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Kak (papmakozeHemu4eckue mapkepol 3hgpekmusHocmu 2unosiunuoemudeckoli mepanuu
po3yseacmamuHOM

KoHoHoBs C.U., ipo3gosa E.J1., MonoHukosa A.A., Asaposa 10.3., Conogunosa M.A., MonoHukos A.B.

OrbOY BO Kypckuin rocyfapCTBEHHbIN MeAULMHCKII yHUBepcuTeT MuHMCcTepCTBa 3apaBooxpaHeHns Poccniickon Oepgepaunn
305041, r. Kypck, yn. K. Mapkca, 4.3

BBepeHme. OgHoHykneotugHble nonumopodusmbl (OHM) rs4373814 (CACNB2), rs12940887 (ZNF652), rs10850411 (TBX3) cBA3aHbI €
PVICKOM pa3BUTUA apTepuranbHon runepteH3um (Al), a B cocTaBe LWKanbl reHeTnyeckoro pucka (LUIMP) — ¢ npegpacnonoXeHHOCTbIO K
nwemmnyeckon onesHu cepaua (MbC).

Llenb: yctaHoBneHvie ponu aaHHbix OHIM B 3ddpeKTMBHOCTU rMnonnnuaeMmyeckon Tepanmm po3yBacTaTMHOM 1 U3yYeHne CBA3N
nonmmopdunamos ¢ puckom N6C n Ar.

MeTopapbl. 1960 xunTenen LleHTpanbHom Poccumn BKntoueHbl B uccnegoBaHme pucka MIBC u AT (91% nauymenTos ¢ MIBC ctpaganu Arl);
116 6onbHbIX BC — B dpapmakoreHeTuyeckoe nuccnegoBaHue. OueHrBanacb grHamMmuKa nameHeHus obuiero xonectepuHa (OXQ),
xonectepuHa nMnonpoTengos HU3Kom nanotHocTy (XC JTHM) 3a 1, 6 n 12 mecAueB Tepanum po3yBacTtaTHOM. leHoTunnposaHue OHI
NpPOBOANIOCH Ha reHOMHOM Macc-cnekTpomeTpe MassARRAY 4. Ceasb OHI ¢ puckom UBC n Al n AnHaMUKOM n3MeHeHWA NMNNLOB
OLeHMBanach C MOMOLLbIO NOTUCTUYECKOTO M IMHENHOMO PerpeccMoHHOro aHanm3a cCooTBeTCTBEHHO B nporpamme PLINK 1.90.
Pesynbratbl. OcniabneHve runonunuaeMmnyeckoro addekta posysactatiHa B oTHowweH OXC 6bIno cBA3aHO ¢ HocUTeNnbCTBOM 154373814 n
rs12940887 (p = 0,019 1 0,014 cootBeTCTBEHHO), B OTHOLEHMM XCJTHIM - c rs12940887 1 rs10850411 (p = 0,049 1 0,023 cooTBETCTBEHHO). HOCUTENBCTBO
BCEX MOMMMOPHBIX BApVAHTOB He 6blio cBsA3aHO ¢ prickomM VBC (p>0,05). C puckom pa3sutis Al Obin cBsizaH rs4373814 (p = 0,038).
3akntoueHue. BnepBsble ycTaHOBIEHO BAIMSAHUE JIOKYCOB, paHee 13BecTHbIX cBA3bio ¢ Al 1 VIBC (B cocTaBe LUMP), Ha dapmakoreHeTuKy
po3yBacTaTuHa.
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Cardiovascular disease-associated loci as pharmacogenetic markers
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Introduction. Single nucleotide polymorphisms (SNPs) rs4373814 (CACNB2), rs12940887 (ZNF652), rs10850411 (TBX3) are associated
with hypertension (HTN) risk, and as part of genetic risk score (GRS) with predisposition to coronary artery disease (CAD).

Aim: to establish the role of these SNPs in the efficacy of rosuvastatin and studying their individual association with CAD and HTN risk.
Methods. 1960 residents of Central Russia were enrolled in CAD and HTN risk study (91% of CAD patients had HTN), 116 CAD patients
- in pharmacogenetic study. We assessed total cholesterol (TC) and low-density lipoprotein cholesterol (LDL-C) change after 1, 6, and
12 months of rosuvastatin therapy. Genotyping was performed on the MassArray-4 System. SNPs association with CAD and HTN risk,
and with lipid levels change was estimated by logistic and linear regression, respectively using PLINK v1.90.

Results. Reduced TC-lowering effect of rosuvastatin was associated with rs4373814, rs12940887 (p = 0.019 and 0.014, respectively),
and reduced LDL-C-lowering effect — with rs12940887, rs10850411 (p = 0.049 1 0.023, respectively). All SNPs were not associated with
CAD risk (p>0.05). The risk of HTN was linked to rs4373814 (p = 0.038).

Conclusions. The association of HTN and CAD (as part of GRS)-associated loci with rosuvastatin pharmacogenetics was established
for the first time.

Keywords: rosuvastatin, pharmacogenetics, cholesterol, coronary artery disease, polymorphism, LDL-C, low-density lipoprotein
cholesterol, hypertension, predisposition.
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BBepgeHune

paHee MPOBEACHHBIX MCCICIOBAHUSIX aBTOpAMM Ha-

cTosIIIeit padbOoTHI OBLIN YCTAHOBJICHBI TICOTPOTI-

HbIe 3(D(HEKTHI psia OMTHOHYKICOTHIHBIX TTOJITMOP-
¢usmoB (OHIT), KoTOpbIe OTTOCPEmyIOT KaK PUCK pPa3BH-
i umemndeckoit 6onesnu cepaua (MBC), tak u
3(GEeKTUBHOCTD TePAITMU PO3yBaCTATMHOM Y TTAIIMCHTOB
¢ UBC [1]. ITo muTepaTypHBIM JaHHBIM TIJICHOTPOITHBIN
addexkT OHIT moxkeT peanmusoBatbest B oTHomeHnn MbBC
u e€ (haKTOpa prucKa — apTepuanbHou TurepTeH3un (Al).
Tak, B pabote Ehret ¢ coaBT. 111Kkajga reHeTUYeCKOro pyucka
(ILIT'P), cocraBieHHAas M3 JOKYCOB, aCCOIIMMPOBAHHBIX
¢ AT, 6pu1a cBg3aHa ¢ puckom passutus UBC [2].

Ieab n 3aaaun. B HacTOSI1LIEM HCCIIeIOBAHUY TSI TPEX
nokycoB (rs4373814, rs12940887 u rs10850411), usBect-
HBIX CBOEii CBsI3bI0 ¢ Al 0 JTaHHBIM ITOJTHOTEHOMHBIX ac-
coumaTUBHBIX nccieqoBannii (GWAS), a TakKe CBSI3BIO
¢ puckom MBC B coctase LLIT'P, yctanaBnmmBaioch Haju-
yre MHAMBUIYaIbHBIX acconuanuiit OHII ¢ dapmakore-
HETUKOM po3yBactatuHa U puckoM pa3putust UBC n AT,

MeTtopgbli

MartepuanoM reHeTUKO-2MUAEMUOJIOTUYECKOTO UC-
cienoBaHus pucka pazsutust UbC mociayxkuiau oopasiibl
OHK u dperoTunmueckue nanabie 1960 HepOICTBEHHBIX
WHAMBUIOB, xurteiein LentpanbHoit Poccun (1261 ma-
mueHT u 699 3mopoBeIx aui). 90,7% (n=1144) mamueH-
toB ¢ UBC ctpananu AI'. B (papmakoreHeTHueckoe mc-
ciaenoBaHue 3(P(peKTUBHOCTU po3yBacTaTUHA BKJIIOYa-
mmck 116 maunentoB ¢ UBC. PosyBacTaTH HazHavayicsa
B CTapTOBOM 103€ 5 MI'/CYTKHU C TOCJIeN0BaTEIbHBIM €€
noBbieHreM 10 10, 20 u 40 Mr 10 JOCTUKEHUS 1LIEJIEBOTO
YPOBHSI X0JIECTEPUHA JIMTTOMPOTEUIOB HU3KOU MIIOTHOCTH
(XC JIHIT). OuenuBanacy AMHaAMKUKA U3BMEHEHUS yPOBHEN
oburero xojectepura (OXC) u XC JIHIT 3a 1, 6 1 12 me-
cs1eB HabmoaeHus. MccnenoBaiuch cieayromye JJOKYChI:
1s4373814 (CACNB2), rs12940887 (ZNF652), rs10850411
(TBX3). Ot6op OHII mpoBoauics Mo MPUHIIUITY HATUIUST
M3BECTHOI accolMallMy C pUCKOM pa3BuTus Al mo naH-

HeIM GWAS 1 acconmanmeit ¢ UBC B coctape LIIT'P. MH-
nuBuayaiabHble acconuannu OHII ¢ puckom pa3Butus
WBC nna rs12940887 He nccaenoBalnuch, a Ul IBYX IPY-
THX JIOKYCOB ObIJIM HE3HAYUMBIMU [ 3].

Boinenenue JIHK 13 BeHO3HOIT KpOBU BBITTOJIHEHO M-
TOIOM (PEHOIBHO-XTI0PO(MOPMHOM SKCTPAKIIMU 1 MIPEII-
nutanuu staHonoM. ['enorunuposanue OHII BeimomHs -
Jock 1o TexHosnoruu iPLEX Ha reHOMHOM Macc-CreKTpo-
meTpe MassARRAY 4 (Agena Bioscience, CIIIA). Cs3b
OHII ¢ puckom MBC ycranaBnmuBanach ¢ ITOMOIIBIO JIOTH-
CTUYECKOTO PerPEeCCHMOHHOI0 aHajIM3a C TTOIPABKOI Ha TTOJT
¥ BO3PACT, CBSI3b C TMHAMUKON YPOBHE JIMITUIOB — METO-
JIOM JIMTHEITHOTO PEerpeCCUOHHOTO aHaAIM3a TPAHC(HOPMHPO-
BaHHBIX IIEPEMEHHBIX C ITOIIPABKOI Ha IT0JI, BO3PACT, MH-
JIeKC MacChl Tejla U 103y po3yBacTaTuHa. Vcronmbp3oBainch
TOMUHAHTHAsI, pelIeCCUBHAS 1 aIIUTUBHASI TCHETUYECKIE
Mozenu. 3HAYSHUSI p CTEHEPUPOBAHBI C TIOMOIIIBIO TIEPMY-
TAIIMOHHOTO TecTa. PacueThl BHIMIOMHSUIUCH B IIPOTpaMMe
PLINK 1.90 u cauranmice 3HaunmMbIMHU I1pu p MeHee 0,05.

Pesynbratbl

YpoBeHb reHOTUIIUPOBaHUs cocTaBua 97,9-99,8%.
PacrnipenesrieHre reHOTUIIOB COOTBETCTBOBAJIO paBHOBE-
curo Xapau-Baiin6epra (p = 0,61 u 0,29 ns rs4373814
u 1512940887 cooTBeTcTBeHHO), Kpome 1510850411
(p =0,003). UccnenoBannbie OHII He ObLIN cBsI3a-
HbI ¢ puckoM pazsutust UBC (p = 0,19, 0,44 u 0,15 nnsa
rs4373814, rs12940887 u rs10850411 coOTBETCTBEHHO);
¢ AT 6b11 accouuupoBaH ToJibKo 154373814 (p = 0,038).
JBa OHII 6611 cB3aHBI ¢ 0cJIabjieHUEeM TUITOIUITAEMU -
YeCKOTo AeCTBUS po3yBacTaTiHA B oTHomeHnn OXC: Ho-
curesbeTBo reHoTuIoB GG u GC rs4373814 rena CACNB2
(3a nmepBbIii Mecsil HaOmoaeHus p = 0,019, toMuHaHTHasI
mozenb); TeHoTuoB CT u TT rs12940887 rena ZNF652
(3a 6 mecstueB p = 0,014, agnutuBHag mozaein). OHII Obl-
JIV CBSI3aHBI C OCIabJIeHNEM OECTBHSI po3yBacTaTHMHA
u B otHomeHnu XC JIHII: HocutenabcTBo reHoTHNOB CT
u TT rs12940887 rena ZNF652 ¢ TorpaHUYHBIM YPOBHEM
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3HaYUMOCTH (3a 6 MecsieB p = 0,049, agnuTUBHAsT MO-
nenb); reHotuna CC rs10850411 rena TBX3 (3a 12 mecs-
ueB p = 0,023, peueccuBHasi MOJEb).

O6cyxpaeHne

Accoumanug rs10850411 ¢ amHaMUKON U3MEHEHUS
XC JIHII xapakTepu3oBajiach HauOOJIbIIE BETUIMHOMN
addekTa (4TO MOXKET MMETh KITMHIUIECKOEe 3HAaUCHHE): TO-
MO3HUTOTHI 1T0 MUHOpHOMY ajienio C XxapaKTepu30BaliCh
Gosiee caabbIM CHIDKEHMEM JaHHOTO ToKa3aTesisa Ha 12,6%
10 CPaBHEHUIO C HOCUTEJISIMU aIbTepHATUBHBIX TCHOTH -
noB. [l npyrux ucciaenoBanHbix OHIT pazmmams B a¢-
(dexre He npeBbIIAINA 6%.

Rs10850411 pacnonaraercd Ha 12 XpoMOCOMe B Me-
xkreHHoi oomact LOC124903080, koTopast KomupyeT He-
komupytomyo PHK (pecypc GeneCards, genecards.org).
BmuxaiimmuM reHom sBisieTcss TBX3, akcnpeccust KOTO-
poro B XKUpoBoii TKaHu norpaHunyHo (p=0,056) accouu-
uposaHa ¢ 1510850411 (pecypc QTLBase, mulinlab.org/
gtlbase). TpanckpunumoHHslii pakTop TBX3 npenmnono-
KUATETHHO B3aMMOIEHCTBYET ¢ TpaHC(POPpMUPYIOINM (ak-
topoMm pocta-6era (TGF-beta) (manHsie pecypca UniProt,
uniprot.org), y9acTBYIOIIIMM B aTepoOreHes3e, TeYeHNEe KOTO-
poro MoauduIIMpyeTcs cTaTiHaMu yepe3 cHmkeHue JIHTT,
PETYIMPYIOIINX YyBCTBUTEIBHOCTh KiIeTOK K TGF-beta
[4]. OHII Takke cBSI3aH ¢ 9KCIIpeccueil B MOHOILIMTAX TIe-
Ha RBM 19, Xotopsiii, mo nanHbM UniProt, komupyer Be-
positHeii PHK-cBsi3piBatommii 6emok 19, yaacTByOmImiz
B CBSI3BIBAaHUM JIMIIMIOB 110 TAHHBIM TeHHOI OHTOJIOTHM.
ITonBong utor, moreHuMnanbHast cBs3b OHII ¢ tunmmuoHbIM
00MEHOM BO3MOXHAa, HO €€ TOYHasl MHTepIipeTalus 3a-
TPYOIHUTEIbHA U TPeOyeT M3YyUeHHUS B 3KCIICPUMEHTAIIb-
HBIX UCCJIETOBAHUSIX.

3aknveHne

B Hacrosiem uccienoBaHuu AJisl JoKycoB rs4373814
(CACNB2), 1512940887 (ZNF652), rs10850411 (TBX3),
paHee M3BECTHBIX CBOCH CBSI3BIO C apTepHaIbHOM TUTIep-
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TeH3uei mo faHHbIM GWAS 1 ¢ mpeapacnoaoXeHHOCTbIO
Kk UBC B coctase IIIT'P, BriepBbIe ycTaHOBJIEHA CBSI3b € OC-
JlabJIeHUEeM TUTIOJIUITHICMUIECKOTO IeMCTBHS pO3yBacTa-
trHa B oTHomeHun OXC u XC JIHIT y mauueHTOB, cTpa-
natorux MbC. CBsi3b Kaxka0ro 13 UCCIeI0BaHHbBIX JIOKY-
coB ¢ puckoM pa3Butusi UbC He oOHapyxeHa, cBsi3b ¢ AI'
ycTaHoBJeHa 1151 1s4373814.
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