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Momusayua u yenv. CepredHO-COCYIUCThIE 3a00J€BaHUs SIBISIOTCS JUAUPYIOILEH
npuanHoi cmepTHOCTH B Poccuu [1]. Llkanst renetuyeckoro pucka (ILIP) mo3Bomsitor
OIICHWBATh HMHJUBUAYAIbHYIO TPEAPACIIOIOKEHHOCTh PAa3BUTHS KOMIUIEKCHOTO
(MynbTH(AKTOpPHOr0) 3a00NI€BaHMUsA 10 €ro KIMHWYECKUX HposiBICHHUN. JIMnumHbIi
npoduib KPOBH, BKIIOYAIOIIUI B ceOsi ypoBHEHb JmnonporenHoB Hu3ko (JITTHIT) n
Beicokoil tioTHocT (JITIBII), ypoBenws Tpuriuuepunos (TI) u ypoBeHs oOrmiero
xonectepura (OXC), TeCHO CBSI3aH C Pa3BUTHEM DA3IMYHBIX CEPACYHO-COCYAUCTHIX
3a00J1eBaHUil — MIIEMHUYECKON OOJIE3HM CepAla, aTepoCKiIepo3a U IreMOpparuaeckoro
WHCYNIbTa. B mocneaHue roapl ObUIO MPOBEIEHO MHOXKECTBO Pa3HBIX TOJHOTEHOMHBIX
WCCJIEIOBAHNMN, TOCBAILIEHHBIX MMOUCKY ACCOLMALMN BAapHAHTOB T'€HOMA C YPOBHSAMH
JIMIUIO0B KPOBU [2, 3], HA OCHOBE KOTOPBIX MOKHO cTpouTh paznuunbie LITP. Iensro
HaCTOSIIEH paboTHI SBJISIETCS OlIEHKA MPUMEHMMOCTH OIyOnnMKoBaHHBIX panee IIIT'P
JUTSE (PEHOTHIIOB JIMITUAHOTO MPOQPHIIS K POCCHICKOM MOIMYJISIINHI, TIOUCK ONITUMAaILHOTO
Meroaa npumeHeHus: AaHHbIX LIII'P u ouenka npumenumoctu LII'P B xnuHuyeckoit
MIpaKTHKE.

Memoowt u ancopummul: B uccieoBaHNN HCIIOTIB3YIOTCS TPH BBIOOPKH:

*  TOIyNAUOHHAs BbIOOpKa u3 VBaHOBCKOM oOmactu, coctosmias u3 1673 denoBek
(624 myxuunbl, 1049 xenmuH), coopannas B xoxe uccinenosanus DCCE-PD [4].
MenuaHHsblii Bo3pacT BeIOOpKHU cocTaBisieT S0 net. BeiOopka Obliia ceKBEeHHpOBaHA
C MCIOJIb30BaHUEM TapreTHOM MaHenu, cojepxanieit 242 rexa u 6oxee 2000 yyacrt-
KOB T€HOMa C KIMHUYECKH BaXXHBIMH OJHOHYKJIEOTHUAHBIMH BapUaHTaMH,
BXOJISIIUMHU B onyOmkoBanHeie [TP;
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*  MOMmyJSIMOHHAs BBIOOpKa u3 MBaHOBCKOW 00nacTu, coctosimas u3 817 denoBek
(346 myxunn, 417 xeHmuH), coopannas Bo Bpems uccienoBanusi JCCE-PO [4].
MenuaHHBI  BO3pacT BBEIOOpKHM cocTaBimsser 47 jer. Bribopka Obura
CEKBECHUPOBAHA C HCITOJIb30BAaHUEM TapreTHOW MaHenH, comepskameld 217 TeHOB u
oonee 18 000 yuacTKkOB T€HOMa C KJIMHUYECKH BaXKHBIMU OJHOHYKIJICOTHUIHBIMHU
BapHaHTaMU;

* BpIOOpKa OONMBHBIX ceMeiiHo¥ rumepxonectepuHemuei (CI'XC), cocrosmas u3
372 uenoBex (107 myxuuH, 265 keHIMH). MeauaHHBIA BO3PacT BBIOOPKH
coctaBisieT 57 neT. Beibopka Obl1a CEKBEHHPOBaHA C IIOMOIIBIO TIOJIHOTEHOMHOTO
CEKBEHHPOBAHUSL.

Jis KaXkmoro y4acTHHKa ObUTM M3MEPEHBI MoKazarenu Junuanoro npogws — JITTHII,

JIIBIL, OXC u TI'. B pamkax cyouccnenosanusi ATEPOI'EH-MBanoBo y4yacTHHKaM

nccnenoBaanss DCCE-P® mo MBanoBckoit obmact 0110 mpoBeaeHo Y3U COHHBIX H

Oenpennbix aprepuid. JlanHpie oOcnemoBanusa uMerOTcs ans 61.5 % ydacTHHKOB

BbIOOpKM 13 lBaHOBckoW oOnactu. MmerloTcss JaHHBIE O CTEHO3€, BBICOTE

aTepOCKIIEPOTUIECKUX OJISIIEK, MX KOJIMYECTBO, TONIIMHA HHTHMa-Me/IHa.

st moctpoenwns 1LT'P O HCTIONB30BaHbI TAaHHBIE U3 TPEX PA3IWYHBIX cTatel [2, 3,

6], Bimrouaroniue B ceos ot 1308 no 2 432 587 BapuaHTOB IS pa3IMUHBIX JIMITATHBIX

(heHOTHIIOR.

PaccmaTpuBanmces Tpu cioco6a npumenenwust LITP:

* wucnonp3oanne IIII'P «xak ecTb» Ha OCHOBE MCXOAHBIX OIEHOK 3(deKTa Bcex
3HAYMMBIX BAPHAHTOB;

* mnouck ontuManbHoi LII'P ¢ nomompio nogxona C+T (clumping & thresholding),
peanu3oBanHoro B meroze PRSice-2 [7];

* pacuer LHIT'P ¢ ucnons3oBanuem LDpred-2 [8].

Hcnonb3ys MMEroIMecs BHIOOPKH, ObLT IpoBeeH pacdeT R? (mpoueHT o0ObsACHAEMON

nmucnepcenn) momydeHHBIX LITP mns pernorunos JITHIL, JITIBIL TT, OXC.

[TomyueHHbIe MIKaIBI OBLIM KCIIOJNB30BAHBI I KiIacCU(DUKAIMU OOJNBHBIX/3I0POBBIX

CT'XC, a Takxe A U3Y4YEHHUs CBSI3M HAJIWYMS MaTOT€HHOTO MOHOTEHHOTO BapuaHTa U

3HaueHus LI'P. Beina npousBeneHa oneHKa BO3MOXHOCTH ucnonb3oBanus LITP s

JUMUAAHOTO TpoduIst A7 IpeAcKa3aHus pe3ysIbTaToB uccienosanus ¥Y3U GenpeHHbIX

Y COHHBIX apTepuil.

Pesynomamer: B pamkax paboTsl 0bu10 npoananusupoBaso mo 20 LIIT'P mns wetsipex

nmokazatesied JunupHoro npodwis ans MBaHoBcko u  Bomoropckod BBIOOPOK

COOTBETCTBEHHO: 12 ImIKal «kak ecTb» u 8 pa3paboTaHHbIXx Meromamu PRSice-2 u

LDpred-2. Pesynbrarel R? BappupoBanu ot 3.5 10 12 % (4T0 COBIAMAET C IMTEPATYP-

HBIMHU JAaHHBIMU) AJIS1 Pa3JIMUHBIX (PEHOTHUIIOB, HAMIYYLINE Pe3yIbTaThl ObIIIM MOKA3aHbI

nipu moctpoenuu [LIT'P meTogom LDpred-2.

[Mokazano, uto pacnpeaenenus LLTP qst JITTHIT u OXC y 60onbHb1x CI'XC 1 310p0OBOTO

KoHTpOJ1st 13 MiBaHOBCKOM 001acTH 3HaUNMO pasnuyatorcs. bosee Toro, pacipenenenus

sHaveHnid [II'P mng OXC wu JIIHII 3Haunmo pasnuvaroTcs MeXIy OONBHBIMH —

HOCHUTEIISIMHM TIaTOTeHHBIX BapuaHToB B reHax LDLR, APOB un PCSK9, n GonpHBIMU

HEHOCHUTEIISIMH.

Buvigoowi: B pamkax paboTel Obuta oneHeHa s¢dektuBHOCTh mpuMeHeHus [P,

MOCTPOCHHBIX HA OCHOBE JIAHHBIX JUIS TOMYJISIIWN, OTIMYHBIX OT MOIYJISIHUN

Poccuiickoit ®Depepanun. Tarxxke Obuta OICHEHAa BO3MOMKHOCTh —KIMHHUYECKOM

npumenumoctd UII'P  mis  pasnmuuseix 3abomeBanuii, B uactHoctH, CI'XC m

aTEPOCKIIEpO3a.
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Motivation and Aim: Cardiovascular diseases are the leading cause of mortality in Russia
[1]. Polygenic risk scores (PRS) allow one to assess an individual’s susceptibility to the
development of a complex (multifactorial) disease before its clinical manifestations. The
blood lipid profile, including low-density lipoprotein (LDL) and high-density lipoprotein
(HDL) levels, triglyceride (TG) levels and total cholesterol (TC) levels, is closely
associated with the development of various cardiovascular diseases — coronary heart
disease, atherosclerosis and hemorrhagic stroke. In recent years, many different genome-
wide studies have been conducted to search for associations of genome variants with
blood lipid levels [2, 3], on the basis of which various PRS can be constructed. The
purpose of this work is to assess the applicability of previously published PRS for lipid
profile phenotypes to the Russian population, to find the optimal method for using PRS
data and to assess the applicability of PRs in clinical practice.

Methods and Algorithms: This study uses three samples:

» A population sample from the Ivanovo region, consisting of 1,673 people (624 men,
1,049 women), collected during the ESSE-RF study [4]. The median age of the
sample is 50 years. The sample was sequenced using a targeted panel containing
242 genes and more than 2,000 genomic regions with clinically important single
nucleotide variants included in the published PRS;

» A population sample from the Ivanovo region, consisting of 817 people (346 men,
417 women), collected during the ESSE-RF study [4]. The median age of the sample
is 47 years. The sample was sequenced using a targeted panel containing 217 genes
and more than 18,000 genomic regions with clinically important single nucleotide
variants;
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+ A sample of patients with familial hypercholesterolemia (FH), consisting of
372 people (107 men, 265 women). The median age of the sample is 57 years. The
sample was sequenced using whole genome sequencing.

For each participant, lipid profile indicators were measured — LDL, HDL, total

cholesterol and TG. As part of the ATEROGEN-Ivanovo substudy, participants in the

ESSE-RF study in the lvanovo region underwent ultrasound of the carotid and femoral

arteries. Survey data are available for 61.5 % of sample participants from the lvanovo

region. There is data on stenosis, the height of atherosclerotic plaques, their number, and
intima-media thickness.

To construct the PRS, data from three different articles were used [2, 3, 6], including

from 1,308 to 2,432,587 variants for various lipid phenotypes.

Three methods of using PRS were considered:

e Application of the PRS “as is” based on initial estimates of the effect of all
significant variants;

» Finding the optimal PRS using the C+T (clumping & thresholding) approach
implemented in the PRSice-2 method [7];

» Calculation of PRS using LDpred-2 [8].

Using the available samples, R? was calculated (percentage of explained variance) of the

obtained PRS for the LDL, HDL, TG, and TC phenotypes.

The resulting scales were used to classify patients/healthy patients with FH, as well as

to study the relationship between the presence of a pathogenic monogenic variant and

the value of PRS. The feasibility of using lipid profile PRS to predict femoral and carotid
artery ultrasound findings was assessed.

Results: As part of the work, 20 PRS were analyzed for 4 lipid profile indicators for the

Ivanovo and Vologda samples, respectively: 12 “as is” scales and 8 developed by the

PRSice-2 and LDpred-2 methods. R? of resulting PRS varied from 3.5 to 12 % (which

coincides with the literature data) for various phenotypes, the best results were shown

when constructing the PRS using the LDpred-2 method.

It was shown that the distributions of PRS for LDL and TC in patients with FH and

healthy controls from the Ivanovo region are significantly different. Moreover, the

distributions of PRS values for total cholesterol and LDL differ significantly between
patients who are carriers of pathogenic variants in the genes LDLR, APOB and PCSK9,
and sick non-carriers.

Conclusion: As part of the work, the effectiveness of using the PRS, built on the basis

of data for populations other than the populations of the Russian Federation, was

assessed. The possibility of clinical applicability of PRS for various diseases, in
particular FH and atherosclerosis, was also assessed.
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