oficnenoeaaaue 3THI14eCKI1e 
rpynnu paanasaorcs Me)I(Ay co6oll1 no 4aCTOTaM annenea 60nbWI1HCTBa 113Y4eHHbix MapKepoB, TOnbKO Mil rpex 113 11 113Y4eHHbix 
nOnI1MOP¢HbIX Bapl1aHTOB (rs4291 11 rs4343 rena ACE11 rs5443 rena GNB3) HeyCTaHoBneHO Me)l(3THI14eCKI1X pa3nl1411111 no 4aCTOTaM 
annenea. PYCCKl1e )I(l1Tenl1 B6onbwell1 CTeneHI1 OTnl14alOTCll OT 113Y4eHHbix MOHrOnOI1AHblX nonyJ111LJ,I1I11, 4eM nocnensae paanasaorca 
Me)I(Ay coGOIl1. Hal16onbwI1111 BKJ1aA BnoxaaareneTOTanbHOIl1 reTeporeHHOCTI1 no 4aCTOTaM annenea Me)I(Ay PYCCKI1MI1 11 3THI14eCKI1
MI1 rpynnaMI1 MOHronOI1AHOIl1 pacu BHOCllT nOnl1MOp¢Hble aapaaaru rena NOS3 (VNTR 11 rs2070744), rs5186 rena AGTR 1, Me)I(Ay 
PYCCKlt1MI1 lt1 TYBlt1HLJ,aMI1 - raxxe sapaaur T-713C rena AGTR1, Me)I(Ay PYCCKI1MI1 11 llKYTaMI1 - rs1799983 reaa NOS3. MOHronoI1A
Hble nonynllLJ,l111 CI1611pl1 raoxe CTaTI1CTlt14eCKI1 3Ha411MO paana-aorcs no 4aCTOTaM annenea, npel1Myw,ecTBeHHo aa C4eT cneAYIO
W,I1X SNP:Mil GypllT 11 TYBI1HLJ,eB - rs104271311 rs1042714 rena ADRB2; Mil 6YPllT I1llKYTOB - rs1042713 reaa ADRB211 rs1799983 
rena NOS3; Mil TYBI1HLJ,eB 11 llKYTOB - rs2070744 11 rs1799983 reaa NOS3. Cornacao OTHOCI1TenbHblM Benl1411HaM nonynsuaou
HO-CneLJ,I1¢114ecKoro I1HAeKca FST, pacc-urramroroMil ornensaux nOKYCOB, K411cny paCOCneLJ,I1¢W1HbIX MO)l(HO OTHeCTI1 5 11311 113Y
4eHHbiX nOnI1MOP¢HbIX Bapl1aHTOB reHOB-KaHAI1AaTOB 3aGoneBaHI1111 cepAe4HO-COCYAI1CTOII1 CI1CTeMbl - rs2070744 11 VNTR reaa 
NOS3, sapaaar T-713G 11 rs5186 rena AGTR1, rs4291 reua ACE. 

Kmo4eBbie cnosa: nOnI1MOP¢113M, reHbl nOABep)l(eHHOCTI1 cepAe4Ho-coCYAI1CTOII1 naronorna, nonynllLJ,l111 

BBe~eHHe tor.net] 6billl1 OTHeCeHbI K CI1HrpOrrHbIM reaax 60JIe3HeM 

cepnesno-cocynacroro KOHWHYYMa (3cceHUl1aJIbHaH nr
nOJIbllIHHCTBO 3a60JIeBaHI1M cepne-mo-cocynacroa CI1C

rrepTeH3115!, xopoaapnaa 60JIe3Hb, ,lJ,I1CJIl1rrl1,lJ,eMI15!, I1HCYJIbT.
TeMbI I1MeeT MYJIbw<t>aKTOpmL'IbHYIO npapozry, T.e. B I1X 

O)KJ1peHHe, Mera60JII1'leCKI1M CI1H,lJ,POM, caxapnsni ,nl1a6er<pOpMl1pOBaHl1e BOBJIe'leHbI MHoro'lI1CJIeHHbIe reHeTI1'leCKI1e 
2-ro rnna), T.e. K COBOKYIIHOCTI1 <PYHKUI10HaJIbHO B3aI1MOCI1CTeMbI 11 cpenossre <paKTOPbI. IIOJII1MOP<PHbIe napnaarsr 
ileHCTBYlOllil1X xoperymrpyevsrx reHOB, BOBJIe'leHHbIX B nareHOB, JIOKaJII130BaHHbIX B perynaropmrx 11 KO,nI1PYlOIlll1X 
rorenea orrpeneneunux CO'leTaHYIM 60JIe3HeH (caarporurmysacrxax, MOryT npaaonars K 113MeHemno ypOBIDI sxcnpec
[5]. neJ1K11, xonapyevsie 3TI1MI1 reHaMI1, saneacrsoaaau BCI1I1 I1JII1 CTPYKTYPbI 6eJIKOBbIX nponyxroa. 3TIr 3<p<peKTbI 
peryJI5!UI1I1 pa3..1l1'lHbIX <p113110JIOrl1'leCKI1X npoueccos. IIpoMOryT 6bITb MO,nI1<pI1Ul1pOBaHbI crreUl1<pl1'leCKI1MI1 cpenossr

MI1 B03,lJ,eMCTBI15lMI1, 'ITO 11 <popMl1pyer KJlI1Hl1'leCK)'lO sapaa lI}'KT rena ADRB2 - ~railpeHOpeueIITop - rrprnrmraer Y'Ia
6eJIbHOCTb rraTOJIOrl1'leCKI1X COCT05lHI1M. BKJIlO'leHHbIe B Ha erne B KOHrpOJIe ile5lTeJIbHOCTI1 CI1MrraW'leCKOM HepBHOl1: 

CT05lIUee I1CCJIe,lJ,OBaHl1e rernr (ADRB2, NOS3, ACE, AGTRI CI1CTeMbI, KOTOPaH ocymecrnnaer perynstnno aprepnansno

11 GNB3) aa OCHOBaHl111 CrreUl1aJIbHO nposeneanoro HaMl1 ro ilaBJIeHI15!, ,nbIXaHI15!, <PYHKUI10Hl1pOBaHI15! rJIailKOM MyC

aHaJII13a 6a3bI ,naHHbIX HuGENet [http://www.hugenaviga- xynarypsr BHYTPeHHI1X opraaos 11 )[(eJIe3 11 np, [17]. 3H,aoTe

* Pa60TaBblIIOJIHeHa npu 'IaCTM'IHOM noanepxxe rpairra <I>l.IJI «Kanpsn no reve «lbyqeHMe nneaorponaux 3¢¢eKTOBrenoa npn pa3.1IPl
HbIX¢YHKI.\MOHaJIbHbIX COCTOJIHMJIX opranasaa 'IeJIOBeKa» NQ01200961129 OT 22.10.2009 r. 
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JUlaJIbHlliI CHHTa3a OKCl1,!I,a a3OTa, KO)J,HpyeMllii reHOM NOS3, 
OKa3bIBaeT npasroe 0TPHlJ,aTeJIbHOe unorporntoe )J,eil.cTBHe 
na coxpanoaocn, MHoKap)J,a, perynnpyer peaKlJ,J1J1 Kap)J,J10
MHOlJ,HTOB aa anpeirepnrsecxae H XOJIHHeprHqeCKHe CTHMy
JIbI [9], nOCKOJIbKY OHa nponyuapyer OKCl1,!I, asora, HBJIHIO
llUiMCH caMbIM MOmHbIM H3 J13BeCTHbIX 3H)J,OreHHbIX Ba30)J,H
JIHTaTOpOB [1, 27]. Aaraorensan-l-rrpeapaiuarouran rpep
MeHT(xonnpyercs reHOM ACE) nrpaer BIDKHyIO POJIb B pery
JIHlJ,HH aprepaansnoro )J,aBJIeHJ1H, MHHepaJIbHoro 6aJIaHCa H 
KOHBepralJ,HH aHfHOTeH3HHa I B aHfHOTeH3HH II [13]. Fen 
AGTRl KO)J,HpyeT peuerrrop l-ro rnna K aHfHOTeH3HHY II, 
KOTOpbIM onpenenaer ero cepnerao-cocynacrsre 3¢>¢>eKTbI 
[18]. TIpO)J,yKT rena GNB3 CBH3bIBaeT G-6eJIOK y-3 [21], 
OCHOBHlliI ¢>YHKlJ,HH KOTOpOro - nepenaxa HH¢>opMalJ,HH OT 
peuerrropa K BHYTPHKJIeTOqHbIM HCnOJIHHTeJIbHbIM CHCTe
MaM. 

H3,lJ,e)J(HocTb CBH3J1 ssnnenepe-racnennsrx reHOB C non
Bep)J(eHHOCTblO K CHHTPOnHbIM 60JIe3HHM cep)J,eqHO-COCY
)J,HCTOro KOHTHHYYMa nO)J,TBep)[()J,aeTCH MHOrOqHCJIeHHbIMH 
HCCJIe)J,OBaHHHMH reHeTHqeCKHX aCCOlJ,HalJ,HM, B TOM qHCJIe 
H npa MemaHaJIH3e [5, 31], n03TOMY npe)J,CTaBJIHeTCH B3)J(
HbIM npOBeCTH cpaaueane H3MeHqHBOCTH <PYHKlJ,HOHaJIbHO 
3HaqHMbIX nOJIHMoP<PHbIX BapHaHTOB )J,aHHbIX reHOB B pas
JIHqHbIX 3THHqeCKHX rpyrmax CH6HpCKOro pernona. 

Marepaam« H MeTO)J,b1 

Y npencrasnrenea rpex KopeHHbIX 3THHQeCKHX rpynn 

CH6HpJ1 (HKYTbI, 6ypHTbI, TYBHHlJ,bI) H npHllIJIOrO pyccxoro 

HaCeJleHHH r.TOMCKa H3yqeHhI 11 nOJIHMOP<PHbIX napnan
TOB TIHm reHOB: ADRB2(rs1042713 - A46G H rsI042714

C79G), NOS3 (rs2070744 - T-786C, rsI799983 - G894T H 

VNTR), ACE (rs4291 - A-240T H rs4343 - A2350G), 

AGTRl (rs5186 - A1166C H T-713G) H GNB3 (rs5442 

G814C H rs5443 - C825T) (Ta6JI. 1). B K3)J()lOM 3THHQeCKOM 

rpynne HCGleilOBaHO no 96 06pa3lJ,OB. Ll,HK 6bma BbmeJIeHa 

H3 ,1IfM¢>OUHTOB neparpepasecxott KpOBH C HCnOJIb30BaHH

eM CTaH:13prHOM <peHOJI-XJIOpO<pOpMHOM MeTOilHKH [4]. 
Crpyxrypa npaitnepos, yCJIOBHH aMnJIH<pHKalJ,HH, HCnOJIb

30BaHHhie ,J,.,lH reHOTHnIfpOBaHHH MeTOilbI If peCTpHKTa3bI 

npnseaerrsr B Ta6JI. 1. 

PeaKUHoHHaH CMeCh)J,JIH TIUP 06mHM 06beMOM 15 MKJI 
sxmo-rana B ce6H no 0,5-1,5 MKJI cneUH<pHqeCKHX npaMMe

pOB C KOHueHTPalJ,HeM 1 o.e.Aor; no 0,2 MM K3)J()lOro 

dNTP; 100 nr reHOMHOM Ll,HK; 1,2-2,0 MKJI lOx6y<pepa H 

0,5-1,0 en, Taq-Ll,HK-nOJIIfMepa3bI «<EHocaH», HOBOCIf

6IfpCK). PeaKlJ,HIO npOBO)J,J1JIH B aMTIJIH<pHKaTope «TeplJ,HK» 

(<<i!HK-TeXHOJIOfHH», Mocxsa), 

Ta6nMLja 1 
Orpyxrypa npalllMepoB, napaeserpsr m..\p 11 peCTpl1K'-'1111
 

AIlS! onpeneneuas reHOTl1nOB no I1ccneAOBaHHblM reHHblM MapKepaM
 

reH nomlMopct>1II3M Jloxanaaa- TejaneparynOcneAoBaTenbHOCTb npaCiMepoB (5'-3') nlllTe-MeToA npOAYKTbl 
LJ,1II51 pa orxara AeTeKLJ,1II111 rlllAPonlll3a, paTYP-

B rene npaiilMepoB, HblCi IIICn.H. 
DC TO'lHIIIK 

rs1042713 nLJ,p-n,ll,pCI:>F: 5' -CCTICTIGCTGGCACCCCAT-3' A: 174;
Ex1 60Arg16Gly A46G R: 5' -CCGTCTGCAGACGCTCGAAC-3' Bsp19 I G: 157+17 

ADRB2 
[10]C: 75+66;5q31-q32 rs1042714 F: 5'-CGGACCACGACGTCACCCAG-3' nl..lp-n,ll,pCI:>

Ex1 60 G:66+Gln27Glu C79G R: 5'-CCGTCTGCAGACGCTCGAAC-3' Bst2U I 
+55+20 

T:373+284
rs2070744 nl..lp-n,ll,pCI:>,F:GAGTCTGGCCAACACAAATCC

npOMOTOP 60 C:327+ [8]T-786C R:GACCTCTAGGGTCATGCAGGT Hpall 
+284+46 

F: AGGCCCTATGGTAGTGCCTIG A: 393NOS3 VNTR* V1HTpOH 4 nl..lp60 [20]
R:TCTCTIAGTGCTGTGGTCAC B:420 

rs1799983 
nl..lp-n,ll,pCI:>,F:CACTCCCCACAGCTCTGCATICAGCAC G:92+62

G894T 3K30H 7 58 [20]
R:ACGTGGGGTGCTCCAGGGGCACCTCAAG Frio I T: 154Asp298Glu 

F: TCGGGCTGGGAAGATCGAGC nl..lp-n,ll,pCI:>, A: 137rs 4291 A-240T npOMOTOp 55 [15]
R:GAGAAAGGGCCTCCTCTCTCT Xbal T: 114+23 

ACE 
rs4343 A2350G nl..lp-n,ll,pCI:>,F:CTGACGAATGTGATGGCCGC A: 122

3K30H 17 58 [29]Thr776Thr R:TGATGAGTICCACGTATTICG BstFN I G: 103+19 

F:ATAATGTAAGCTCATCCACC nl..lp-n,ll,pCI:>, A: 350rs5186 A1166C 3'-UTA 53 [12]
R:GAGATIGCATTICTGTCAGT BstDE I C: 211+139 

AGTRl 
F:AAACTACAGTCACCCTACTCACCT nl..lp-n,ll,pCI:>, T: 170+122T-713G* 5'-UTA 55 [14]

R:TICTICACAAACTCTICCAA Hinf I G: 292 

rs5442 G814A nLJ,p-n,ll,pCI:>,F:TGACCCACTIGCCACCCGTGC G:267
3K30H 10 62Gly272Ser R:GCAGCAGCCAGGGCTGGC Pst I A: 141+126 

GNB3 [21 ]
rs5443 C825T nl..lp-n,ll,pCI:>,F:TGACCCACTIGCCACCCGTGC T: 267

3K30H 10 62Ser275Ser R:GCAGCAGCCAGGGCTGGC BSAJI C: 152+115 

npIIIMe'laHllle. * - rs He nplllCBoeH 
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OPillrMHAllbHblE MCCJ1EAOBAHL4s:1 

-:-i£=:-,'.2 2 
Ha6J1IOAaeMble ...aCTOTbl reHOTwnOB no w3y...eHHblM nOJ1Ii1Mop<flHbIM Bapli1aHTaM 

reHoB-KaHAwAaToB 3a6oJ1eBaHIi1.:1 CepAe'iHO-coCYAIi1CTOW CWCTeMbl B 06cneAOBaHHblx 3THM'ieCK.,x rpynnax 

reH SNP 3THIiI'ieCKaSl rpynna* 4acToTbi reHOTlilnOB, 9Ia x2 (d.f.=l), G (d.f.) P 

ADRB2 GG AG AA 
1---- -~---

PyccKlile 40,63 47,92 11,46 0,22 n.s. 
A46G 

5lKYTbi 46,88 43,75 9,38 0,30 n.s.rs1042713 -
TYBIiIHllbl 47,92 41,67 10,42 0,90 n.s. 

I 6YPSlTbi 27,08 52,08 20,84 0,20 n.s. 

GH(4)-TecT (d.f.) 13,91 (6), p<O,05 

__~(3)-TecT (d.f.) 13,60 (4), p<O,Ol 
I CC CG GG 

PyccKlile 38,54 45,83 15,63 0,10 --1 n.s. 
C79G 

5lKYTbi 40,63 52,08 7,29 2,83 
n.s.rsl042714 

TYBII1H4bl 43,75 36,46 19,79 4,92 <0,05-

6YPSlTbi 54,17 39,58 6,25 0,07 n.s, 

GH(4)-TecT (d.f.) 
I 

16,45 (6), p<0,05 

GH(31-TecT (d.f.) 14,18 (4), p<O,Ol 

NOS3 TT TC CC I 
PycCKlI1e 48,96 32,29 18,75 8,04 <0,01 

T-786C 
5lKYTbi 89,47 10,53 0 G=O,15 (d.f.=0,51) 

rs2070744 n.s. -----1 

TYBII1Hllbl 77,08 21,88 1,04 G=O,11 (d.f.=O,86) n.s. 

5YPSlTbi 81,25 17,71 1,04 G=O,OO (d.f.=O,80) n.s. 
GH(4)-TecT (d.f.) 44,76 (3), p<O,OOl 

GH(3)-TecT (d.t.) 5,54 (2), n.s. 
- -

66 SA AA 

PycCKlI1e 67,71 30,21 2,08 G=1,87 (d.f.=0,94) n.s. 

VNTR 5lKYTbi 93,68 6,32 0,00 G=O,03 (d.f.=0,28) n.s. --f---- - -
TYBIiIHl.\bl 85,42 14,58 0,00 G=0,40 (d.f.=0,68) n.s. 

6YPSlTbI 88,54 10,42 1,04 G=0,67 (d.f.=0,61) n.s. 
-

GHI41-TecT (d.f.) 25,52 (3), p<O,OOl 

GH(31-TecT (d.f.) 3,64 (2), n.s, 

GG GT TT 
PycCKlI1e 62,50 30,21 7,29 1,65 n.s. 

G894T --

rs1799983 5lKYTbi 88,54 9,38 2,08 G=4,08 (d.f.=O,64) <0,05---1=TYBIiIHl\b1 73,96 22,92 3,13 G=O,56 (d.f.=0,91) n.s. 

6YPSlTbi 71,88 26,04 2,08 G=O,02 (d.f.=0,91) n.s. -
GH(4)-TecT (d.f.) 20,97 (6), p<O,Ol 

GH(3j-TeCT (d.f.) 10,97 (4), p<0,05
--'-'-"'---

ACE AA AT TT 
Pyccxne 53,68 35,79 10,53 1,78 n.s. 

A-240T -

rs4291 5lKYThI 33,33 61,46 5,21 10,76 <0,001 

TYBIiIHllbl 41,05 51,58 7,37 2,54 n.s. 
I 

6YPSlTbl 41,67 44,79 13,54 0,07 n.s, 
--

GH(4)-TecT (d.f.) 15,93 (6), p<0,05 

GH(3)-TecT (d.f.) 7,63 (4), n.s, 

AA AG GG 

I PyccKlile 31,25 50,00 18,75 0,02 n.s. 
A2350G 

SlKYTbl 27,08 64,58 8,33 11,01 <0,001rs4343 
TYSIiIHllbl 40,63 48,96 10,42 0,58 n.s. 

6YPSlTbi 30,21 51,04 18,75 0,11 n.s. -
GH(4)-TecT (d.f.) 12,04 (6), n.s. 

GH(3)-TecT (d.f.) 9,08 (4), n.s. 

j' 
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T86f1MLj8 2 (OKOH'I8HMe) 

reH 
I 

SNP 3THw-leCKas:l rpynna* YacToTbl reHOT~nOB, gfo X2 (d.f.=1), G (d.f.) p JIAGTR1 I AA AC CC 

PyccK~e 55,21 38,54 6,25 0,02 

"' ::A1166C rs5186 SlKYTbl 88,54 11,46 0 G=0,20 (d.f.=0,56) n.s. 

TYB~Hl..\bl 87,50 12,50 0 G=0,26 (d.f.=0,60) n.s. 

6YPs:lTbl 87,50 12,50 0 G=0,26 (d.f.=0,60) 

~~~-
GH(4)-TecT (d.f.) 42,54 (3), p<0,001 

GH(3j-TeCT (d.f.) 0,07 (2), n.s. 
--r-

IT TG I GG 

n.s. -l,PyccK~e 65,63 30,21 : 4,17 G=0,08 (d.f.=0,95) 

T-713G SlKYTbl 79,17 19,79 1,04 G=0,02 (d.f.=0,83) n'~1I 
TYB~Hl..\bl 85,42 13,54 1,04 G=0,24 (d.f.=0,71) n.s. , 

6YPs:lTbl 77,08 22,92 0 G=1 ,36 (d.f.=0,84) n.s. 

I 

GH(4)-TecT (d.f.) 10,89 (3), p<0,05 

GH(3)-TecT (d,t.) 

~GG 
2,38 (2), n.s. 

GNB3 GA AA 
PyccK~e 93,75 6,25 0 - -

-
G814C rs5442 SlKYTbl 100,00 0 0 - -

TYB~Hl..\bl 96,88 2,08 0 - - , 

6YPs:lTbl 100 0 0 - -
CC CT IT 

PyccK~e 57,29 37,50 5,21 0,08 n.s, 

C825T rs5443 SlKYTbl 42,71 44,79 12,50 0,02 n.s. 

TYB~HI..\bI 54,17 39,58 6,25 0,07 n.s. 

6YPs:lTbl 55,21 39,58 5,21 0,30 n.s. 

GH(4)-TecT (d.f.) 7,50 (6), n.s. , 
GH(3)-TeCT (d.f.) 5,83 (4), n.s. I 

np~Me'laH~e. * Y~cno oocnenosaaasrx ~HA~B~AOB  96 -ren., sa ~CKnIO'leH~eM BbI6oPK~ s:lKYTOB npn ~3Y'leH~lil nonlilMoP<Plil3
Ma no rs2070744 lil VNTR reaa NOS3, xcropaa npencraeneua 95 lilHA~B~AaMlil. ,Ll,Jls:l Ol..\eHKlil COOTBeTCTB~s:l Ha6nlOAaeMoro 
pacnpenenenns reaoranos O)l(lilAaeMoMY npu paaaoeecaa XapA~-BaiiiH6epraAns:l aucoxononaeaopdiusrx ClilCTeM lilcnonb30BaH 
TeCT X2 (d.f.=1); Ans:l Hlil3KononlilMop<pHblX cucrera - G-TecT; d.t. - 'llilCnO creneaea csofionsr; n.s. - pa3nlil'llils:l craracrwrecxa 
He3Ha'llilMbl; GH(4) lil GH(3) - noxaaarenn rereporeuuocra no 'laCTOTaM reHOT~nOB npa cpaaueuan acex -ierupex lil3Y'leHHbIX3T
H~'leCKlilX rpynn lil 3TH~'leCKlilX rpynn, oraocsutaxca K MOHronolilAHoiii pace, COOTBeTCTBeHHO I 

Ilporpasoaa aMIIJUlcPl1KaUHH BKJIIO'laJIa B ce65I npensa
pHTeJIbHYIO .QeHaTYpaUHIO npa 94°C B resenae 5 MMH, C no

CJIe.QYIOllJ,MMH 35 UI1KJIaMM, BKJIIO'laIOllJ,HMH B ce65I .QeHaTY

paUMIO (30 C npn 94°C), OTIKlir (30 C npa cneUMcPH'leCKOH: 

resmeparype M5I Ka)[()lOH: napsr npaH:MepoB) H 3JIOHraUHIO 

(30 C npa 7TC). Ilporpasoay 3aBepIIIaJIa cPMHaJIbHa5I 3JIOH

raUl151 B re-rexae 3-5 MMH rrpa n°c. 
Ilponyxrsr nup nO.QBepraJIM fH.QPOJIM3Y cOOTBeTCTBY

ioiuea 3H.QoHYKJIea30H: peCTpMKUMM cornacno npOTOKOJIy 

cPl1PMhI- npOH3BO.QI1TeJl5I (<<CI163H3HM», HOBOCH6HpcK; 

«Fermentas», JII1TBa). 

Ilponyxru rH.QpOJIl13a cPpaKUHOHHpOBaJIH B 3%-HOM 

arap03HOM rene, OKpaIIIeHHOM 6POMI1CTbiM 3TH.Ql1eM, MJII1B 

10%-HOM nOJIHaKpMJIaMH.QHOM rene (19:1). IloJIl1aKpMJIa

MH.QHblH: rem, OKpaIIII1BaJIl1 6pOMHCTblM 3Tl1.Ql1eM nOCJIe 

3JIeKTp0cPope3a. Pe3YJIbTaTbl BM3YaJII1311POBaJII1 B Y<I>-cBeTe 

C npl1MeHeHHeM KOMnbIOTepHoH Bl1.QeOC'beMKM na rrpntiope 

GelDoc 2000 (BioRad, ClIlA). 

):(JI5I BblCOKOnOJII1MoPcPHbIX JIOKYCOB onenxy COOTBeTCT

BlUI Ha6JIIO.QaeMoro pacrrpeneneaas reHOTl1nOB mKlI.QaeMO

MYnpn paBHOBeCl1lI Xap.Q1I-BaHH6epra npOBO.QHJIlI C npn
MeHeHl1eM TeCTa x2, .QJI5I H1I3KOnOJIHMOPcPHbIX JIOKYCOB 

Gvrecra [2]. 
I'ereporennocn, no qaCTOTaM aJIJIeJIeH: OueHlIBaJIl1 no 

MeTO.Qy X2, no 'IaCTOTaM reHOTlInOB - C MCnOJIb30BaHlIeM 

GwTecTa [22], rexenrsecxae paCCTOHHMH - no MeTO.QY 

HeH [19]; K03cPcPHuMeHT reHHOH: .QlIcPcPepeHUMaUIiIi (Gst) 

- no [7]. 
Pacxer lIH.QeKCa cPlIKcaUlIlf FST 1I reHeTII'leCKlIX pac

CT05IHMH: Me)[()lY M3yqeHHblMH 3THlI'leCKlIMH rpynnavu na 

OCHOBaHMM nonapmrx cpaBHeHHH: 3Ha'leHlIH nonYJI5IUlI

oaao-cnenarpmasrx FST npoBo.QIIJIM C lICnOJIb30BaHlIeM 

CTaTlICTlIKM AMOVA (naxer nporpaMM 

ARLEQUIN 3.1.1.1.) [30]. 
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OPIi1n1HAJlbHbiE Ii1CCJlE,QOBAHIi151 

Ta6nm.ja 3 
reHen1'leCKOe pa3HOo6pa311e 113Y'leHHbIX 110KyCOB B 06ClleAOBaHHblx 3THI1'-1eCKI1X rpynnax 

Ferepoaaroraocn, ± s.e. SNP 3THIi14eCKa51 rpynna D ± s.e. 

Ha6JlIOAaeMa51 

reH 

O)KIi1AaeMa51 

ADRB2 PyccKli1e 0,4575±0,0203 +0,0474±0,0981 

5lKYTbi 

0,4792±0,051° 

0,4297±0,0252 +0,0182±0,1008° ,4375±0,0506 
A46G rs1042713 

0,4167±0,0503 0,4297±0,0252 -0,0303±0,1000 

6YP51Tbl 

TYBIi1Hl..\bl 

+0,0458±0,0974 

PyccKli1e 

0,5208±0,0510 0,4980±0,0058 

-0,0325±0,0991 

5lKYTbi 

0,4737±0,0164° ,4583±0,0509 

0,4444±0,0228 +0,1719±0,08840,5208±0,0510
C79G rs1042714 

0,3646±0,0491 0,4713±0,0171 * -0,2264±0,0814 

6YP51Tbl 

TYBIi1Hl..\bl 

0,3852±0,0303 +0,0276±0,10090,3958±0,0499 

PyccKli1e 0,3229±0,0477 0,4544±0,0209* -0,2893±0,0774 

5lKYTbl 

NOS3 

0,1053±0,0315 0,0997±0,0288 +0,0556±0,1342
T-786C rs2070744 

0,2188±0,0422 0,2109±0,0355 +0,0373±0,1080 

6YP51Tbl 

TYBIi1Hl..\bl 

-0,0070±0, 1039 

PyccKli1e 

0,1771±0,0390 0,1783±0,0344 

0,3021 ±0,0469 0,2847±0,0356 +0,0612±0, 1046 

5lKYTbi 0,0632±0,0250 0,0612±0,0237 +0,0326±0,1387
VNTR 

0, 1458±0,0360 +0,0787±0,1291 

6YP51Tbl 

0,1352±0,0319TYBIi1Hl..\bl 

0,1042±0,0312 0,1172±0,0304 -0, 1111±0,1447 

PyccKli1e 0,3476±0,0331 -0,1310±0,0990 

5lKYTbi 

0,3021 ±0,0469 

-0,2574±0,16210,0938±0,0297 0,1262±0,0312
G894T rs1799983 

0,2292±0,0429 0,2491 ±0,0359 -0,080hO,1448 

6YP51Tbl 

TYBIi1Hl..\bl 

0,2604±0,0448 0,2565±0,0359 +0,0154±0, 1034 

0,3579±0,0492 -0,1204±0,0954 

5lKYTbi 

ACE PyccKli1e ° ,4069±0,0283 

0,6146±0,0497 0,4604±0,0197** +0,3347±0,0726
A-240T rs4291 

0,5158±0,0513 0,4433±0,0231 +0,1636±0,0897 

6YP51Tbl 

TYBIi1HI..\b1 

0,4479±0,0508 0,4604±0,0197 -0, 0272±0,0998 

PyccKli1e 0,5000±0,0510 +0,0159±0, 1005 

5lKYTbi 

° ,4922±0,0096 

+0,3387±0,06960,6458±0,0488 0,4824±0,0137**
A2350G rs4343 

+0,0775±0,0957 

6YP51Tbl 

TYBIi1Hl..\bl 0,4896±0,051° ° ,4544±0,0209 

0,4934±0,0089 +0,0344±0,09860,5104±0,0510 

AGTR1 0,3802±0,0308 +0,0138±0,1015 

5lKYTbi 

PyccKli1e 0,3854±0,0497 

0,1080±0,0296 i +0,0608±0,13250,1146±0,0325
A1166C rs5186 

0,1172±0,0304 I +0,0667±0,1314 

6YP51Tbl 

0,1250±0,0338TYBIi1Hl..\bl 

0,1172±0,0304 +0,0667±0,13140, 1250±0,0338 I 
PyccKli1e 0,3021±0,0469 0,3111±0,0349 -0,0291 ±O,1026 

I 
0,1979±0,0407 0,1948±0,0350 +0,0159±0, 1054 5lKYTbi IT-713G 

TYBIi1Hl..\bl 0,1354±0,0349 0,1440±0,0325 
r 

-0,0599±0,1218 

6YP51Tbl ! 0,2292±O,0429 0,2029±0,0354 +0, 1294±0,1194 

PycCKli1e 0,0625±0,0247 0,O605±0,0234 +0,0323±0,1380GNB3 
I 

-5lKYTbi - 
G814C rs5442 

TYBIi1HI..\b1 0,0208±0,0146 0,0206±0,0143 +0,0105±0,1422 

6YP51Tbl -  -
PycCKli1e 0,3750±0,0494 ,i 0,3644±0,0320 +0,0292±0, 1012 

5lKYTbi 0,4479±0,0508 0,4544±0,0209 -0,0142±0, 1009 
C825T rs5443 

0,3958±0,0499 0,3852±0,0303 +0,0276±0,1009TYBIi1Hl..\bl 

~ 6yp,," 0,3958.0,0499 0,3750±<>,0312 +0,0556.0,1000 
npli1Me4aHli1e. s.e. - crasnapraoe OTKJlOHeHli1e; D - OTHOCIi1TeJlbHOe OTKJlOHeHli1e Ha6JlIOAaeMO~ reTep031i1roTHOCTIi1 OT O)KIi1AaeMO~; 

CTaTIi1CTIi14eCKIi1 3Ha41i1Mbie pa3Jl1i141i151 no ypOBHIO Ha6JlIOAaeMo~.1i1 O)KIi1AaeMO~ reTep03Ii1roTHOCTIi1: * - npa p<0,05; ** - npu p<0,01 
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C 

MEAIr1L.J,Ir1HCKASl rEHETIr1KA. 2010. N~5 

Pesynsrarsr U 06CyJK,lJ.eHUe 

D,JBI 60JIbllII1HCTBa 113ytleHHbIX JIOJII1MOP<PHbIX sapuau
TOB B o6CJIeJJ:oBaHHbIx 3THI1'leCKI1X rpynnax Ha6JIlOJJ:aJIOCb 

COOTBeTCTBl1e Ha6JIlOJJ:aeMoro paCJIpeJJ:eJIeHI1H reHOTI1JIOB 

O)l(l1JJ:aeMOMY JIpl1 paBHOBeCl111 XapJJ:l1-Bannfiepra. OT

KJIOHeHI1H OT paBHOBeCI1H XapJJ:I1-BaMH6epra 6bIJII1 sape

fI1CTpl1pOBaHbI JIO OJJ:HOMy SNP Y PYCCKI1X (MH rs2070744 

reHa NOS] 113-3a HeJJ:OCTaTKa reTepo3l1roT) 11 TyBI1HueB 

(JJ:JIH rs1042714 rena ADRB2 113-3a HeJJ:OCTaTKa reTep0311

rOT); y HKyTOB OTKJIOHeHl1e OT paBHOBeCI1H ITOKa3aHO MH 

rpex 113ytleHHbIX JIOJII1MOP<PHbIX Bapl1aHTOB, JJ:Ba 113 KOTO

pstx JIOKaJII130BaHbI B OJJ:HOM rexe: ITO rs1799983 rena 

NOS] (113-3a HeJJ:OCTaTKa rereposaror), ITO rs4291 11 rs4343 

rena ACE (B ooonx CJIytlaHX 113-3a 1136bITKa rereposnror) 

(Ta6JI. 2, 3). 

ADRB2. D,Ba 113ytleHHbIX ITOJII1MOp<pHbIX sapaanra 

(rs1042713 11 rs 1042714) B reae ADRB2 xapaxrepaayiorca 

BbICOKI1M yposnex reTepo311roTHOCTI1 (Ta6JI. 3), npn 3TOM 

perl1CTPl1pYlOTCH CTaTI1CTI1'IeCKI1 3Haql1Mble pa3JII1ql1H ITO 

pacnpenenenmo reHOTl1nOB KaK Me)l(Jl:y BCeMI1 113ytleHHbIMI1 

3THI1qeCKI1MI1 rpynnaxnr, TaK 11 Me)l(Jl:y npeJJ:CTaBI1TeJIHMI1 

MOHroJIOI1JJ:HOM pacst (Ta6JI. 2). Haaoonsmee csoeofipasae 

no qaCTOTaM reHOTl1nOB 11 aJIJIeJIeM ITO rs1042413 nOKa3aHO 

MH 6ypsIT, y KOTOPbIX, ITO cpamrenaro C JJ:pyrl1MI1 3THl1qe

CKI1MI1 rpynrrana, 3aperl1cTPI1pOBaHO MI1HI1MaJIbHOe ql1CJIO 

11HJJ:I1BI1JJ:OB C reHOTI1JIOM GG, 60JIee BbICOKl1M npouerrr 

JII1U C reHOTl1nOM AA (Ta6JI. 2) 11cauas HI13KaH qaCTOTa an
JIeJIH G (Ta6JI. 4), 'ITO onpeJJ:eJII1JlO 11 3Haql1MbIe OTJII1'II1H B 

pacnpeJJ:eJIeHI1I1 qaCTOT aJIJIeJIeM Me)l(Jl:y JJ:aHHOM 3THl1'Ie-

CKOM rpyrmoii 11JJ:pyr11M11113ytleHHbIMI1 3THOCaMI1 (Ta6JI. 5). 

3Ha'II1TeJIbHO YJJ:aJIeHbI OT .n:PYfl1X 3THI1qeCKI1X rpynn JIO -ra

CTOTaM aJIJIeJIeM 11 reHOHmOB 6YPHTbI OKa3aJII1Cb 11 no BTO

povy 113113ytleHHbIX B rene ADRB2Bapl1aHTY: MH rsl042714 

3aperl1CTPI1pOBaHa MaKCI1MaJIbHaH qaCTOTa aJIJIeJIJI 

(Ta6Jl. 4) 11 Hal16o]IbllIl1M npouenr 06JIMaTeJIeM reHOTI1JIa 

CC (Ta6,1. 2). TIo JJ:aHHoMy JIOJII1MOP<PHOMY Bapl1aHTY BbI

JlBJIeHbI nexoropue paanaxaa JIO pacnpenenemno qaCTOT 

reHOTI1JIOB 11 Me)l(Jl:y JJ:PYfl1MI1 113yqeHHbIMI1 3THI1qeCKI1MI1 

rpyrmaxa: cpezm HKYTOB 6bma aaperacrpapoaana 60JIee 

BbICOKaH JIO cpaBHeHl110 C ,1J.pyrl1MI1 o6CJIe,1J.OBaHHbIMI1 3T

HOCaMI1 IlOJIH JII1U C reHOTI1JIOM CO, cpe,1J.11 pyccxnx 11 TY

BI1HueB - C reHOTI1JIOM GG (Ta6JI. 2). TIo qaCTOTaM aJIJIe

JIew namroro SNP pyccxne 11 TYBI1HUbI (MI1HI1MaJIbHble 3Ha

qeHI1JI qaCTOTbI aJIJIeJIH G) OTJII1QaJIl1Cb OT 6ypHT (MaKCI1

M<L1bHOe 3HaQeHI1e qaCTOTbI aJIJIeJIH G) (Ta6JI. 5). TIo 060l1M 

113ytleHHbIM SNP B rene ADRB2 Me)l(3THI1qeCKI1e pa3JIl1ql1J1 

no pacnpeneneaaro QaCTOT aJIJIeJIeM 11 reHOTI1JIOB JIPOJlBJIJI

lOTCH CXO,1J.HbIM o6pa30M. 3To MO)l(eT 6bITb CJIeJJ:CTBl1eM 

cnenneaas JJ:aHHbIX JIOJII1MOP<PHbIX Bapl1aHTOB, 'ITO panee 

6bL1.0 JIOKa3aHO MH pana nonYJIJlUI1M [11]. OueHKI1 QaCTOT 

a1...le,1.eM no rs1042713 11rs1042714 rena ADRB2MJlI13ytleH

HbIX CI1611PCKI1X BbI6opOK HaXOJJ:HTCH B rpanauax 06meMI1

POBbIX 3HaqeHI1M, HO HeCKOJIbKO OTJII1QalOTCH OT JJ:aHHbIX, 

JIpI1BeJJ:eHHbIX MJI eBpOneOI1JJ:OB 11 MOHrOJIOI1.D.OB (Ta6JI. 4). 

NOS]. B JJ:aHHOM rene 113ytleHa 113MeHql1BOCTb rpex 

JIO:II1MOP<PHbIX Bapl1aHTOB - T -786C (rs2070744), JIOKa

:I1130BaHHoro B 5'UTR; VNTR, JIOKaJII130BaHHoro B 4-M 

I1HTPOHe, 11 G894T (rsI799983), JIOKaJII130BaHHoro B 7-M 

Ta6J1Ml4a 4 
Pacnpeneneaue ... aCTOT aJ1J1eJ1e&:1 113y ...eHHblx nOJ1I1Mop<!>HbIX Bapl1aHTOB (%) B pa3J1I1 ...HbIX nonvnsuasx 

AJl-

JleJlb
 

reH SNP 

ADRB2 r51042713 
A46G G 

r51042714 
C79G C 

NOS3 r52070744 
T-786C T 

VNTR B 

r51799983 
G894T G 

ACE r54291 
A-240T A 

r54343 
A2350G A 

AGTR1 r55186 
A1166C A 

T-713G T 

IGNB3 r55442 
G814C G 

r55443 
C825T C 

Coficreeansre AaHHbie 

3THw-lecKIi1e rpvnnu 

PyccKllle ~KYThI TYSIIIHI..l,bI 6ypmbl 

64,58 68,75 68,75 53,13 

61,46 66,67 61,98 73,96 

65,10 94,74 88,02 90,10 

93,7582,81 ·96,84 92,71 
, 

77,60 93,23 I 85,42 84,90 
I 

64,0671,58 i 64,061 66,84 

65,10 55,7356,25 159,38 

74,48 '94,27 93,7593,75 

89,06 92,19 88,5480,73 

98,96 100,0096,88 100,00 

76,04 73,9665,10 

nplIIMe4aHllle. N - 4111CJlO 1113Y4eHHbix rpynn HaCeJleHIIISl 

ISSN 2073-7998 

75,00 

: Bce Sbl60PKIII 

min-maxN 

35,0-83,461 

33,0-95,560 

16 41,3-100,0 

18 73,3-99,0 

40,0-93,325 
41,4-93,918 

62,0-66,25 

17 34,8-83,1 

14 50,0-97,0 

89,81 

61,0-100,015 

28 0,05-75,0 
6 66,1-82,1 

AaHHbie mnepaTypbl 

Eaponeowisi MOHroJlOlllAb1 VlCT04

N min-max N min-max HIIIK 

4 67,4-69,4 3 41,7-61,4 [32] 

4 50,0-95,1 3 87,8-92,0 [32] 

5 41,3-100,0 2 100,0 [32] 

6 

5 
6 

73,3-89,0 

50,0-82,6 
41,4-68,0 

12 

4 
12 

82,0-99,0 

88,9-93,2 
57,0-93,9 

[6]

[32]11 
[6] 

1 62,6 2 63,3-64,6 [32] 

3 38,4-52,5 6 56,7-77,8 [32] 

3 65,2-75,0 5 90,4-97,0 [32] 

- - 1 89,8 [14] 

2 90,0 4 100,0 [32] 

5 48,3-75,0 7 42,2-65,6 [32] 
4 66,1-73,5 2 75,7-82,1 [6] 
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Oplt1n'1HAJlbHbIE lt1CCJlEAOBAHlt1s:1 

3K30He, 3<p<peKT KOTOpbIX, KaK IIpe,D;1I0JIaraIOT, IIpOHBJIHeT

CH B rallJIOTHIIClleUH<pH'IeCKOM MaHepe [26]. )],JIH asysen

HbIX MOHrOJIOH,D;HbIX 1I0llYJIHUHM 110 3THM rpeu SNP 1I0Ka

3aH OTHOCHTeJIbHO HeBbICOKHH ypoaens 1I0JIHMoP<PH3Ma 

,D;OJIH reTep03HrOTHbIX HOCHTeJIeH H O)l(H,D;aeMaH rerepoan

rOTHOCTb He npensnuaror 0,15, TOr,D;a KaK y pyCCKHX 3TH 

1I0Ka3aTeJIH COCTaBJIHIOT 60JIee 0,28 (Ta6JI. 3). Hecuorpa 
na TO, 'ITO )])lH scex H3yqeHHblx 3THH'IeCKHX rpYIIII no 

BceM BapHaHTaM rena NOS] BbIHBJIeH O,D;HOTHnHbIH xapax

rep 'IaCTOTHoro pacnpeneneans reHOTHllOB (nns r52070744 

- TT > TC > CC; )])lH VNTR - BB > BA > AA; ans 

r51799983 - GG > GT >TT), no reHOTHIIH'IeCKOM CTpyK

TYpe OTMe'IeHbI CTaTHCTHqeCKH 3HaqHMble pa3JIH'IHH Me)l(

ny HHMH, a )])lH r51799983 - H Me)l(,l(y MOHroJIOMHbIMH 

1I0nyJIHUHHMH (Ta6JI. 2). TaK, )])lH pyCCKHX, B OTJIHqHe OT 

KopeHHbIX HapO,D;OB CH6HPH, IIOKa3aHbI 60JIee HH3KaH qa

CTOTa reHOTHIIOB TT (rs2070744), BB (VNTR), GC 

(r51799983) H 60JIee BblCOKaH qaCTOTa reHOTHllOB TC, AB 
H GT 110 YKa3aHHbIM BapHaHTaM COOTBeTCTBeHHO 

(Ta6JI. 2). Cpe,D;H H3yqeHHblx 1I0JIHMOP<PHbIX BapHaHTOB 

rena NOS] TOJIbKO MH r51799983 YCTaHOBJIeHbI CTaTHCTH

qeCKH 3HaqHMble pa3JIH'IHH Me)l(,l(y H3Y'IeHHbIMH MOHrOJIO

H,D;HbIMH 3THocaMH 110 qaCTOTaM reHOTHnOB - clleUHQ:>H'I

HOH reHOTHIIH'IeCKOH CTpyKTYPOH xapaKTepH30BaJIHCb 

HKYTbI (Ta6JI. 2). Oc06eHHocTH B pacnpeneneatur reHOTH

nOB 110 H3yqeHHbIM 1I0JIHMOP<PHbIM BapHaHTaM rena NOS] 
Ollpe,D;eJIHJIH pa3JIHqHH H 110 qaCTOTaM - aJIJIeJIbHbIX napa

aHTOB (Ta6JI. 4, 5): TOJIbKO Me)l(,l(y TyBHHuaMH H 6YP5ITaMH 

He 3aperHCTpHpOBaHO pa3JIHqHH 110 qaCTOTaM aJIJIeJIeM 

rpex SNP; HaH60JIee y,D;aJIeHHbIMH OT npyrux H3yqeHHhlx 

3THOCOB OKa3aJJHCb pyccxne. 

TIOJIyqeHHble oueaxn qaCTOT aJIJIeJIeH 1I0JIHMOP<PHbIX 

BapHaHTOB rena NOS] )])l5I HCCJIe,D;OBaHHhIX 3THH'IeCKHX 

rpynn HaXOMTC5I B rpamniax 06meMHpoBbIX ,D;aHHbIX 

(Ta6JI. 4). O,D;HaKO CJIe,D;yeT OTMeTHTb, 'ITO ,D;JI5I CH6HPCKHX 

1I0llYJIHUHH (KaK MOHroJIOMHbIX, TaK H esponeonaasrx) 110 

VNTR-II0JIHMOP<PH3MY H rs1799983 xapaxrepen IIIHPOKHH 

pastipoc qaCTOT aJIJIeJIbHbIX BapHaHTOB, 'ITO eme pas non

'raepxnaer Ba)l(HOCTb ysera 1I0llYJI5IUHOHHOH npnnannex

Ta6nl1~a 5 
reTeporeHHOCTb (X2

) 1<13Y"leHHbIX 3THI<1"leCKI1X rpynn
 
no "laCTOTaM annensasrx Bapl<1aHTOB reHOB-KaHAI<1AaTOB 3a601leBaHI<1~ CepAe"lHO-COCYAI<1CTO~CI<1CTeMbl
 

CpaBHIi1BaeMbie 3THW·leCKli1e rpynnblnOKYC 

PyccKli1e/6yp51Tbl/ PycCKli1e/ PycCKli1e/ PycCKli1e/ 6yp51Tbl/ 6ypHTbJ/ TYBIi1HI..\bI/ 
TYBIi1HLl,bl/51KYTbl 6yp51TbI TYBIi1HLl,bl 5lKYTbi TYBIi1HLl,bl 5lKYTbi 5lKYTbi 

x2 P x2 P l p l P x2 P l p l P 
(d.f.=3) (d.f.=1 ) (d.f.=1 ) (d.f.=1 ) (d.f.=1 ) (d.f.=1 ) (d.f.=1 ) 

ADRB2, 
rs1042713 13,19 0,01 5,18 0,01 0,74 n.s. 0,75 n.s. 9,86 0,01 9,86 0,01 0,00 n.s. 

ADRB2, 
rs1042714 8,83 0,05 6,86 0,01 0,01 n.s. 1,12 n.s. 6,32 0,02 2,43 n.s. 0,91 n.s. 

NOS3, 
rs2070744 67,75 0,001 36,89 0,001 29,45 0,001 60,30 0,001 0,42 n.s. 2,92 n.s, 5,54 0,02 

NOS3, 
VNTR 24,42 0,001 11,50 0,001 8,95 0,01 22,98 0,001 0,16 n.s. 2,00 n.s. 3,28 n.s. 

NOS3, 
rs1799983 20,16 0,001 3,34 n.s. 3,88 0,05 19,92 0,001 0,02 n.s. 6,94 0,01 6,21 0,02 

ACE, 
rs4291 3,28 n.s. 2,46 n.s. 0,99 n.s. 2,46 n.s. 0,32 n.s. 0,00 n.s. 0,32 n.s. 

ACE, 
rs4343 4,44 n.s. 0,01 n.s. 3,14 n.s. 0,38 n.s. 3,51 n.s. 0,52 n.s. 1,33 n.s. 

AGTR, 
rs5186 44,61 0,001 28,93 0,001 28,93 0,001 31,25 0,001 0,00 n.s. 0,05 n.s. 0,05 n.s. 

AGTR, 
T-713G 11,67 0,01 4,50 0,05 11,06 0,001 5,21 0,05 1,45 n.s. 0,03 n.s. 1,09 n.s. 

GNB3, 
rs5442 10,09 0,02 7,38 0,01 

I 

1,97 n.s. 7,38 0,01 1,73 n.s. - - 1,73 n.s. 

GNB3, 
rs5443 6,93 n.s. 0,06 n.s. 

I 
0,22 n.s. 5,52 0,05 0,05 n.s. 4,47 0,05 3,54 n.s. 

CyMMapHo 215,36 
(d.f.=33) 0,001 

107,11 
(d.f.=11) 0,001 89,34 

(d.f.=11) 0,001 157,27 
(d.f.=11 ) 0,001 23,84 

(d.f.=11) 0,02 29,20 
(d.f.=10) 0,01 23,99 

(d.f.=11) 0,02 

r, 0,0195 0,0157 0,0241 0,0064 0,0063 0,0034 

r2 0,03786' 0,03075' 0,04993' 0,01060' 0,01137' 0,00366 

npli1MeyaHli1e. d.f. - YIi1CIlO creneuea csofonsr; P - AOCTli1rHYTbIi1 ypoBeHb 3HaYIi1MOCTIi1; n.s. - HeT pa31lIi1YIi1i1; r, Ii1 r2 - reHeTli1yeCKli1e 
AIi1CTaHLl,Ii1Ii1, oueueuuue no Nei [19]1i1 HaOCHOBaHli11i1 nonapuux cpaBHeHIi1i1 no FST COOTBeTCTBeHHO 
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~OCTH H~llBll~OB rrpll rrpOBe~eHllll reHeTllKO-3rr~eMllO

.""lOrnlfeCKllX HCCJIe~OBaHHM:. 

ACE. 06a ll3YlfeHHbIX SNP rena ACE xapaxrepnsona

.1HCb BbICOKllM yposaea rrOJIHMopqm3Ma B 06CJIe~OBaHHblx 

3THlllfeCKllX rpyrrrrax (Ta6JI. 3). Me:>K.UY cpaBHllBaeMbIMll 

norrYJI5IUll5IMll He saperucrpapoaaao pa3JIlllfllM: rro pacrrpe

.renenmo qaCTOT aJIJIeJIbHbIX aapnanros reHOB (Ta6JI. 4, 5), 

3HalfeHll5I KOTOpbIX aaxonunnct, B rpaauuax MllPOBbIX nan

HbIX II 6bIJIll 6JIll3Kll K ouenxav, rrOKa3aHHbIM M5I espo
neO~OB H MOHroJIO~OB. HeCMOTp5I na nexoropue pa3JIH

qH5IB rrpe~CTaBJIeHHOCTll pa3HbIX reuoranoa no rs4343 rena 

ACE, crarncrasecxn 3HaqIIMbIX pa3JIHqllM: Me:>K.UY ll3yy'eH

HbIMll 3THOCaMI1 He aapenrcrpaposaao, BOscex nonynana
5IX npe06JI~aJIH JIllua Crenorunon AG II C HeBbICOKOM: -rac

TOTOM: peracrpnponanucs roxosarorsr GG (Ta6JI. 2). ITo 
rs4291 cneUll<l>llqHbIM: xapaxrep pacnpe,JJ;eJIeHI15I renoranoa 

saperacrpapoaaa y PYCCKllX - qaCTOTbI renoranon yfisraa

JII1 B rrOCJIe~OBaTeJIbHOCTll AA>AT>TT, rorna KaK)J;JI5I MOH

rOJIOll~HbiX rronYJI5IUllM: xapaxrepno npeotinananae JIllU C 
rerepoanrorasnr rexoranon. 

AGTRJ. ITo nOJIllMoP<PHbIM sapaaaraa T-713G II 

A 1166C rena AGTR1 Ha6JIIO,JJ;aIOTC5I Me)J(paCOBbIe pasna

lflI5I B pacnpeaeneaan reaornnoa (Ta6JI. 3), nplIqeM M5I 

PYCCKIIX xapaxrepen 60JIee BbICOKIIM: yposens nOJIllMOp

<l>ll3Ma (Ta6JI. 4), XOT5I BO scex nayseansrx 3THlllfeCKIIX 
rpyrmax rrpe06JI~aIOT HOCIITeJIII reHOTlIrrOB AA H TT ,JJ;JI5I 

YKa3aHHbIX SNP COOTBeTCTBeHHO (Ta6JI. 2). TOJIbKO Me:>K.UY 

PYCCKIIMH I1 npe~CTaBllTeJI5IMII MOHrOJIOII~HOM: pacsi noxa
3aHbI CTaTI1CTlIlfeCKll 3HalfllMbIe pa3JII1lflI5I no pacnpenene

HIIIO KaK qaCTOT reHOTHrrOB (Ta6JI. 2), TaK II qaCTOT aJIJIe

JIeM (Ta6JI. 4, 5). ITOJIYY.eHHbIe anasenas qaCTOT aJIJIeJIeM: 

rro rs5186 rena AGTRI M5I 1I3yy'eHHbIX nonYJI5IUIIM: COfJIa

CYIOTC5I C oueHKaMII, noxaaanauva L\JI5I eBpOrreOIIL\OB I1 

MOHrOJIO~OB npynrx pemOHOB MI1pa (Ta6JI. 4). L{JI5I SNP 
T-713G ll3BeCTHbI CBe,JJ;eHII5I 0 xacrore aJIJIeJIbHbIX BapI1

aHTOB TOJIbKO M5I O,JJ;HOM: 5InOHCKOH nonyJI5IUIIII, xoropsre 
OKa3aJII1Cb 6JII13KII K ,JJ;aHHbIM, rrOKa3aHHbIM ,JJ;JI5I nsy-iea

HbIX B HaCT05IUleM I1CCJIe,JJ;OBaHHII MOHroJIOII,JJ;HbIX CI16I1p

CKIIX rrony.TIIUI1M. 

GNB3• .J.;TII rs5442 rena GNB3 xapaxrepen HII3KIIH ypo

sem, rrO:IIIMop<l>1I3Ma (Ta6JI. 3): TOJIbKO y PYCCKllXI1 TyBIIH
uen nOMIIMO reaorana GG C HeBbICOKOM qaCTOTOM: perI1CT

plIpOBaJIC5I reTep03IIrOTHbIM renoran GA (Ta6JI. 2), TaKllM 

06Pa30M, BO ncex 1I3yqeHHbIX rpynnax rrpe06JI~aJI aJIJIeJIb 

G (Ta6::I. 4). Fpaannsr 1I3MeHtIIIBOCTll qaCTOT aJIJIeJIeM: no 

.uaHHOMy sapaanry B Pa3JIWIHbIX norrYJI5IUI15IX MI1pa cyme

Ta6nl14a 6 
Pe3YllbTaTbi aaanaaa n01l0KYCHOH 1II3MeH'illlBOCTlII
 

1II3Y'ieHHbIX nOlllllMopcj>HblX sapaaaroe reHOB-KaHAlIIAaTOB 3a6olleBaHlIIH CepAe'iHO-coCYAlIICTOH ClIICTeMbl no AMOVA
 

I nOKYC 
I 

r10JlOKYCHble pa3JWIYL-lSl nonYJlSll.l,L-lOHHO-CnelJ,L-l¢L-lYeCKL-lC1 FST L-lHAeKC Gst 

I MelKAY nonYJlSllJ,L-lSlML-l BHYTPL-l nonymllJ,L-liil 

Ha nOJlL-lMOp¢HblC1 JlOKYc 

V1HAeKc ¢L-lKCaLJ,L-lL-l A6coJllOTHbie 3HayeHL-lSl (OTHOCL-lTeJlbHblC1 

(FST) ypoaeas no cpaBHeHL-l1O co CpeAHL-lM FST) , 

Va : % L-13MeH Vb % L-l3MeH Cpenaee P PycCKL-le ~KYTbl TYBL-lHlJ,bl 6ypffibl 

i YL-lBOCTli1 YL-lBOCrn 3HayeHL-le 

ADRB2, 
0,0043 1,8358 0,2281 98,1642 0,0184 0,0049 0,0183 0,0186 0,0186 0,0179 

0,0177rs1042713 (-0,230) (1,475) (1,475) (-2,721) 

ADRB2, 
0,0022 0,9729 

I i 
0,0097 0,0381 0,0094 0,0097 0,0094 0,0104 0,0112rs1042714 

I 0,2230 . 99,0271 
(-3,593) (-0,092) (-3,301 ) (6,986)I 

NOS3, , 0,1203 0,1272 0,1250 0,1256 
rs2070744 0,0169 12,4507 0,1187 : 87,5493 0,1245 0,0000 (-3,392) (2,122) (0,393) (0,899) 0,1002 

NOS3, 
0,0033 4,1882 0,0753 95,8118 0,0419 0,0000 

0,0374 0,0448 0,0424 0,0430 0,0356
~TR (-10,757) (7,068) (1,163) (2,600) 

NOS3, 
0,0034 2,7151 0,1231 97,2849 0,0272 0,0010 0,0250 0,0296 0,0271 0,02691 

0,0244rs1799983 (-7,830) (9,040) (-0,326) (-0,884) 

lACE, 0,0001 0,04041 0,2226 99,9596 0,0004 0,3069 
0,0008 0,0002 0,0004 0,0002 

0,0042rs4291 (105,228) (-51,463) (-1,219) (-51,463) 
I 
'ACE, 

0,0005 0,2008 0,2414 99,7993 0,0020 0,1887 
0,0019 0,0020 0,0023 0,0019 

0,0057rs4343 (-6,413) (-1,148) (13,973) (-6,413) 

AGTR, 
0,0090 9,0054 0,0908 90,9946 0,0901 0,0000 

0,0848 0,0920 0,0917 0,0917 
0,0728rs5186 (-5,813) (2,116) (1,849) (1,849) 

AGTR, 
0,0019 1,7232 0,1062 98,2768 0,0172 0,0088 

0,0148 0,0176 0,0189 0,0176 
0,0164T-713G (-14,055) (2,304) (9,446) (2,304) 

GNB3, 
0,0002 1,5817 0,0102 98,4184 0,0158 0,0098 0,0057 0,0209 0,0157 0,0209 

0,0158rs5442 (-64,298) (32,409) (-0,520) (32,409) 

GNB3, 
0,0015 0,7440 0,1984 99,2560 0,0074 0,0704 0,0079 0,0067 0,0076 0,0077 

0,0095rs5443 (5,346) (-10,498) (1,678) (3,474) 

npL-lMeyaHL-le. Va - Me)l(nonYJlSllJ,L-lOHHaSl AL-lCnepCL-lSl; Vb - BHYTPL-lnonYJlSlLJ,L-lOHHaSl AL-lCnepCL-lSl; p - AOCTL-lrHYTblC1 ypoaens 3HaYL-lMOCTL-l; 

Gs: - KOa¢¢L-llJ,L-leHT reHHoC1 AL-l¢¢epeHlJ,L-lalJ,L-lL-l 
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CTBeHHbI (paauax 113MeWUmOCTl1 OKOJIO 40%), npa 3TOM 
OueHKl1 'laCTOT aJIJIeJIeH, nonysennue B HaCT05ImeM l1CCJIe
,n;OBaHHl1, OKa3aJIl1Cb conOCTaBHMbI C TaKOBbIMH, nOKa3aH
HbIMl1 JJ;JI5I ztpyrnx MOHroJIOl1JJ;HbIX H eBpOneOl1JJ;HbIX nony
JIHUl1H (Ta6JI. 4). no qaCTOTaM aJIJIeJIeH rs5442 rena GNB3 
Ha1160JIee asrpaxermue OTJIl1qmI peracrpnponanacs Me)J(JJ;y 
PYCCKl1MH (qaCTOTa aJIJIeJIH G panna 0,9688) H nByMH MOH
roJIOl1JJ;HbIMl1 nonYJIHUl15IMl1 (HKYTaMl1 11 6ypHTaMJ1), y KO
TOpbIX 6bIJI 3apefJ1CTpJ1pOBaH TOJIbKO roM03J1rOTHbIH reno
rnn GG (Ta6JI. 3-5). 

Bapuanr C825T (rs5443) rena GNB3 xapaKTepJ130BaJIClI 
cpe,n;Hl1M yposaen nOJIl1MoP<P113Ma (Ta6JI. 3). Me)J(JJ;y 113Y
'leHHbIMl13THOCaMJ1 Ha6JIIO,n;aJIHCb HeBbICOKl1e pa3JIJ1qH5I no 
qaCTOTaM aJIJIeJIeM 11 reHOTl1nOB (Ta6JI. 2, 4). no ,n;aHHoMy 
SNP cneUJ1<pJ1qHOCTb B pacrrpeneneiunr reHOTHnOB H aJIJIe
JIeM noxasaaa )lJlH HKYTOB, Y KOTOpbIX no cpaBHeHl1IO Cnpy
fJ1MJ1 CJ16J1PCKl1Ml1 nonyJIHUl15IMH C 60JIee BbICOKOti 'laCTO
TOM perHcTPHpOBaJIl1Cb reTep031HOTbI 11 roM0311rOTbI no aJI
JIeJIIO T (Ta6JI. 2) 11 COOTBeTCTBeHHO 3a<pJ1KCl1pOBaHa cavaa 
HH3KaH 'laCTOTa aJIJIeJIH C (Ta6JI. 4). CTaTHCTlfqeCKl1 3Ha'lJ1
Mbre pa3JIl1qHH no pacrrpenenemno qaCTOT aJIJIeJIeH no 
rs5443 nOKa3aHbI Me)J(JJ;y HKYTaMl1 11 pyCCKHMl1, a TaK)J(e 
Me)J(JJ;y 51KYTaMJ1l1 6ypHTaMH (Ta6JI. 5). Ilonysemnre ouen
Kl1 'laCTOT aJIJIeJIeM )lJlH nOJIl1MoP<PHoro sapaatrra C825T 
rena GNB3 Haxo,n;HTCH B rpannuax 06meMl1pOBbIX BeJIH'lHH, 
npu 3TOM 3Ha'leHl1H qaCTOT JJ;JI5I esporreoannsrx H MOHroJIO
l1aHbIX nonyJIHUHM nepexpsmarorcs (Ta6JI. 4). 

06CJIenOBaHHble cH611pCKHe 3THl1'leCKHe rpynrnr pas
JIl1qaIOTCH Me)J(JJ;y c060tl no reHeTH'leCKOM crpyxrype 60
JIbIIll1HCTBa npOaHaJIH3HpOBaHHblx JIOKyCOB. 1'13 11 H3Y
qeHHbIX nOJIHMoP<PHbIX BapHaHTOB reHOB-KaH,n;HJJ;aTOB aa
60JIeBaHHM cepne-iao-cocynacroa CHCTeMbI TOJIbKO )lJlH 
rpex (rs4291 J1 rs4343 rena ACE H rs5443 reua GNB3) He 
yCTaHOBJIeHO Me)J(3THl1qeCKHX pa3JIH'lHM no 'laCTOTaM aJI
JIeJIeH (Ta6JI. 4, 5). Pyccxne )J(l1TeJIl1 B 60JIbIIleti CTeneHH 
OTJIHqaIOTCH OT 113ytleHHblx MOHrOJIOH,n;HbIX nonYJIHUHM, 
'leM nOCJIe,n;HHe pa3JIl1qaIOTCH Me)J(JJ;y cofioa. HaH60JIbIIlHM 
BKJIaJJ; B BeJIJ1qHHY TOTaJIbHOH rereporennocra no 'laCTO
TaM aJIJIeJIeH Me)J(JJ;y PYCCKHMH H 3THHqeCKHMH rpynnasor 
MOHroJIOH,n;HOM pacu BHOCHT nOJIHMOP<PHb1e BapJ1aHTbI re
aa NOS] (VNTR J1 rs2070744), rs5186 rena AGTRI; napa
ny C YKa3aHHbIMJ1 Me)J(JJ;y PYCCKJ1MH H TyBJ1HuaMJ1 perncr
pHpyIOTClI CTaTl1CTl1qeCKH 3HaqHMble pa3JIJ1'll1H no napa
amy T -713C rena AGTRI, Me)J(JJ;y PYCCKl1MJ1 11 HKYTaMJ1 
no rs1799983 rena NOS3 (Ta6JI. 5). HeCMOTPH na TO, 'ITO 
npu cpasneaaa MOHrOJIOHJJ;HbIX nony,lHUl1H CJ16J1pH TaK
)J(e nonyseaa CTaTHCTHqeCKJ1 3HaqJ1MaH BeJIl1'lHHa CYMMap
HOH rereporennocrn no 'laCTOTaM aJIJIeJIeM, 'll1CJIO SNP, 
BHOCHmHX cyutecraeansra BKJIaJJ; B ee BeJIHqHHY, HeBeJIl1
KO: nna 6ypHT H TyBHHueB - 3TO 06a H3ytleHHbIX BapJ1aHTa 
rena ADRB2 (rs1042713 H rs1042714);)lJlH 6ypHT H HKYTOB 
- rs1042713 rena ADRB2 H rs1799983 rena NOS]; )lJl5I TY
BJ1HueB H 5IKyTOB - rs2070744 H rs1799983 rena NOS]. 

Fenerasecxae paCCTOHHl15I CBH,n;eTeJIbCTByroT, 'ITO PYC
CKl1e no reHeTH'leCKOMY pa3Ho06pa3HIO reHOB-KaHJJ;HJJ;aTOB 
3a6oJIeBaHHM cepnesno-cocynncroa CHCTeMbI HaH60JIee 

ynaJIeHbl OT 113ytleHHbIX MOHroJIOl1llHbIX 3THOCOB, npn 3TOM 
HaH60JIbIIlHe paCCTOHHHH nOKa3aHbI Me)J(JJ;y PYCCKl1MH H 
lIKYTaMl1, HaJ1MeHbIIlHe - Me)J(JJ;y PYCCKJ1MM 11 TYBMHuaMl1 
(Ta6JI. 5). Cpenn MOHroJIOl1llHbIX nonYJIlIUMH no reneraxe
CKOH crpyxrype xannanarusrx reHOB 3a60JIeBaHHtI cepne-r
no-cocyancroa CJ1CTeMbI Ha1160JIee 6JIH3KJ1 OKa3aJIJ1Cb 5IKY
TbI 11 TyBl1HUbI, rorna KaK 6YPlITbI pasuoynanenu KaK OT ry
Bl1HueB, TaK J1 OT 5IKYTOB. 

Ha1160JIbIIll1H npoueur 113MeH'll1BOCTl1 no 113ytleHHbIM 
MapKepHbIM Cl1CTeMaM npl1XOnl1TClI aa BHYTPl1nonY,lHUJ1
OHHbIH (BHYTPM3THl1'leCKl1t1) ypoaem, - 3TOT nOKa3aTeJIh 
sapsnpyer OT 87,5% )lJl5I rs2070744 rena NOS] no 99,96% 
)lJlH rs4291 rena ACE (Ta6JI. 6). Onaaxo TOJIbKO JJ;JIH asyx 
M3ytleHHbIX SNP rena ACE (rs4291 M rs4343) 11 onnoro no
JIl1MOP<PHOro sapaaara rena GNB] (rs5443) l1HaeKC <pI1Kca
Ul1l1 FsT, paCC'll1TaHHbIM C l1CnOJIb30BaHl1eM CTaTl1CTl1Kl1 
AMOVA, He nOCTl1raJI CTaTl1CTl1'leCKl1 3Ha'll1Mb1X BeJIJ1ql1H. 
no 3Tl1M )J(e nOJIl1MOP<PHbIM BapHaHTaM nonvaensr Ml1HH
MaJIbHbIe 3Ha'leHl15I K03<P<Pl1Ul1eHTa reHHOM ,n;l1<p<pepeHUl1a
Ul1l1 G SI (xeaee 0,01), HaH60JIbIIll1e BeJIIi'll1HbInamroro no
Ka3aTeJIH BblliRJIeHbI JJ;JI5I rs2070744 11 VNTR rena NOS] 11 
rs5186 reaa AGTRI (Ta6JI. 6). ComaCHO BeJIl1ql1HaM nony
JIHU110HHO-CneUl1<plfqeCKOrO l1HJJ;eKca FST (conOCTaBJIeHl1e 
HanpaBJIeHHOCTl1 OTK,,10HeHl1M 3Ha'leHl1M nonyJIHU110H
ao-cnenaqraxecxoro FST OT BeJIl1ql1HbI l1HJJ;eKCa <pl1KCa
UHH), 5 113 11 M3ytleHHbIX nOJIl1MoP<PHbIX Bapl1aHTOB re
HOB-KaHJJ;l1IIaTOB 3a60JIeBaHl1H cepne-nro-cocynncroa Cl1C
TeMbI MO)J(HO oraecrn K 'll1CJIy pacocneundia-mux: 
rs2070744 H VNTR rena NOS], sapaanr T-713G 11 rs5186 
rena AGTRI, rs4291 rena ACE (Ta6JI. 6). 

LL15I 60.1bIIll1HCTBa 113ytleHHbIX nOJIl1MoP<PHbIX sapaan
TOIl. reHOB-KaHJJ;l1llaTOB 3a60JIeBaHl1t1 cepnesno-cocynacroa 
CJ1CTeMbl J13BeCTHO HX <PYHKU110HaJIbHOe 3Ha'leHJ1e. IlBa 
113}"leHHbIX SNP rena I3raJJ;peHopeuemopa - rs1042713 11 
1042714 - HBJIHIOTCH HeCl1HOHl1MJ1'lHbIMl1 3aMeHaMl1, npa
BOMmHMH K aasreae apramma ua rJIl1UJ1H B nOJIO)J(eHHH 16 
M rrryraauaa aa fJIYTaMJ1HOByro Kl1CJIOTy B nOJIO)J(eHJ1H 27 
cooraercreemro, 'ITO OKa3bIBaeT BJIl1lIHJ1e aa <PYHKU110Ha
JIbHOe COCTOHHHe peuerrropa. YCTaHOBJIeHbI aCCOUJ1aUl1H 
nOJIl1MOP<PHbIX BapHaHTOB nannoro reaa C napyureanea 
06MeHa BemeCTB, pa3Bl1Tl1eM rJ1nepTeH3J111, cepnesnoti He
aOCTaTO'lHOCTl1, 6POHXJ1aJIbHOM aCTMbI, oco6eHHOCTHMJ1 
JIeKapCTBeHHOfO OTBeTa na npHeM 13-6JIoKaTopoB 11 132-aH
TOroHl1CTOB Ill, 16, 17]. 

TIo <PYHKU110HaJIbHOH 3Haql1MOCTl1 OTJIJ1'laIOTCH H 
nsyvennsre nOJIl1MoP<PHbIe eapnatrru rena NOS]. TIoKa
3aHO, 'ITO 27-HYKJIeOTl1nHbIti nOBTOp, JIOKaJI1130BaHHbIti B 
l1HTpOHe rena NOS], MO)J(eT neHCTBOBaTb KaK 3HxaH
cep/penpeccop 3KCnpeCCl1JI NOS] [23,26]. Yposeas 3KC
npeCCJ1l1 nannoro rena, KOHueHTpaUl1l1 6eJIKa eNOS 11 
ero <pepMeHTaTl1BHa5I aKTHBHOCTb onpe,n;eJIHIOTCH qJ1CJIOM 
nOBTopOB B VNTR, 11, B03MO)J(HO, onocpezryiorca 
T -786C-nOJIl1MoP<PHbIM BapJ1aHTOM B npOMOTOpHOM pe
raone namroro rena [23]. TaK)J(e 6bIJIO yCTaHOBJIeHO, 'ITO 
VNTR rena NOS] nponyunpyer MaJIyIO PHK, KOTopaH 
J1Hf116HpyeT 3KcnpeCCHIO eNOS aa TpaHCKpl1nUHOHHoM 
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yposue [28]. Tpermi I13Y'leHHbIll SNP B rene NOS3 
:51799983 npI1Bo,nI1T K saveae aMHHOKHCJIOTbI B OKCI1re

Ha3HOM ,nOMeHe (Glu BMecTO Asp). AJIJIeJIb 298Asp (894T) 

H:>feeT 60JIee KOPOTKHll nepuon rrOJIy)J(I13HH B xynsrype 

3HJ\OTeJII1aJIbHbIX KJIeTOK BCJIeLlCTBHe 60JIbiliell nonsep

JKeHHOCTH nILlPOJII13Y [24]. 

J13Y'leHHble SNP rena ACE - A-240T H A2350G - OT

HOC51TC51 K 'lHCJIy rrOJII1MOp¢lHbIX BapI1aHTOB, HaH60JIee 3Ha

'lHMO BJII151IOIIIHX aa KOHueHTpaUHIO ero npozryxra [29]. JIo

KaJIH30BaHHbIll B rene AGTRl, rrOJII1MoP<PHbIll BapHaHT 

AI166C (rs5186) BJII151eT aa IPYHKUI1OHaJIbHYIO aKTI1BHOCTb 

peuerrropa - aJIJIeJIb 1166C 06YCJIOBJIHBaeT nOBblIIIeHHYIO 

'lYBCTBHTeJIbHOCTb peuerrropa K aHnIOTeH3HHY II [25]. Ba
pI1aHT C825T rena GNB3, JIOKaJII130BaHHbIll B 3K30He 10, 
rrpI1BOLlI1T K aJIbTepHaTI1BHOMY CIIJIallcHHry I1 CI1HTe3Y YKO

pO'leHHOrO BapI1aHTa 6eJIKa - GB3s. HeCMOTP51 na nene

UHIO 41 aMHHOKI1CJIOTbI, 3TOT sapaaar oCTaeTC51IPYHKUHO

HaJIbHO aKTHBHbIM; BMeCTe C TeM, I1MeeTC51 CHJIbHa5l acco

UHaUI151 Me)J(lI,y aJIJIeJIeM 825T, rrpMcYTCTBMeM GB3s M yCM

JIeHHOll nepenasea CMfHaJIa [21]. 

Ba)J(Ho OTMeTMTb, 'ITO PH.Il 3aKOHOMepHOCTell B Me)J(3T

HM'leCKMX pa3JIM'lM51X no reaerasecxovy pa3Ho06pa3MIO, 

BbI51BJIeHHbIX npn M3yqeHMI1 M3MeH'lMBOCTM reHOB-KaHLlM

naTOB 3a60JIeBaHI1ll CepLle'lHO-COCYLlI1CTOll CMCTeMbI, CO

maCYIOTC51 C TaKOBbIMM, nOJIyqeHHbIMI1 npn M3yqeHMM no

JII1MOP<PHbIX BapMaHTOB reHOB I1HTepJIellKMHOB 11 I1X pe

uerrropos [3], HO ecrs 11 aexoropsre OTJIM'lMTeJIbHble 'lep

TbI. TaK, Llml 06eI1x rpyrrrr MapKepoB pyccxne OKa3aJII1Cb 

60JIee y)J,aJIeHbI OT scex MOHrOJIOI1,!J:HbIX nonyxaumi, npa 

3TOM HaI1MeHbiliHe paCCT051HI15l HMeJIH MeCTO npa cpasue

HI1I1 PYCCKI1X I1 TyBHHueB. B TO xe BpeM5l, eCJII1 no re

HaM-KaH)J,M)J,aTaM CepAe'lHO-COCYLlI1CTOll naTOJIOnIM PYC

CKI1e 6bIJII1 60JIee y)J,aJIeHbI OT 5lKYTOB, 'leM OT 6yp51T, TO 

,!J:JI51 reHOB HHTepJIellKHHOB 11 HX peuenTopOB nOKa3aHa 

I1Ha51 3aBHCI1MOCTb. Onpeneneanue pa3JIM'lM51 no BeJII1'lH

He reHeTH'leCKI1X paCCT051Hl1ll Ha6JIIOilaIOTC51 H Me)J(lI,y 

MOHrOJIOI1,!J:HbIMH nonYJI51UI151MH: npa aHaJII13e reHOB-KaH

)J,H,naTOB Cepile'lHO-coCy)J,I1CTOH naTOJIOrHI1 60JIee 6JII13KI1

MH Me)J(lI,y C060H OKa3aJIl1Cb 5lKYTbI H TyBHHUbI, rorna KaK 

no renaxr I1HTepJIellKI1HOB 11 MX penenropos Me)J(,!J:y )J,aH

HbIMI1 3THocaMH nOKa3aHbI MaKCHMaJIbHble pa3JII1'lI151, a 

MMHHMaJIbHble lI,MCTaHUI1I1 - Me)J(,!J:y 5lKYTaMI1 116YP51TaMI1. 

3TO CBI1LleTeJIbCTByeT 0 Ba)J(HOCTI1 I13yqeHI151 3THI1yeCKl1X 

rpyrrn rro IIII1pOKOMy cnexrpy nOJII1MOPIPHbIX BapI1aHTOB 

reHOB-KaH)J,I1LlaTOB MYJIbTI1lPaKTOPMaJIbHbIX 3a60JIeBaHI1ll, 

'lT06bI, C onnoa CTOpOHbI, paCIIII1pI1Tb npe)J,cTaBJIeHI151 0 

cneUI1IPMKe reHOIPOHLlOB 3THOTepPI1TOpI1aJIbHbIX rpynn 

HaCeJIeHI151, C Llpyroll, no Mepe HaKOnJIeHI151 CBeLleHI1ll, 

ouennrs 31P<peKTbI B3aMMOLleHCTBM51 cpenonux M renern

'leCKI1X lPaKTOpOB na 1P0pMMpOBaHMe npenpacnoaoxenao
CTH 11 BbI51BMTb 3THOCneUMIPM'leCKMe oc06eHHocTM B 

cTpYKTYpe HaCJIe)J,cTBeHHoH npenpacnonoxemrocra K na

TO.torM'leCKI1M COCT051HI151M. 
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In paper, the results of study of polymorphism in candidate genes for cardiovascular diseases: ADRB2 (rs1042713 - A46G M 

rs1042714 - C79G), NOS3 (rs2070744 - T-786C, rs1799983 - G894T M VNTR), ACE (rs4291 - A-240T M rs4343 - A2350G), 
AGTRI (rs5186- A1166C MT-713G) MGNB3(rs5442- G814CMrs5443- C825T), in the samples of four ethnic groupsfrom Siberia 
(Buryats, Yakuts, Tuvinians and Russian population) are presented. The investigated groupsare characterized by high heterogeneity 
in allelefrequencies: of 11 polymorphisms studied,only3 did not showinterethnicdifferences(rs4291 and rs4343in ACEand rs5443 
in GNB3). Thereare more differences between Russians and Mongoloidpopulations then between Mongoloidpopulations. The big
gest contributioninto the total heterogeneity between Russians and Mongoloidethnic groupswasdue to the variants in NOS3(VNTR 
and rs2070744), AGTRI (rs5186); between Russians andTuvinians - T-713Cin AGTR1, between Russians and Yakuts - rs1799983 
in NOS3. ForMongoloidpopulations, statistically significantvalues of total heterogeneity wereobtainedas well, mostlydue to the fol
lowingSNPs: between Buryatsand Tuvinians - rs1042713and rs1042714 in ADRB2; between Buryatsand Yakuts - rs1042713 in 
ADRB2 and rs1799983 in NOS3; between Tuvinians and Yakuts - rs2070744 and rs1799983 in NOS3. According to popula
tion-specific Fsl index, 5 of 11 variants in candidate genesof cardiovascular diseases can be classified as race-specific (rs2070744 
and VNTR in NOS3, T-713G and rs5186 in AGTR1, rs4291 in ACE). 
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