38 QK MILJICKCHBIC HpO6J'IeMBI CCPACHHO-COCYAUCTBIX 3a00JIeBaHMIA

YIK 616.153.922
DOI 10.17802/2306-1278-2020-9-2-38-44

MOJIUMOP®U3M I'EHA APOA5 Y MAIIMEHTOB C IEPBUYHOH
TUNEPTANIAJIEMUEN

C.B. Muxaiiioa', /I.LE. Upanomyk', H.C. Illupoxosa?, E.B. Illaxtmneiigep' =

‘Dedepanvroe cocyoapcmeennoe 0100xcemnoe Hayunoe yupedxcoenue «PedepanvHulii UCCTE008aMENbCKULL
yeump Hncmumym yumonoeuu u cenemuxu Cubupcxoeo omoenenus Poccutickoui akademuu nayxky, np. Akademuxa
Jlaspenmuwesa, 10, Hosocubupck, Poccutickas @edepayust, 630090, *@edepanbroeocydapcmeeHHoe A8MOHOMHOE
obpazosamenvHoe yupesxicoerue svicuieco obpazosanus «Hosocubupckuii HayuoHAnbHBIN UCCIE008aMENbCKULL
2ocyoapcmeenublll yuusepcumempy, yi. llupozosa, 2, Hosocubupck, Poccutickas @edepayus, 630090

OcHoOBHBIE MOJIOKEHUS

» Uzyuen mommmophusm reHa APOAS y manueHToOB ¢ CEMEHHON TUIepXOJIECTePUHEMHUEH METOIOM
TapreTHOr0 CEKBEHUPOBAHUSI.

e BrrsBiieHo BoceMb 3amMeH B reHe APOAS: 152075291, rs3135506, rs2072560, rs2266788, rs3135507,
1s34089864, 1619054, rs651821, niis KOTOPHIX paHee MOKa3aHa aCCOLMALNS C JUCITUIUIEMUECH.

» Haiinena panee He onucannas 3ameHa Alal69Asp, KoTopasi MOXKET MEHSTh 3apsiJi CaliTa CBS3bIBA-
HUSL OeJIKa ¢ JIMIUIHBIMU KaIUISIMU B FENIAaTOLUTAX.

* ['enernueckue Bapuantbl APOAS, pacnpoCTpaHEHHbIE Y MALIMEHTOB ¢ CEMEUHOM TUIEPX0JIeCTEPU-
HEMHEH, MOTYT Y4acTBOBAaTh B ()OPMUPOBAHUH [1ATOJOTMUYECKOTO (DEHOTHIIA TUCTUIIUIEMHUN.

AHanu3 reHeTHuyeckoro mnonuMopdusma rena APOAS5 cpenu TAIUCHTOB
€BPOIEOMTHOTO TPOUCXOKAEHHUS C CEMENHON TUIIEPXOJIECTEPUHEMHUEH.

........................................................................................................................................................

Bri6opka u3 43 HEpOICTBEHHBIX MAIIMEHTOB €BPOIICOMIHOTO MPOUCXOKICHUS C
cemetinoit runepxonecrepuaemueit (CI'XC) chopmupoBaHa ¢ HCIIOITH30BAHUEM
muaraoctrdeckoro kpurepust Dutch Lipid Clinic Network. TapretHoe cexBeHH-
poBanue renoMmuoit JIHK BemonmaeHO ¢ moMmomipio Habopa NimbleGen SeqCap EZ
Choice kit ma mupocexBenarope Roche Junior GS (Roche, IlIBetimiapwst).

V mamumentoB ¢ CI'XC BeIsiBIIEHBI BoceMb 3aMeH B TreHe APOAS5 — rs2075291,
1rs3135506, rs2072560, rs2266788, rs3135507, rs34089864, rs619054, rs651821, —
JUISl KOTOPBIX paHee MMoKa3aHa acCOLMalMs ¢ AUCIUIIUAEMUEH, a TakkKe OlHA paHee
Pesyabrarsl He onucaHHas 3aMeHa Alal69Asp, KoTopasi MOKET MEHSTh 3apsi/] CaiTa CBSI3bIBAHUS
Oenka ¢ JIMMUAHBIMU KalUIsIMK B TeraronuTax. He BBIBICHO pasiuyuil B 4acToTe
BHYTPHUI'€HHOTO raruiotuna ApoAS*2, s KOTOpOro paHee MoKa3aHa acCOLMaIys ¢
MOBBIIIIEHHBIM YPOBHEM TPUIIMLIEPUIOB, Mexk 1y nanueHTamMu ¢ CI'XC 1 nomyssimuyei.

........................................................................................................................................................

I'enermueckue Bapuantel APOAS5, pacnpoctpaneHHble y marmeHToB ¢ CI'XC,
MOT'YT Y9aCTBOBATh B ()OPMHUPOBAHUH MATONIOTHIECKOTO ()EHOTHIIA JUCITUITHICMHH,
OfIHAKO Juisi OoJee TOYHOM OIEHKH WX BKJIQJA I1e1eco00pa3HO TPOBOIUTH
middepennuanuto nanueHaToB ¢ CI'XC 1Mo ypoBHIO TPUTITUIIEPHIIOB.

........................................................................................................................................................
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* The APOAS5 gene polymorphism was studied in patients with familial hypercholesterolemia using
targeted sequencing.
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* Eight substitutions in the APOAS5 gene (rs2075291, rs3135506, rs2072560, 1s2266788, 1s3135507,
rs34089864, rs619054, rs651821) were identified. They have been previously reported to be associated
with dyslipidemia.

» A previously undescribed substitution, Alal69Asp, have been determined. It is responsible for
altering the charge of the protein binding site to lipid drops in hepatocytes.

* Genetic variants of APOAS, common in patients with familial hypercholesterolemia, may be
involved in the formation of the pathological phenotype of dyslipidemia.

To study APOAS5 genetic polymorphism in Caucasoid patients with familial
hypercholesterolemia.

........................................................................................................................................................

Sample of patient with familial hypercholesterolemia (43 unrelated Caucasoid
persons) was formed using Dutch Lipid Clinic Network Criteria. Targeted
sequencing of genome DNA was performed by NimbleGen SeqCap EZ Choice kit
on pyrosequencer Roche Junior GS (Roche, Switzerland).

In patients with familial hypercholesterolemia, 8 substitutions were identified
in the APOAS5 gene: 152075291, 153135506, 152072560, rs2266788, rs3135507,
rs34089864, rs619054, and rs651821, that are known to be associated with
dyslipidemia. One novel substitution Alal69Asp was found. It is responsible for
changing the charge of a domain for lipid droplets binding in the APOAS protein.
There were no differences in the frequencies of the ApoA5*2 intragenic haplotype,
which has been recently reported to be associated with an increased triglyceride
levels in patients with familial hypercholesterolemia and the population.

........................................................................................................................................................

Genetic variants of APOA5, common in patients with familial hypercholesterolemia,
may be involved in the formation of the pathological phenotype of dyslipidemia.
However, amore accurate assessment of their contribution is required to differentiate
patients with familial hypercholesterolemia according to their triglycerides level.

Hyperlipidemia ¢ Triglycerides ¢ Lipoproteins * APOAS5 gene ¢ Genetic polymorphism
* Haplotypes
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Cnucok cokpameHui

JIOBII — nunomnpoTtenHs! oueHb BeIcoKoM mioTHOcTH  CI'XC  — cemeliHas runepxoiecTepuHeMHUs

OHII — OZHOHYKJIECOTHUIHBIH MOTUMOPHHU3IM APOAS — anonunonporenH A5
T — TPUIIULEPUIBI
Beenenne (hakTOpOM pHCKAa OCTPOro IMAaHKPEaTHTa, a YMEPEHHO

[lepBuyHas rHIEPINIHAEMHS — OTHO U3 CAMBIX pac-
HPOCTPaHEHHBIX HAPYIIEHHI MeTaboIM3Ma Y YeloBeKa,
BBIP2YKAEMOE MOBBIIICHHBIM YPOBHEM JIMIHMIOB W/HIIH
JIMIIOTIPOTEMHOB B TJIa3Me KpoBH. PacripocTpaneHHOCTh
MOBBIIIEHHOTO OOIIET0 XOJIECTEPUHA CBHIBOPOTKH, IIO
maaaeiM BO3, cocraBnsier 54% cpemu mpencraBuTe-
Jefl MY)KCKOTO M >KEHCKOTO TI0JIa €BPOIICOMIHON pachl
(https://www.who.int/gho/ncd/risk _factors/cholesterol
text/en/). YacTto 3TO HapylIeHHE COMPOBOXKAACTCS IO-
BBIIICHHBIM ypoBHeM (6omnee 1,70 MMOIB/T) TpUTIIUILIC-
punos (TT'). Beicokuii ypoBeHb XoecTepiHa — OIUH U3
OCHOBHBIX (DAaKTOPOB PHCKA aTepOCKIIepO3a, KOTOPHIH B
CBOIO OYepe/Ib BEAET K Pa3BUTHIO UIIEMUYECKOI 00me3-
HH cepALa, CTaOMIbHO HAaXOAsIIEHCs Ha IEPBOM MecTe
cpemy MpUYMH cMepTH B mupe (Www.who.int/news-
room/fact-sheets/detail/the-top-10-causes-of-death).
Bricokuit ypoBenb TI (Gomee 20 MMoOnb/) sSBIsSETCS

MOBBILIEHHBINA — OXKUPEHHUSI, aTEPOCKIIEPO3a, CAXapHOTO
nuadeTa 2-ro TUma, MeTaboJIMYECKOro CHHPOMa U cep-
JICYHO-COCYIUCTRIX 3a0oeBanwii [ 1-3].
Pa3sHOBUAHOCTH NEPBUYHON MIEPIUNUAECMUU, CE-
meiinas runepxonectepuaemus (CI'XC), — moHOTEH-
HOe 3a0oieBaHne, IPU KOTOPOM HapylleHue mMeTado-
JU3Ma XOJIECTEpPUHA B PSIZIE CIydaeB COMPOBOXKIACTCA
nosbiieHreM ypoBHs TI' u 00ycioBieHO romMo- Wiu
TE€TEPO3UTOTHOM MEPECTPOMKON B OJHOM M3 TEHOB.
Kackannblii T€éHETHYECKHM CKpPUHMHI IPU3HAH Hau-
Oonee >(PPEKTUBHBIM METOJOM BBISBICHUS CITydacB
CI'XC, B TOM uuncie 10 KIMHUYECKUX MPOSBICHUN
3aboneBanus [4]. MonekyispHO-TeHeTHUecKas aua-
rHoctuka CI'XC no3BoJjsieT CBOEBpEMEHHO Ha3HayaTh
MayeHTaM aJIeKBaTHYIO TEeparuio, MpeaoTBpallao-
IIYI0 Pa3BUTHE OCIOKHEHUI OCHOBHOTO 3a00JIeBaHUS.
I'enpr MeTaboOMM3Ma X0JIeCTEpUHA, MYTAIlUH B KOTOPBIX
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o0ycnoBmuBaroT 00Tyt Yacts cirydaeB CI'XC (LDLR,
LDLRAPI, APOB, u PCSK9), OTHOCUTETHHO XOPOIIIO 13-
YYEHBI, U MX TEeHeTHYECKUI aHaJIN3 ITUPOKO UCTIONB3YeT-
cs1 B muarHoctuke [2]. Eme Heckonbko reHoB — CYP7A1,
LIPA, ABCGS5, ABCGS, PNPLAS5 — BKIIO4EHBI B aHAJIA3
npeapacnonoxkeHHocty k CI'XC nenasno [5]. Omnako
i 30% nauuentoB ¢ CI'XC He ynaercst BbIIBUTb [eHe-
TUYECKYTO TIPHIHMHY Pa3BUTHS 3a001eBaHMs [6].

Jlannast paboTa HampaB/ieHa Ha TIOMCK paHee He U3-
BECTHBIX F'€HETHYECKHUX BapHAHTOB, BHI3BIBAIOLINX pa3-
Butue penoruna CI'XC u apyrux Gopm TUCIUIHACMHH.
MBI IpoaHAM3UPOBATH TEHETHYCCKUN TTOTMMOP(H3M
rera APOAS, XOTOpBIA KOAUPYET KITFOUEBOU PETYIISTOD
koHUeHTpamu TI' B 11a3Me KpoBU y €BpOIIEOU/IHBIX T1a-
IIUEHTOB C CEMEIHON THnepXoyiecTepUHEMHUEH.

I'en APOAS5 pacnonoxeH Ha xpomocome 11 B 5o-
kyce 11g23.3 BOMM3M Kitactepa TeHOB allOJIUIIONPOTE-
uHoB APOA4/APOC3/AP0OAI na paccrostHuu 27 ThIC.
HYKJIEOTHHBIX Map ot 3'-koHua reva APOA4, cocrour
U3 YeThIpeX AK30HOB, MEPBbIA U3 KOTOPBIX HEKOIUPY-
romuit [7]. Cunaresupyemsiii nomunenTtug APOAS co-
CTOUT 13 366 aMHUHOKHCIIOT, MepBble 23 M3 KOTOPBIX
ABJIAIOTCS JIAepHbIM nentujaoM. Ilocne ero orpesa-
HUSI TIOJTy4aeTcsi BBICOKOrUApooOHbIi OesoK, conep-
kamui 343 aMUHOKHCIOTEL: 1-146 OTBETCTBEHHEI 3a
CBSI3BIBAHHE C JTUTOMPOTEMHAMH BBICOKON W OYEHb BBI-
cokoif mnorHoctu (JIOBII), 161-181 — 3a cBsA3bIBaHME
C TIOBEPXHOCTBIO >KHPOBBIX Kallellb B TeMaToLUTax;
186222 — 3a cBsi3pIBaHUE C renapuHoM, 192-238 —3a
CBSI3BIBAHME C JUMHUIAMHU M aKTHUBAIHMIO JIUIIONPOTEHH
numnasbl, C-KoHIEBOU 1oMeH 293-343 Takke oTBeuaeT
3a CBA3bIBAHUE C JUMUIaMHu [3].

APOAS cunTesupyercs B IEUEHN, IJI€ CBA3BIBACTCS
C TIOBEPXHOCTHIO XKUPOBBIX Karenb B mporecce (op-
mupoBanus u3 Hux JIOBII, a 3arem BMecTe ¢ HUMHU
BBIXOIIUT B KpoBOTOK [8]. Omna monexyina APOAS
npuxoaurcss B cpeaHeM Ha 24 uactuusl JIOBII, yto
MoJjpasyMeBaeT B OOIBINEH CTENeHH pPEeryIATOPHYIO,
YeM CTPYKTYpHYIO (pyHKIHI0 3Toro 6emnka [9]. [Tomumo
JIOBII B nmna3zme kpoBu APOAS cBsi3bIBaeTCs ¢ XUIIO-
MHUKPOHAaMH M JIUIONPOTEHNHAMHU BBICOKOH NMIOTHOCTH
[3]. Huskuii ypoBens skcnpeccun APOAS nokaszan B
suTeponutax [10], 6eI0k MOXKeT HHTEPHATN3UPOBATH-
Csl aJUMOIUTaMH, B KOTOPBIX OH TaK)K€ HAXOTUTCS B
CBSI3U C KUPOBBIMHU KarisiMu [3].

IIpennonaraercs, uto APOAS5S moxer ydacTBOBaTh
B perymsimn KoHenTparn TI' Ha HeCKONbKUX dTarax
Metabonm3ma JmnonporenHos: cexperwn JIOBII B me-
YeHH, aKTUBALUH JIUTTONPOTENH JIMMAa3bl Ha BHYTPEHHEH
MOBEPXHOCTH KPOBEHOCHBIX COCYAOB, 3aXBaTe JIUIOIMPO-
TEHHOB PEIENITOPaMH TeNaToIMTOB, AeroHupoBaHun 11
B aJIUITONINTAX U CHHTE3€ XUIOMHUKPOHOB B SHTEPOIUTAX
[11]. B pa3HbIX 3THUYECKUX TpyIIax BBISBIECHBI Pa3in-
Yaromuecss HaOOpbl OJJHOHYKJICOTHIHBIX MOIMMOpPhuU3-
MoB (OHII) rera APOAS5, accOMUPOBAaHHBIX C THITEPT-
JULEPUSIEMUEN, TUIEPXOJIECTEPUHEMHUEN, OXKUPEHUEM,
uH(papKkTOM MHOKap/a U IpyruMu 3adoneBanusvu [11].

Paznuuust Mexxay eBpOICONIHBIMY, a3UaTCKUMH U ad-
PHUKaHCKUMHM TIOMYJISIIUSMH KaK 10 4acTOTe BCTpedae-
MOCTH, TaK U aCCOLMALUK C IMIEPTPUNINLEPUIEMUCH,
caxapHbIM JUA0ETOM 2-IO THIIA, META0OIMUSCKUM CHH-
JIPOMOM TMOKa3aHbl s 15662799 u rs3135506 [3, 12,
13], 4TO TOBOPUT O HEMOIHOM MEHETPAHTHOCTHU ITUX OJI-
HOHYKJICOTHHBIX IIOJIMMOP(U3MOB.

Jna APOAS nokazano HaJu4ue BHYTPUTECHHBIX ra-
w10TUIOB (0003HaUaeMbIX ApoAS* 1 — 5) mo moaumMop-
dbuzmam 15662799, 152266788, 13135506, s2072560
[7, 13, 14], rarmotun ApoASX2, npelcTaBiIeHHbIN B
€BPOTCOUTHBIX TOMYJSAIUIX ¢ 9acTOTOH okoio 8%,
acCOLIMUPOBAH CO CHMXKEHHOU 3kcripeccuer APOAS
1 TIOBBIIEHHBIM ypoBHeM TI' mo cpaBHeHHMIO C ye-
ThIpbMs Ipyrumu Bapuantamu [13]. IloxazaHo, yTo
XapaKTepu3yIonuii ero Bapuant rs2266788C B 3'- He-
KOAMPYIOIIEH 00JacTH reHa Co3/1aeT MOTEeHIIMATbHBIN
CalT CBA3BIBaHMS AJIS SKCIPECCUPYIOLIEHcs B MeUeHN
MukpoPHK miR-485-5p, 4To mpuBOAKT K MOCTTpaHC-
KkpurmuoHHOW mayH-perymsuun MPHK APOAS [15].
[Ipennonaraercs, yro nmenHo 3tor OHII onpenens-
€T XapaKTEepHbIN NJI1 HOCUTEJEN JTaHHOIO TaruioTUIa
CHIDKCHHBIN ypoBeHb Oenka APOAS.

MaTepna.ﬂm " METOAbI

[IpoTokon uccrienoBaHus 0A00PEH ATHUYECKUM KO-
muTeToM HaydHO-MccrnenoBarebcKoro  WHCTHTYTa
Tepanuy U NPOoQHUIAKTUICCKOW METUIIMHBI — (UiTnaa
Wnctutyra nutonoruu u reaetuku CO PAH (HoBocu-
oupck, Poccus). [lnceMeHHOE HHGOPMUPOBAHHOE CO-
racue Ha OOCJIeJIOBaHUE M YYacTHE B UCCIICTOBAHHUH
MTOJIY9ICHO OT KaKIOoTo manuenTa. st mui momoxke 18
JeT MHPOPMHUPOBAHHOE COINIACHE IMOIMUCAHO OJIHUM
13 POIUTENICH MU 3aKOHHBIM OIEKYHOM.

Habop marepuana mpoBomwics B HaydHo-KinHU-
geckoM TieHTpe Jmrmaonornn HUWTIIM — dbummana
NIul" CO PAH. O6cnenoBanbl 43 HEPOACTBEHHBIX T1a-
LIMEHTa B BO3pacTe OT 6 10 48 JIeT ¢ JMarHo30M «oIpe-
JeJICHHAs! CeMeHHasi TMIIEPXOJIeCTEPUHEMHS» Corvac-
Ho kputeputo Dutch Lipid Clinic Network [16].

T'enomuas JIHK 151 ceKBEHMPOBAaHMSI HOBOTO IO-
KOJICHUSI BBIJICJIEHA W3 JICMKOLIUTOB BEHO3HOM Kpo-
BU IyTE€M SKCTpakuuu ¢eHon-xmaopodopmom [17]. B
JU3aiH TapreTHOM TaHeIN BKIIOYEHBI KOAWPYIOIIHE
(hparMeHTHI ¥ MPUJICTAOIINE CANTHI CIIAaliCHHTa TEHOB
JUMHIHOTO oOMeHa, B ToM uuciie APOAS. Jlns npuro-
TOBJIEHUS] OMOIMOTEK HCIoNb30BaH Habop NimbleGen
SeqCap EZ Choice kit (Roche, HlIseinapus). Kaue-
ctBo aHammsupyemoirr JIHK u mpuroToBieHHBIX OH-
OJIMOTEK OIEHEHO C IMOMOIIBIO0 CUCTEMbl KalMIUIIPHO-
ro anekrpodopesa Agilent 2100 Bioanalyzer (Agilent
Technologies, CIIIA). AHanu3 roToBoil OUOIMOTEKH
BBITIOJIHEH Ha mmpocekBeHarope Roche Junior GS
(Roche, IlIBeiinapws).

buonHdopManMOHHBIN aHANIN3 NaHHBIX CEKBEHU-
poBanus npoBeneH B cucteme NGSWizard Ha mmar-
dbopme Genomenal (ru.genomenal.com) u BKJITIOYAI:




S.V. Mikhailova et al.

KapTUPOBAaHUE JaHHBIX HA T'€HOM 4YelloBeKa (BepcHs
GRCh38), xoHTpOJib KauyecTBa, ygaJieHHE IyIUIMKa-
TOB, BBISIBICHHE OJHOHYKJICOTHIHBIX BapHaHTOB U
uHcepuuit/nenenuii B rene APOAS5. AHHOTanus 10-
JYYECHHBIX BAPUAHTOB MPOM3BOAMIACH C UCIIOIB30Ba-
HueM 0a3 jgaHHbix gnomAD (gnomad.broadinstitute.
org), ClinVar (www.ncbi.nlm.nih.gov/clinvar), HGMD
(www.hgmd.cf.ac.uk/ac/index.php) u naHHbIX JUTE-
parypsel. IIpu anannse HOBOM 3aMEHBI yYMTHIBAIUCh
JTAaHHBIE TECTUPOBAHUS in silico ¢ TOMOILBIO MPO-
rpamm SIFT (provean.jcvi.org/index.php), PolyPhen-2
(genetics.bwh.harvard.edu/pph2), Mutation Taster
(www.mutationtaster.org) u LIST (list.msl.ubc.ca).

PesyabTarsl

Oo6Hnapyxennbie y narnueHToB ¢ CI'’XC reneruue-
ckue BapuaHThl reHa APOAS nipefictaBiieHbl B mabiuye.

BapuantoB rena APOAS, nist KOTOPBIX paHee MoKa-
3aHa accoUMaIMs C TSDKEIBIMU (OPMaMH THUIIEPTPHT-
nmunepunemuu [11, 14], B uccienoBaHHOM BRIOOPKE HE
HaiiieHo. YeTbIpe n3 00HapyKEHHBIX OTHOHYKIICOTH/I-
HBIX BapWaHTa npeacka3ansl B ClinVar kak po6poka-
yecTBeHHbIe. /|11 BocbMu panee Haipenneix OHII B
Pa3HBIX STHUYECKHX TpyIINax MOKa3aHa acCoLMaIus ¢
TUMEPTPUITHLIEPUIEMUEH NN THIEPXOJIeCTepUHEMHU-
ell, Ipu ITOM OLIEHEHHbIE HAMM YacTOTHI ATUX MOJIH-
MOpP(HU3MOB B MCCIICOBAaHHON BBHIOOpKE HE MOKa3aiH
JIOCTOBEPHBIX OTJIMYHUI OT MOMYJSLIUOHHBIX. BeposT-
Hee BCEro, 9TO CBSI3aHO C TEM, YTO B BBIOOPKY ObLIH

BKJtoueHbI narreHTsl ¢ CI'XC 0e3 yuyera Hau4us Win
OTCYTCTBHS y HUX TUIIEPTPUTIIUIICPUICMHH.

Mpl TaKke OUSHWIHM B UCCIEeyeMOH BBIOOPKE 4a-
CTOTy BHYTPHICHHOro Taruotuna ApoAS5*2, ompe-
JIESIEMOT0 TI0 HAJIWYUI0 BapuaHTOB 152266788G u
rs2072560T: BbISBIEHBI IIECTh IE€TEPO3UTOTHBIX HO-
cuteneit storo Bapuanta (7%), 9TO COOTBETCTBYET €ro
4acTOTE B €BPONEOUIHBIX MOmymsusax [13].

YV 0fHOro NanueHTa HaifIeHa paHee He OIIMCaHHAsl 3a-
meHa Alal69Asp B ax3oHe 4 rena APOAS. HenonsipHblit
QJIAHWH, HAXOISIIUICS B JOMEHE OejKa, OTBEYaIOIeM
3a CBS3b C JIMITUIHBIMU KaIlUISIMK, 3aMEHEH TIPH 3TOM Ha
OTPULIATEBHO 3aPSKEHHYIO aclaparHHOBYIO KHCIIOTY.
TectupoBanue in silico 3amensl Alal69Asp nokazano
WHJICKC TIaTOIeHHOCTH 1Mo nporpamme Mutation Taster
126 6amnos, o PolyPhen-2 — 0,956 6amna, no LIST —
0,703407 Ganna, 4to yKa3bIBaeT Ha BEPOATHYIO HAToO-
TeHHOCTh 3TOI0 BapHaHTa; nporpamma Provean (2,119
Oasa) onpesennia 3aMeHy Kak HelTpanbHyro. Jis on-
HO3HAUHOW OICHKH e¢ (DYHKIMOHAJIbHOW 3HAYMMOCTHU
TpeOyIOTCS TOTIOTHUTEIBHBIC HCCIICIOBAHUSL.

Oo6cyxaenune

['uneprpurmunepueMun ¢ yMEpEeHHO TIOBBIIICH-
HbIM ypoBHeM TI, kak NpaBuio, UMEIOT IIOJUI€HHOE
HacJIeZIOBaHUE U PACIIPOCTPAHEHBI CYIIECTBEHHO IIINPE
MOHOTECHHBIX TSDKEJBIX (opM dTOTO 3a00seBanus [11,
14]. T'unepxonecrepunemun, B Tom uucie CI'XC,
MOTYT CONPOBOXAATCS THUIEPTPUNIULEPUIEMUIMH,

Taomuua. Hyxineorunasie BapuanThl reHa APOAS, naeHTU(GHUINPOBaHHBIE B TPYIIIE TTAMEHTOB C CEMEHHON
runepxonecrepueMueii. YactoTa peakoro amiels NpeacTaBlIeHa COIIacHo 6a3e JaHHbIX gnomAD
Table. Nucleotide variants in APOAS5 gene, identified in patients with familial hypercholesterolemia. Minor allele frequency is given

according to gnomAD database

Opnonykiieoruinble | Jlokanuzanusi /|  Yactora peakoro ajuies /

BapuaHTbl / SNV Localization Minor allele frequency
152075291 Gly185Ser 0,0062
9K30H 4 / exon 4
1s3135506 Ser19Trp 0,0675
3K30H 3 / exon 3
Alal69Asp
Hogast / New oxson 4 / exon 4 HJI / na
12072560 Hnrpon 3/ 0.1
Intron 3
1s45596738 3’ UTR 0,0565
1s12287066 lleddlle 0,0791
9K30H 3 / exon 3
152266788 3’ UTR 0,0677
13135507 Vall53Met 0,0508
9K30H 4 / exon 4
1$33984246 0,0565
134089864 3 UTR 0,0387
15619054 0,1896
1$651821 5’ UTR 0,1195
rs143292359 Ala315Val 0,0006

5k30H 4 / exon 4

AccounupoBannslii ¢penorun, ClinVar, cepliku /
Phenotype, ClinVar, References

...............................................................................

luneprpurmmnepunemust / Hypertriglyceridemia [17, 19]

lumeprpurmunepunemus / Hypertriglyceridemia [20]

luneprpurmuuepuaemust, runepxonecrepunemus (JIOBIT)
/ Hypertriglyceridemia, hypercholesterolemia (VLDL) [21]

JlobpoxauectBernHas / Benign

T'uneprpurmuuepuaemus / Hypertriglyceridemia [7, 15]
l'mmepxonectepunemus / Hypercholesterolemia [22]

JloO6pokauecTBeHHast / Benign
l'unepxonecrepunemus / Hypercholesterolemia [23]

l'unepxonecTeprHeMus B OTHOM ramioTare ¢ 1$34089864 /
Hypercholesterolemia in association with rs34089864 [23]

Tuneprpurnunepuaemus / Hypertriglyceridemia [19]

JlobpoxauectBenHast / Benign [13, 24]

Ilpumeuanue: JIOBII — nunonpomeunui ouens evicoxoll niomuocmu; H/{ — nem oanneix; UTR — nempanciupyemas oonracme.
Note: NA — not available; SNV — single nucleotide variations; UTR — untranslated region, VLDL — very-low-density lipoprotein.
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MPY 3TOM TATOr€HHbIE MYTallid B HEKOTOPBHIX T'eHaX
MeTaboM3Ma XOJIEeCTepHHA BCEINa BBI3BIBAIOT TOIBEM
yposus TT" (LIPA, ABCGS5 n ABCGS), uto He Xapakrep-
HO JJIs1 Apyrux reHoB. st psiia TeHOB MOKa3aHo, YTO
MYTAalLlUH B HUX, HE CIIOCOOHBIE CaMH 110 ce0e PUBOIAUTD
k CI'XC, moryt MmoquduuupoBars (heHOTHUIT 3TOro 3a00-
JIeBaHUs, YCYTyOUB TSDKECTh KIMHUYECKUX MPOSBICHUM
[5]. DTO MOXET IPUBOANTE K TOMY, YTO CPEIH TAIHEH-
toB ¢ CI'’XC OymyT BcTpeuarscest Te, deit eHoTHn 00y-
CJIOBJICH MyTalMsIMU B Oosiee ueM ofHoM reHe. bobiioe
KOJIMYeCTBO NonuMoppusMoB reHa APOAS, accouuu-
POBAaHHBIX C MNOBBIIIEHHBIM ypoBHeM TI' n umeromux
4gacToThl 5—10% B €BPOMEONIHBIX MOIMYISIHIX, TTOIpa-
3yMEBaeT CYLIECTBEHHYIO POJIb I'€HETHUYECKOro (oHa,
CO3/1aBa€MOI0 3TUM T€HOM, B IPOSIBJICHUHM 1aTOJIOrHYe-
CKOTO (DEHOTHIA CEMEHHON THIIEPX0JICCTEPUHEMHUH.

IToMuMoO 3TOrO MOKA3aHO, YTO B OIIPEIEIICHUN YPOBHS
TPUNIUIIEPUIOB TUIA3Mbl KPOBH CYIIIECTBEHHBI B3aUMO-
nevictus reHa APOAS5 ¢ HeHacHeACTBEHHBIMH (haKTo-
paMM: HaJIMYUEM OXHMPEHMS, NUILEBBIMU NPHUBBIYKAMHU
U moTpedieHreM ankorons [25]. B pesynbrare aHammza
CIEKTpa reHeTHYeCKuX BapruaHToB APOAS5 Mbl BBISIBUIN
y nampeHToB ¢ CI'’XC BoceMb MOMMMOP(HBIX CAaHTOB,
JUIl KOTOPBIX paHee MMOKa3aHa acCOIMaIys C THIEepI-
NUIEMUEH, ¥ OHY paHee He OIMCAHHYIO ITIOTEHIMAIILHO
MAaTOTEHHYIO0 MYyTalUIO B 3K30HE 4 3T0ro rexa. [lpu stom
YacTOTHI BBISBIICHHBIX HAMU BapUAaHTOB HE OTINYAIIHChH
OT MOMYJISAIMOHHBIX. JTO TOBOPUT O TOM, YTO PacIpo-
cTpaHeHHbIe TonmMophu3Mel rera A POAS He BIUSIOT Ha
npenpacnonokenHocts kK CI'XC, omgHako peaxue Bapu-
AHTBI ITOTO TeHa TPEOYIOT AOMOIHUTEIBHOTO BHUMAHUSL.

st oueHKM BKJaga OOHAPY)KEHHBIX BapUaHTOB B
(denoTun 3aboneBaHust TPEOYIOTCSl PACIIMPEHHUE BbI-
Ooopku u auddepeHHAUs MALUSHTOB IO YPOBHIO
TPUIIINLEPUIOB.

3akiloueHue

V mnanuentroB ¢ CI'XC BeiaBiensl Bocemb OHII,
IUIl KOTOPBIX paHee B Pa3HBIX 3THUYECKUX IPyIIax
MO0Ka3aHa accoLUuanys ¢ JUCIUNUAESMHUEH, 1 OJHa pa-
Hee He ONMCaHHas MOTEHIHAIBHO NaTOreHHas 3aMeHa
Alal69Asp B sx30He 4 reHa APOAS, npuBoasmas K
CMEHE HENOJSPHONM aMUHOKHUCIIOTHI B CalTe CBS3bIBA-
HUS C JIMIMAHBIMU KalUIAMH Ha OTPULIATENIBHO 3apsi-
XKeHHy10. [ mpoBepku ee (yHKIMOHAIBHON 3HAYU-
MOCTHU TpeOyroTcs JanpHenme nucenenopanus. Yacro-
Ta BHYTPUTEHHOTO ramiotuna ApoAS*2, npenpacmo-
JIararouiero K pasBUTHIO TUCIUNUAEMUH, Y TTAlIUEHTOB
¢ CI'XC nHe ortnuyanach OT MOMyISANHOHHOW. Takum
00pasom, TeHeTHIECKIe BapuaHThl TeHa A POAS5 MOTYT
BHOCHUTh BKJIaJ B (OPMHUPOBAHHE NATOJIOTHYECKOIO
¢enotuna CI'XC B poccHiiCKON MOMYJSIIAN, HO JUIS
OoJsiee TOUHOH OLIEHKH WX BKiana Tpedyercs audde-
peHIManys NaeHTOoB 110 YPOBHIO TPUIITUIIEPHIOB.
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