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AHHOTAOUMS

Cemeitnas runepxonectepuHemus (CI) — ayTOCOMHO-AOMUHOHTHO HOCNEAYEMOE HAPYLWEHWE NMNUMAHOrO OBMEHA, NPHUBOAALLEE
NPM OTCYTCTBMM fIEUEHMS K NPEXAEBPEMEHHOMY PA3BUTHIO ATEPOCKNEPOTUYECKMX CEPACYHO-COCYAUCTLIX 3A60NEBAHMUM 1 DATANLHBIM
ocnoxHeruam. CornacHo gaHHbim pernctpa PEHECCAHC, wactora CI e Poccuitckon Depepaumm soilwe, 4em cuntanocs padee. [u-
arHo3 3a60NeBAHUsA YCTAHABIUMBAETCH HO OCHOBAHWM OMPELENEeHHOrO KIIMHUYEeCKOro GEHOTUNA 1/ UNu PesynbTaTOB reHeTUYECKOrO
nccnenoBaHus. MonekynapHO-TeHETUYECKUI QHANK3 HE ABAAETCA PYTUHHOM NPAKTUKOM, HO €rO BLINONHEHME NO3BONAET B HONbLIMHCTBE
CNy4aeB BepUGUUMPOBATL AMATHO3 U ONTUMMU3MPOBATE TAKTHKY federHus. Hosble MOekynspHble TEXHONOTMM, TAKME KAK MOTHO3K3OMHOE
CEKBEHUPOBAHME, MOTYT MPUBECTM K OTKPHITUIO HOBbIX HEM3BECTHBIX MYTALMI; 3TO MOXET BbiTh OCOBEHHO AKTYANbHO A1 MANOMU3Y-
UEHHBIX MHOTOHOLMOHAMLHLIX Nonynsiumit. B HacTosiweit ctaTtee npueepeH knuHuyeckuit cnydait Cly Mononoi naumMeHTku ¢ ABOMHOM
reTepO3UrOTHOM MyTAUMEN MO OMUCAHHBIM NATOTEHHBIM BOPMAHTAM B FTEHAX PELENTOPa AMMNONPOTEMHOB HWU3KOM nnoTHocTu (LDLR)
w anonunonpotenra B-100 (APOB). iHTepec npeacTasnseT He TONLKO Peakoe COYETAHME MyTALMIA, HO U GEHOTUMUYECKUI PE3ysTaT
MX B3AMMOAENHCTBHKS, Honee xapakTepHsiit ansa romosurotHeix dopm Cl. [Mposeaer 6MoMHGOPMAUMOHHbI QHANMS, OBCYXAEHbI FeHO-
beHoTUNUYECKME KOPPENILUM.

KnioueBble cnoBa: cemeiHas rmnepxonectepuHemus, ABonHas rereposurotHas mytauws, red APOB, ren LDLR.

Abstract

Familial hypercholesterolemia (FH) is an autosomal dominantly inherited disorder of lipid metabolism which — being untreated-
leads to the premature development of atherosclerofic cardiovascular diseases and fatal complications. By the RENESSANCE
registry, FH frequency in the Russian Federation is higher than it had been previously considered. The disease is diagnosed by a
specific clinical phenotype and / or by the results of genetic testings. The molecular genetic analysis is not a routine one, but it
allows, in most cases, to verity diagnosis and to optimize treatment. New molecular technologies such as whole exome sequencing
may lead to the discovery of new unknown mutations; it may be especially important for poorly studied multinational populations.
This article presents a clinical case of familial hypercholesterolemia in a young female patient with double heterozygous mutation
which was diagnosed by the described pathogenic variants in genes of low-density lipoprotein (LDLR) and apolipoprotein B-100
(APOB) receptors. Of interest is not only a rare combination of mutations, but also the phenotypic result of their interaction,
which is more characteristic for FH homozygous forms. Results of bioinformatic analysis and gene-phenotypic correlations
are discussed.
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BBepgenue

Cemerinasa runepxonecrepuHemus (CI') - ayrocom-
HO-ZIOMMHAHTHOE TeHeTuYecKoe 3aboneBanme, KOTOPBIM
cTpagaoT fo 30 M/IH 4el0OBEK B MIUPe; aCCOLUMUPOBAHO
C MO>KM3HEHHO BLICOKMM YPOBHEM X07IeCTepyHa TUTIONPO-
TenHoB Hu3koit mioTHocTu (XC JIHIT) B nitasme KpoBu 1,
COOTBETCTBEHHO, PUCKOM MIIEMUYECKOil 60/Ie3HM cepaLa
(MBC), noBbIIIeHHBIM IPUOIN3NTENbHO B 20 pas 10 cpaBHe-
HUIO C OOIETIONy/IALVIOHHBIM, YTO OIpefie/isieT ee COLMalIb-

HYIO 3HAYMMOCTb ¥ HeOOXOMMOCTb PAHHETO BBIABICHNA
u nedyeHu Ans npegorspaienus VIGC u panneit cmepTu.
ITpu rereposurornoit popme CI' (pacnpocTpaHEeHHOCTD
B cpenneM 1 : 313) koHLeHTpauus o611ero xonectrepuHa
(OXC) cocraBnser oT 5 0 13 MMO/IB//, @ IPU TOMO3MU-
rotHoit popme (pacpocTpaHeHHOCTD 1 : 1 MmH) — 6omee
13 mmonb/n [1, 2]. ITo cpaBHEHNIO CO BCTPEYAEMOCTHIO
B 001eit IOMY/SsLMN, COCTAB/IAIONIeN B cpefjHeM 1 : 313,
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Knunuueckuii cnyuam

pacnpocTpaHeHHOCTb reteposurotHoit CI' cpenu nui
c IBC B 10 pa3 Bpime, cpegu nun ¢ pannein VIGC -
B 20 pas, a mpu TAXEJOW IUIEePXONeCTePUHEMUN —
B 23 pasa Boime. IIpu sTom pacnpocrpanennoctb CI Ba-
pbUpYyeT B Pa3HBIX CTPAHAX I 9THUYECKMX IPYNIAX U3-3a
s dexTa OCHOBATENA, MCIIONb30BAHNA PA3INIHBIX IMATHO-
CTUYECKUX KPUTEPUEB U CTPATeTNii CKPMHMHTIA U OCTAaeTCA
MaJIoM3y4eHHOI B O0/IBIIMHCTBE cTpaH [3].

JInua ¢ CT' ugenTndULUMPyIOTCA 110 TUIIepXOIecTepIHe-
MUU U ceMeliHOMY aHaMHe3y paHHelt VIBC B nepBUYHOM
3BeHe (OIMIOPTYHMUCTUYECKUIT CKPUHUHT) 1160 B CIeLu-
AIM3MPOBAHHBIX OTJe/IeHUAX cpenu nmaumeHTos ¢ VIBC,
ocobenHo ¢ panHeit IBC (meneBoit ckpunuuHr). Ilaror-
HOMOHMYHBIMY BHEHIHUMM IPpU3HAKaMU, 0COOCHHO 4
rOMO3UTOTHOI (GOPMBI, ABIAIOTCA KOKHBIE/CYX0XKI/IbHbIE
KCaHTOMBI, IepUOpOUTaIbHbIE KCAHTE/TIA3MBbl Y Al IeHTOB
MostoKe 20-25 j1eT 1 INIOUAHAA JyTra POrOBUILLbI Y AL K-
€HTOB MOJIOXKE 45 J1eT. YHUBepCanbHbINl CKPUHUHT JleTeN
U/WIM TOJPOCTKOB 3HAYNMTE/IbHO IIOBIIAET BBIABIAEMOCTD
CT u BBDXMBAEMOCTb OOMBHBIX (/0 YPOBHS B 00111€elt TO-
Iy/IALUN) IPYU YCIOBUY PaHHEN U JJIUTeTbHOM (I0XU3-
HeHHO) 9¢dEeKTUBHOI TUIIOTUTINEMUUCCKON Tepannm.
Hambonee fOCTymHBIM M 3KOHOMUYECKM BBHITOJHBIM
(c TOuKM 3peHus 3aTpaT Ha CITACEHHDBIN TOJ, )KM3HU) METO-
noM BeiABaeHusA mui ¢ CI' aBnigeTca KacKagHbI CKPUHMHT
4YJIEHOB CeMbJl TPOOaH/ a Ha TIPeAMET TUCTUTNLeMuUN [2].
MonexynsapHO-TeHeTUYeCKNIT aHAaNN3 He ABIAeTCA PY-
TUHHOJ IPAKTUKOIL, HO €ro BbIIIO/IHEHME TI03BO/IAET PN
He0o6XOAMMOCT! BepuUPUINPOBATh JUAaTHO3 U ONTUMMU-
3MpOBaTh TAKTUKY JledeHNUA. OJJHAKO IIPY COBPEMEHHOM
ypoBHe passutus Metosia y 20% 6onpubix CI' He yaaeTcs
0OHApY>XUTb MyTanui [4].

Cpenyt 60IBHBIX C TeHETUYECKM IO TBEPXKIeHHBIM [ U-
arHo3oM ayTocoMHo-foMuHaHTHOM CI' 60or1ee 90% myTa-
uuit o6HapyxuBaoTcs B rene LDLR (peuenTopa nuio-
MPOTEeMHOB HMU3KOI naoTHOCTH). Ha cerognAmumit nexnnb
usBecTHO 607ee 1700 MmyTtauuit B rene LDLR, crtocoOHBIX
HapymuTtb QyHKIMIO penenTopa. IIpu MyTanusax nepso-
ro KJjacca IIOJIHOCTBIO HapyIIaeTCs CUHTE3 PeleNnToOpOoB
B 9HJIOT/IA3MaTI4eCKOM PeTUKYIyMe, IIPU PYTUX K/Iaccax
MyTanuit GOpMUPYIOTCS U3MEHEHHBbIE perenTopbl. Hanbo-
nee yacTol MyTanuy norepu ¢pynknuu (loss-of-function).
Bropas mo yactore npuunna CI' (5% cny4aeB) — MyTagnu
B TeHe, KopupylomeM anoB100 - nsohopMy anonumnonpo-
TeMHa B - nmuranga ynoMaHyToro penenropa. JlanHbIi
TUII yallle BCTpeyaeTcs cpefy Hapo#oB 3anajHoit EBpo-
nbl. Hocurenu myranuit rena APOB umeroT 601ee HU3KMIA
ypoBenb OXC m XC JIHII n MmeHee BbIpa>k€HHbBIE POSAB-
TIeHU A aTepOCKIepo3a apTepuil, 4eM HOCUTEeNN MyTal it
rega LDLR. Oxono 2% cnyuyaes CI' cBA3aHbI ¢ MyTalus-
My ycunenns ¢yHknnm (gain-of-function) rema PCSK9

(mTponpoTeMHKOHBEPTA3bl CYyOTUNN3MH/KEKCYUH [I€BSITOTO
TUIIA) — CEPUHOBOI IPOTEA3BI, PEry/NINPYIOLLell lerpasjaliunio
pelerniTopa IUMMNONPOTENMHOB HUSKOI MI0THOCTU. [Tanm-
€HTBI C IAaHHOM MyTalMeil UMET B CPEHEM 60BN
ypoBenb XC JIHII u 607ee BBICOKUIT PUCK IPEX/eBpeMeH-
Horo pasputusa VIBC, yem nnuia ¢ mytanuer rena LDLR [4].
Myranunu B renax LDLRAPI, ABCG5, ABCGS8, CYP7A1
VIMEIOT pelleCCUBHBIN TUII HaCAeJOBAHMUA U KIMHUYECKHU
NpoABNATCA Kak romosurotHas CI. B kauecTBe TeHOB-
KaHJUJAaTOB, MyTal¥ B KOTOPbBIX BbI3bIBAIOT Pa3BUTUE
CT, paccmarpuBatorcsa Takxe STAPI, LIPA u PNPLAS. Opni-
HAKO B KQ)X/I01 U3 UCCIENOBAHHBIX IOMYIALUI UMEIOTCS
CBOUV OT/IMYUTEbHbIE OCOOEHHOCTY TEHETUYECKON 6asbl
CI. OTo KacaeTca KaK YaCTOTbI BCTPeYaeMOCT! OTHeNb-
HBIX T€HETUYEeCKNX BAPUAHTOB, TAK U X pa3HO0Opasus,
Habopa coueTaHMIt, SKCIPECCUBHOCTH, TEHETPAHTHOCTH
n 1p. [4].

Knnunueckoe Habmrogenne

[Marnmentka A., 29 net, B utone 2019 r. o6patuiach K Kap-
IVOJIOTY C XKajmobaMM Ha CHYDKeHNe TepeHOCUMOCTY (pu-
3MYeCKOI Harpy3ku (OfBILIKaA, yyallleHHOe CepALedneHue
IpJL IIOfybeMeE 10 JIECTHMUIIE), YMEPEHHYO 001 Y0 C1aboCTh,
YyTONILeHME aXUTITOBbIX CYXOXMINIA.

V3 anaMHesa: mepeHeca OCTPbII MHPAPKT MUOKap-
na (OVIM), gMarHOCTMPOBAHHBIN HA CTALUN ITOCTUH-
(apkTHOTO KapAMocKaeposa B ceHTA6pe 2018 r. uepes
MecAll IoCjIe YCIeIHOro pofopaspenieHna. Bo Bpemsa
roCHUTaIN3aI MUY 110 IOBOAY OBICTPOTrO IPOrpeccupoBa-
HUA ABJIEHUN 3aCTOVHOM CepIeYHO HEeJOCTAaTOYHOCTH
B OKTs10pe 2018 r. Ipyu HEOTHOKPATHOM OMOXMMUIECKOM
TeCTMPOBAHUM BbISIB/IEHA M30MMpPOBAHHAA T'UIlepXoe-
crepunemusa: OXC 13.3 mmonn/n, XC JTHII 11.5 MMonb/1.
HasnayeHn posyBacTaTtuH B fose 40 MI/cyT, mpueM KOTO-
pPOTO MPOMOJIKEH Ioce Bpimucky. Ia aTom doHe oTme-
ganoch cHibKenme OXC mo 7.3 mmonb/n, XC JIHII - go
4.8 MMOTb/M, yPOBEHD X0/IeCTEepUHA TUTTOTTPOTENHOB BbI-
COKOJI IJIOTHOCTU cocTaBua 1.19 mMonb/n (tabn. 1). Ilo-
604HBIX 9 PEKTOB IMIONIUNNEMUYECKON TepaIINy He
Hab/110a/10Ch.

ITosTopHubII OVIM nponsomen B Mae 2019 r. Ilo fan-
HBIM 9KCTPEHHOII KOpoHapoaHruorpaduu, TMI KpOBO-
cHa0>XeHM A — IIPaBBIIi, CTBOJI JIEBOJI KOPOHAPHOI apTepun
He M3MeHeH, epefHAA HUCXOAIasa apTepus B IPOKCHU-
Ma/lbHOM U CpeJlHeM CeTMEeHTaX — C HePOBHBIMU KOHTYpa-
MM, Ha TPaHN1le TPOKCHMATbHOTO M CPEJHEr0 CEeTMEHTOB
CTE€HO3MpOBaHa Ha 75%, [jajiee — C HEPOBHBIMU KOHTYPAMI.
ImaronanapHasi BeTBb, OTnOAONIA s M MHTEPMEMapHas ap-
Tepuu — C HEpOBHBIMY KOHTYpPaMMI Ha BCeM MPOTAXKeHUN,
NpaBasg KOpOHAapHasA apTepuUy OKKII03MpPOBaHa B CpefiHeM
cerMeHTe. BBINTONHEHBI TPaHC/IIOMIHAaIbHAS 6a/IOHHAS

Ta6nuua 1

AvHamuka 3Ha4YeHUWi nokasarenei nunuaHoro npoduns 3a nepuon HabnogeHus

3HaYeHIs, MMOJIb/ I

Ha ¢one runonununpemmyeckoit repanuu (5o3a B CyTKn)

IToxasarenp
bes nevenma
PosyBactarun 40 Mmr PosyBactarun 40 mr+ PosyBactatuu 40 Mr + 33eTumMn6 10 mr +
33eTumu6 10 mr 3BOIOKYMa6 420 mr
OXC 753 4.8

13.3 1.16
XC JIHIT 11.5 4.8 2.8 0.9
XC JIBIT 1.1 1.19 1.3 112
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KnuHuueckun cnyuan

CmepTs ot OHMK 81roa
B 56 net TUA B 72 ropa
XC JIHM - HeT AaHHLIX XC NHM 2,5 mmons/n

58 net
AT 3 c1, OHMK B 50 ner,
XC NHA 7,3 mmone/n

TWA B 48 net
XC THN 4,1 mmonek/n

60 ner
XC IHN 2,1 mmonk/n

WnpekcHas GonbHas.
OTnpaeHas To4ka
KackagHOro CKpMHMHra

29 ner
OUM B 29 ner,
MoBTopHbIi OUM
+4KB B 30 ner,

XC IHM 11,5 mmone/n

Ipumeuanue. 2eCI" - 2emepo3ueomnas eunepxonecmepuHemust;

OMM - ocmpuwtit ungpapxm muoxapoa; OHMK - ocmpoe napyuwierue
M03206020 KposooOpauserus; TVIA — mpanzumopras umemuseckas amaxad;
XCJIHII - xonecmepu 1unonpomeuHos HU3Koil niomHocmus;

YKB - upeckoxiHoe KOPOHAPHOEe BMEULANETNbCINB0.

Puc. 1. PopocnosHas naumeHTku A

AHTMONJIACTUKA ¥ CTEHTUPOBaHME MPABOIl KOPOHAPHOL
aprepun. JIunnacHImKaoIas Tepanns JOIOTHeHa 33eTh-
Mu6om 10 mr/cyr. B mione 2019 r. BLIIIOTHEHO TITAHOBOE
CTEeHTUPOBaHMe NepeiHell MeXKeTyJ0uKOBOl BeTB) JIeBOii
KOPOHApHOJ apTepun.

BpenHbIX npmBbIYyeK HeT. MaTh MalMeHTKM 58 f1eT cTpa-
JaeT IUIePTOHMYECKON 60J1e3HBIO, MeeT BBIPa>KEHHYIO
runepxonectepuHemuio (XC JIHII 7.3 mMmonb/n), mepe-
HecJIa OCTpOe HapyIlIeHJe MO3TOBOTO KPOBOOOpaIleH
(OHMK) B Bo3pacTe 50 net. OTel| mepeHec TPAaH3UTOPHYIO
MIIEMUYIECKYIO aTaKy B BO3pacTe 48 j1eT, MUMeeT yMepeH-
Hyio runepxonecrepunemnio (XC JIHII 4.1 mmonb/m).
bpar mo nuuum matepu 60 neT 370poOB, AMATHOCTUYE-
CKM 3HAUMMas TUIePAUNNLEeMuUs OTCyTcTBYeT. [lex mo
AUHUU MaTepu yMep B 56 neT oT nocnegctsuit OHMK
(puc. 1). babymka o nuuuu MaTepu, 81 rox, mepeHe-
C71a TPAaH3UTOPHYIO MIIEMMYECKYIO aTaKy B BO3pacTe
72 J1eT, BMATHOCTUYECKY 3HAYMMa sl TUIIePIUIINLEMU A
OTCYTCTBYET.

IIpu ocMOTpe BbISIB/IEHBI N30BITOYHAS Macca Tena (MH-
JeKC MacChl Tena 27.4 Kr/M?), TUIIOUHAS TyTa pOTOBUILH,
YTO/ILeHNe aXU/IJIOBbIX cyXoxunauii. ToHsl cepana npu-
IJIyLIIeHHBIe, PUTM NPAaBMIBHBIN C YaCTOTOM CEPAeYHBIX
cokpamennii (YCC) 76 yn/MuH. AprepuaabHOe JaBieHIe
135/85 MM pT. cT. Pe3ynpTaT IIECTUMMHYTHOTO TeCTa —
410 m.

B 6noxmmMmueckoMm aHanmu3e KpoBu Ha (poHe cTporoi
TUIIONNMIINIeMIYeCKOT UeTH 11 €XeTHEBHOTO I/TNTe/IbHOTO
npueMa posyBactaTuHa 40 MT B CO4eTAHWY C 33€ TUMMIOOM
10 mr/cyT xonuenTpanusa OXC cocraBuna 4.8 MMOMB/I,
XCJIHII - 2.8 mmonb/n, XC JIBII - 1.2 MMO/Ib//1, TPULTIK-
nepupos (TT) - 1.02 mmons/m, NT-proBNP - 250 nr/mr.
Ha snexTpokapamorpaMme B IIOKO€ 3aperMCTPUPOBAH CH-
HycoBblit puT™M ¢ YCC 65 yi/M1UH; rOpM30HTaIbHOE TOJI0-
JKeHJe 37IeKTPUYECKON OCY Cep/ilia; PU3HAKM YBeTMYeH
JIEBOTO MpEeICepAMs U JIEBOTO XKeTyLouKa; pyOLoBble 13-
MeHEeHNS B TepeaHeO0KOBOT 06/1aCTM 1€BOTO JKeTyJouKa.
IIpy MOHUTOPMPOBAHUM STTEKTPOKAPAUOTPAMMBEL TTO A.
Holter B TeueHMe CyTOK perucTpuUpOBaICA CUHYCOBBIN
putM™, cpeguaa YCC 76 yu/MuH, pefkas ofMHOYHAS XKe-

TymoYKoBasA aKcTpacucTonus (10 aKCTpacucTos 3a CyTKH).
VimeMuyecKMX M3MeHEHUIT He 3aperucTpUpOBaHO.

[Tpu sxokapauorpaduu BeISIBICHO yBeTNYeHMe IeBOTO
npenceppus (5.1 x 3.7 cm) 1 1eBOro xenyouka (KOHEYHbII
IUACTONMNYeCKUIl padMep 6.1 cM), UICTOHUEHUE [0 7 MM,
¢ubpo3 U rMIOKMHE3 BEPXYIIEYHBIX CETMEHTOB JIEBOTO
XeTyfouKa: IepefiHero, eperopofoyHoro u 60xkosoro. I'1o-
OabHAA COKPATUTENbHAA CIOCOOHOCTb MIOKAPAa CHIDKEHA
(bpakums Bei6poca 51%). CucTonudeckas perypruTanus
Ha MUTpanbHOM KianaHe [-II cTenenu, yBenmueHue 1o-
JIOCTY IPAaBOTO NpefcepAns, TPUKYCIKUIaNnbHasA PEerypTu-
TauusA I-II crenenu, meroynas peryprurauusa I crenenn.
HomomuurenpHast Gubpo3MpoBaHHas XOpha B MONTOCTH
JIeBOTO KeNyJouKa.

[Ipu fynIeKCHOM CKaHMPOBAaHMM BEH HYXKHUX KOHeY-
HOCTeJ MaTONIOTUY He BBIAB/IEHO. [Ipy fynieKcHOM cKa-
HUpOBaHMU 6paxuonedanbHBIX apTepuil 0OHAPY>KEHBI
Y/IbTPa3ByKOBbIe IPU3HAKM aTE€POCKIEPOTUUECKUX U3Me-
HEHMII CTEHOK COHHBIX apTepuil Ha JOCTYIIHbIX JTOKALK
y4acTKaX. XapaKTep BUJUMBIX O/ISIIeK — OTHOCUTEIBHO
CTabVIBHBII CO CTEHO30M IIPaBoil 001Iell COHHOI apTepuu
B IMCTa/IbHOM TpeTu Ko 30%, neBoii o61ielt COHHOI apTepun
B CpefiHell 1 BMCTaNbHOM TpeTH — 5o 40%, B 6udypranmm —
10 45% C mepexo0M Ha yCTbe U MPOKCUMAJIbHYIO TPETh
BHYTPEHHEN COHHOI apTEePUNL.

Ha ynprpacoHorpaMMe aXU/IOBBIX CyXOXVIINIT OTMe-
YeHO yBe/lMUYeHNe NepefjHe3aZiHEro pasMepa 1o 6.2 MM,
IIPOMLOJIbHBIN pasMep cocTaBuil 13.4 MM.

BricTaBnen knuuauueckunn guaraos: «MBC. CreHno-
Kapgus Hanpspkenus, GyHkuuonanrpHbi kinace (PK) IL
[TocTuH}papKTHBIN Kapguockiaepos (OVIM 2018, 2019 rr.).
ATepockiepo3 KOpoHapHbIX apTepuii. CocTosiHMe IOCIe
CTEeHTVMPOBAHNS IIpaBoO¥i KOpoHapHOH apTepuu (05.2019),
IepepHell MeX KelTyRoukoBoit aprepun (07.2019). CteHos
orubaroweit aprepuu 40%. XpoHuueckas cepiedyHas He-
noctatrounocTb ITA, @K II (NYHA). Atepockneporude-
CKOe TopakeHMe 00enX BHYTPEHHMUX COHHBIX apTepuil
CTEHO3MPYIOIlero xapakrepa (MaKCUMajbHBINI CTEHO3
110 45%).

CeMeliHasA runepxosieCTepUHEMU S, T€TEPO3UTOTHA S
¢dopma, penorunuveckn onpepenentas (mkaaa DLCNC) [1].
O61 Mt cepedHO-COCYUCTDII PUCK — OYeHD BBICOKUII».

bonpubix CI' c mogTepxgennoi MIBC pexomenpyerca
OTHOCUTD K KaTeTOPUM OYeHb BbICOKOTI'O CEpP/IEYHO-COCY-
mnucrtoro pucka [1]. C yueToM HeJOCTV)KEHUSA 11e/IeBOTO
yposus XC JIHII (< 1.4 MMOnb/m) Ha BBICOKOMHTEHCUBHOI
Tepalnuy CTAaTUHOM B MaKCUMaJ/IbHOM PEKOMEHOBAHHOI
Zo3e B KOMOMHALMM C 93eTUMUOOM M COOTBETCTBYIOLIE
IMeTON, y MalMeHTKY VIMeICh abCOMOTHbIE TOKa3aHMs
K HasHaueHu1o nHrnouropa PCSK9. Ha done npumenenms
9BOJIOKyMaba 420 MT IO KO>XHO OTHOKPATHO eXXeMeCIYHO
yposenb XC JIHII yepes Tpu mecana coctasun 0.9 MMOb/1I,
OXC - 1.6 mMonb/n (Tabmn. 1).

Ha npoTs>keHun 1ocieyomero roga Hab/moneHns He
OTMeYeHO HeXKeJTaTeIbHbIX SIBJIeHIIT Ha ()OHe JaHHOI CXeMBbl
TUIIONUNINAEeMUYecKoit Tepanyuu. C cormacus manueHTKN
npoBefeHo MHGOPMUPOBaHUE POICTBEHHUKOB O HaTMYUU
noBbImeHHOTo pucka CI' m pekoMeHIOBaHO NpOBefleHNe
KaCKaJJHOTO CEMEIIHOIO CKPMHMHTA.

C yderoM ¢eHoTHMIIYECKOI «IpKOCcTU» CI' U ¢ Leblo
YTOYHEHWS [MATHO3a U TPOTHO3a 3a60meBaHms 6OMBbHOM
OBIZIO TIPE/IJIOXKEHO BHIMOTHUTL MOJIEKY/IAPHO-TEeHETU-
YeCKUil aHa/IN3 C IIpPUMMeHEHNEM [TaHe/IN U3 IIATY I€HOB,

@ ISSN 1818-460X. Kpemnesckasa meguuuHa. KnuHnueckmii BectHuk. Nel, 2023



Knunuueckuii cnyuam

BUPMOHTM MyTﬂI.lMﬁ B UCCNIe[O0BUOHHbIX reHax

Ta6muia 2

Bapuant Pesymprar ITaTrorenHocTh Yacrora KonnuectBo
B IOIY/LAIIVN CCBITOK

LDLR  NP_000518.1:p.Leu401His
NM_000527.4:c.1202T>A
NC_000019.9:.11223969T>A

lereposurora

[TaToreHHbIT MU MyTanusa
NPUYUMHHBI (+++) (B KOHTpOIIC HE
BCTpEYACTCH)

CraTycTiKa CeKBEHIPOBAHMA HOBOIO IIOKOJICHIIA: I/Ty0JHa MOKPBITHA: 127; KadecTBO BapuaHTa (0-255): 255
Homenknarypa MyTanum: HyK1eoTUIHBIA Kof: NM_000527.4:¢.1202T>A, NC_000019.9:¢.11223969T>A
AmunoxucnoTHBI Kop: NP_000518.1:p.Leud01His. dbSNP ID: rs121908038

Anprepnarnsaoe Haspanue Ha yposne [IHK: FH-Pori, FH Finn-7

AnbTepHaTUBHOE HasBaHMe Ha ypoBHe Oenka: L380H, NP_000518.1:p.L401H

Jlokanusaanus: 5K30H 9
APOB  NP_000375.2:p.GIn4494del

NM_000384.2:c.13480_13482delCAG
NC_000002.11:¢.21224815_21224817delCTG

lereposurora

IIpnuunno-cnencrsennas  Pepxmit BapuanT 6
CBsI3b C 3ab0/IeBaHEM (< 1% KOHTPOIBHOI
BepoATHa (+7) TIOITYJIATIIL)

CrarucTuKa CeKBeHIPOBaHMA HOBOI'O LIOKOJICHIIA: IIy0MHa HOKPBITH: 367; KadecTBo BapuaHta (0-255): 255
HomenkmaTypa My Tanum: HyK1eOTuHbIx Kogi: NM_000384.2:¢.13480_13482delCAG, NC_000002.11:g.21224815_21224817delCTG
AwmymHokucnorHbi Kof: NP_000375.2:p.GIn4494del. dbSNP ID: rs562574661

AnbrepHaTyBHOC Ha3BaHue Ha ypoBHe 6enka: NP_000375.2:p.Q4494del

Jlokanm3anus: Ha4aIbHBIN 9K30H: 29, MOCTETHUIT 9K30H: 29

accouunpoBaHHbix ¢ CI': APOB, APOE, LDLR, LDLRAPI,
PCSK9. Mopenp s UCCIeNOBaHUA SIBIAETCI COOCTBEH-
HOCTbBIO TeHeTn4deckoit naboparopun Health in Code
(Mcmanms), rae 66T BRITIOMTHEH aHanus. ViccnegoBanme
BBITIOTHEHO METOJ0M CeKBEHMPOBAHMA HOBOTO MOKOJIe-
HuA (Next Generation Sequencing (NGS)) B couetannm
c MetooM CeHrepa — «30JI0TBIM» CTAHZAPTOM TeHeTIde-
CKUX MccnemoBanuit. Vi3 6noobpasua manneHTKH (CII0HA)
aBTOMaTu4ecKu Obiia Boizienena renomMHuas JTHK metomom
nypupuxanumu (QIAsymphony SP, Qiagen). ITogroros-
Ky 00pasIjoB OCYIeCTB/ISIN C UCIIONb3oBaHKeM Agilent
SureSelectXT Target Enrichment technology nns merona
[llumina My/IbTUIIZIEKCHOTO CEKBEHMPOBAHMS MAPHBIX ITPO-
yTeHnit. OboramieHne KOZVPYOLUIX PETMOHOB U CMEXHBIX
MHTPOHHBIX YUYaCTKOB aHAJIM3UPYEMbIX T€HOB ITPOBOAMIN
¢ momoublo custom SureSelect library (Agilent). ITocne
dopmuposanus knacrepos Ha cBot (Illumina) THK cexse-
Huposanu Ha npubope [llumina HiSeq 1500. Knnanvecku
3HAauYMMble BAPMAHTHI I PETMOHBI C HU3KUM IIOKPBITUEM
6bI11 apaIeIbHO IpoBepeHbl MeTofoM CeHrepa. Uys-
CTBUTETBHOCTDb ¥ TOYHOCTD JAHHOTO aHA/MN3a IPEBHIIIAI0T
99% n1st OMHOHYK/IEOTUAHBIX BapruaHTOB (SN'Vs) 11 Majbix
uncepunit/genenuii (INDELSs). T'enbl, BKTIOUeHHbIE B laH-
HOe MCC/IeoBaHme, OTOOpaHbl Ha OCHOBE KIMHUYECKMX
DaHHBIX 00 MX B3aMMOCBs3K ¢ peHOTUNOM 3a60IeBaHM A
u KknaccurIMpoOBaHbI C y4eTOM yPOBH S I0Ka3aTeTbHOMN
6a3pl [aHHO CBA3M (IPUOPUTETHDBIE T€HBI, BTOPUIHBIE
reHbl, TeHbl-Kaupumarer). O6pasisl 6b1u chopmMmpoBa-
HBI TaK, YTOOBI aHA/IN3Y IOABEPININCh BCe KONUPYIOIIye
9K30HBI ¥ (P/ITaHKUPYIOLIMe YIaCTKY MHTPOHOB M HEeTpaH-
CcnupyeMBbIX obmacTell reHa ganHoi 30 map OCHOBaHUIL
(30 bp). Pernons! ¢ cy6onTMMaabHBIM Ka4eCTBOM IOKPBITHS
ObLIY IO BEPTHYTHI AYJ[€30KCH-CEKBEHNPOBAHNIO METOLOM
CaHrepa.

JlaHHBIV aHANIU3 He TIpe/lHa3HauYeH JIIs ONpeJeneHn s
TreHeTUYeCKMX BapUaHTOB, JIOKaIM30BAHHBIX B ITTyOOKMX
MHTPOHHBIX/HETPAHCIMPYEMBbIX peTroHaX. 3afiaueit JaHHO-
ro TeHeTMYeCKOTro aHaIN3a ABISIeTCs ONpeiesieHIe OJ[HO-
HYKJCOTUAHBIX BAPMAHTOB ¥ Ma/IbIX MHCEPLUTT/HeNenuii,
IauHOM 1o 20 bp. TeHeTMUecKMe BapMaHThl ONUCHIBAIN
cornacuo pekomenzpanusaM the Human Genome Variation

Society (HGVS) (www.hgvs.org). [TonTBepxpamomee gu-
Ie30KCU-CeKBEHUPOBaHMe MeTogoM CoHrepa MpOBOAUIY
I71d FeHeTNYeCKMX BApMAHTOB, KOTOpPbIe OTBEYAIOT Cely-
OIUM KPUTEPUAM:

= TOYeYHbIe MYTAILlVN, BBISBIEHHBIE C TapaMeTpaMu Cy6-

ONTUMANbHOTO KauecTBa: IIOKPLITHE;
= TOYeYHble MyTaIlMy, 3aTParnBalollie PerMOHbI / TeHbI

C BBICOKOI TOMOJIOTMYHOCTBIO K JPYTUM peruoHaM re-

HOMa (TO eCTb IICEBJIOTEHBI);
= MHCEepUUU VTN fe/IelUNn.

BoIsiB/IeHHbBIE TeHeTUYeCKIe BAPUAHTHI, KOTOPbIE ObIIN
paclieHeHBbl KaK MOTEeHI[MaTbHO aCCOLMMPOBaHHbBIE C de-
HOTUIIOM MAl[MeHTa VIV HeCyliue BaXKHyI0 MHQOpMALLIO,
IpencTaB/IeHbl B TA0I. 2.

MpentudunnpoBaH paHee OMMCAHHBIN T€HETUIECKUIT
BapuaHT B reHe LDLR, KOTOPbII pacLieHEeH KaK OTBETCTBEH-
HbII 32 pasBuTue CI' C ayTOCOMHO-TOMMHAHTHBIM TUIIOM
HacnefoBaHuA. [Ip1cyTcTBUE 3TO MYTaLllUN MO/ TBEPXK/aeT
nuarHos CI' y HocuTeneil B COOTBETCTBMUU C AaKTyaTbHBIMU
nuarHoctudeckumu mkanamu (DLCNC, Simone Broome
nan WHO-MEDPED) [2]. [ToMnMO yIIOMSAHYTOTO ajjienb-
HOTO BapuaHTa B reHe LDLR, manjMeHTKa oKa3anach HOCUTe-
7ieM paHee OTIMCAHHOTO PeJKOTo reHeTNYeCKOTo BaprMaHTa
BreHe APOB, nMewoleM BepOSITHYIO CBS3b C 3a00IeBaHMEM.
[TanyeHTKe OBIIO PEKOMEHIOBAHO PACCMOTPETH BO3MOXK-
HOCTb IPOBEIeHM A CEMEHOTO TeHEeTUYECKOTO CKPUHMHTA
C BK/IIOUEHNEM B €70 IPOrpaMMYy BbIABICHHBIX TeHeTuYe-
CKMX BapMaHTOB.

BbuonndopmanmoHHbIi aHATN3

u 06cyKaeHmne

BriaBnenHbIll reHeTHYeCKUN BapuanT NP_000518.1:p.
Leu401His rena LDLR yxe npefcTaBaeH B MyOTUYHBIX
6as3ax JaHHBIX T€HOTUIOB 061ieit monynauuu. OH ObI1
Brepsble onucad U.M. Koivisto 1 coaBT. B KOropre mna-
11eHTOB ¢ AuarHosoM CI' n3 ®PuHAAHAMUY, IO3TOMY Ba-
pranT Tak>xe usBecten kak FH-Finn-7 [5]. On Takxe 6511
BoIsiB/IeH B Hupepnanpax, Poccun (Cankr-IleTepOypr)
U IPYTUX MOMYNALMUAX; Tpu 3ToM yposenb XC JIHII
B HECKOJIBKVX CIIy4asix ObUT BbIIIe 9 MMOJb/ (350 Mr/pn).
IBa Ipyrux reHeTu4YecKyuX BapuaHTa, 3aTParuBaloInX
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Taonnua 3

®DeHoTUNbI HOCcUTene BapuaHTa rs56257466 1 rena APOB B ONUCAHHBIX B IMTEPATYPE CEMbSX

denoTun Hocurenn Henocurenn bBe3 reneTmyeckoro Bcero
(cembu) nccnenosaﬂna

9 (6)
3(1) 0

Ivnepmmmpemmus 11 tuma
3/10POBDIIT MM C HEIIPOAB/ICHIIBIM
¢dernornmom

@eHoTHII He yCTAaHOB/IECH 1(1) 0

Ta6nuua 4

Undopmauus o Bapuante rs562574661 rena APOB u3 6a3bl AAHHBIX € ArperMpoBaHHbIMMY CBEAEHUSMM O reHoMax (gnomAD)

Konmuecrso O61mee
M3MEHEHHBIX

aenen

Momynsammus

ajrenei

KOTN4€CTBO

AnnenpHast
YacToTa, %

ToMo3UroTHI

Esporerickast (He (puHHBI) 90 129394
EBpomnerickas ($pnHHBI) 4 25120
JlaTMHOaMepUKaHCKas 5 35424
A¢pukanckas 2 24690
EBpen Amkenasu 0 10346
Bocrounoasuarckas 0 19952
IO>xHoasmarckas 0 30610
Hpyrue 3 7180
Bcero 104 281716

3Ty )K€ aMUHOKWUCAOTY — p.Leu401Phe/Val, 6p1mu paHee
3aperucTpUpPOBaHbl ¥ OONBHBIX C ONpe/leIeHHBIM AUar-
Ho3zoM CT [6]. BapmaHT p.Leu401His 3aTparnBaeT O4eHb
Ba)KHBII (YHKIIMOHAIBHEIN JoMeH penentopa JIHII, or-
Bedaloluil 3a BHYTPUK/IETOYHOE BhICBOOOXgeHme JIHII
IJIS1 MOCTIeRYomero MeTabonmnmIeckoro npeobpasoBanms,
U, TAKMM 00pasoM, OKa3plBaeT KOCBEHHOE BIMSIHNUE Ha CBSI-
spiBanue JIHII ¢ penentopom. Ha cerogusimuuii 1eHb 9T0
OJIVH U3 PETMOHOB C HaMOOIBIIVM KOJTMYeCTBOM MY Talluii,
ONMCAaHHBIX B 3TOM reHe. VI3BecTHO 6o/1ee 34 BapMaHTOB,
BBISIBJIEHHBIX 607ee yeM y 200 maliMeHTOB C JMaTHO30M
CT 6onee yem u3 130 cemeii. He Ob110 ONMCAaHO HY OJHOTO
6eCcCUMIITOMHOTO HOCUTE/S 9TUX FeHeTUYeCKIX BapuaH-
TOB, YTO CBUJIETEIbCTBYET O BHICOKOJ NMEHETPAHTHOCTY
MyTanumn [6].

Leu401 npuHagnexxut K 6eta-nucty (octarku 400-404),
pacIonoXXeHHOMY B IIepBOM U3 IeCTY TIOBTOPOB, 00pasy-
OUMUX MocienoBaTenbHoCcTh LDLR knacca B (momen Tuna
6eta-mponesnnep unu nocnefosarenbuocts YWTD, ocraTkn
397-438), KOTOpPBI UT'PAET LIEHTPATIbHYIO PO/Ib B META00-
nu3Me xonecTepuHa. Vismenenus B murepderice perenropa
JIHII xmacca B / xmacca A BIMAIOT Ha €ro CIIOCOOHOCTD
CBSI3BIBATBHCS C IMIIONPOTENMHOM 1 BbICBOOOXmaTs JIHII
npu kucnom pH.

ViccnenoBannme in silico mokasano, uto Leu40I aBisercs
BBICOKO KOHCEPBAaTUBHOM aMMHOKMCIOTOI, IOCKONIbKY BCe
I0C/IeOBAaTeIbHOCTY MUMEIOT JIEJILMH B 9TOM KOHKPETHOM
nosnoxennn. bonee roro, Leu401 coxpaHsaeTcs B Iapasio-
ruuyHoii LDLR nocnegoBaTtenbHoCTy — LRP8. Takas BbI-
COKasl COXpaHHOCTb IIPeAIIOaraeT, YTO OH MOXET ObITh
3HAYMMBIM OCTAaTKOM, IIO3TOMY U3MeHeHue p.Leu401His
MO>eT MOBNMSTD Ha CTPYKTYPY U/mu QyHKLMOHATBHOCTD
6enka. dTa MyTaLMsI IPUBOAUT K IIEPEXOAY OT AMUHOKIIC-
noTel ¢ anudarndeckoit ruppodo6Hot GOKOBOI LIeNbIo

90 0.07
0.02
0.01
0.01
0
0
0
0.04
0.04

= =l S =l S = S [l (&)
wW O O O N Ul s

104

(neitnyH, Leu) (CTC) x gpyroli aMMHOKICIOTE C OCHOBHOI
6oxosoit nenblo (ructupny, His) (CAC). Mexay neriu-
HOM M TMCTUJMHOM CYIIeCTBYIOT yMepPEeHHbIe Pasnuuns
B GMSUKO-XMMUYECKUX CBOICTBAX (IONIAPHOCTD, 3apsf
n 06peMm) (paccrossaue I'pantama (Grantham) - 99 [0-215]).
9¢ddexT, BbI3BaHHDIN BBeIeCHUEM 3TOTO BApMAHTA, TAaKXKe
ObIT OlleHeH Ha 6MONH(POPMALVIOHHOM YPOBHE C IIOMOIIbIO
(yHKIMOHATBHBIX 0AJITIOB ¢ BBICOKOI IIPOrHOCTUIECKOI
nenHocTbpo. Onenkn FATHMM n DANN ykaspiBaioT Ha
TO, 9TO 9TOT BAaPMAHT MOXXET MeThb IaTOTeHHOe BN AHIIE.
OpHaKO 3TU MIPOTHO3bI TPEOYIOT 9KCIIEPUMEHTATbHOTO
HoATBepXleHuA. JlaHHasA MyTalus OIIMCAaHa B JIeBATH Ce-
MbAX C TunepaunupeMueit I Tuna u cnygasamu cepyiedHo-
COCYOUCTON CMEPTH.

O6HapyXeHHDII BapuaHT B reHe APOB Tak>Ke U3BeCTeH
Kak p.GIn4467del, a ero nomyns1MOHHAsI 4aCTOTA COCTAB-
nset 0,04 mo ganabIM gnomAD; 3apeructpuposan B dbSNP
KakK rs562574661 [7]. B nmutepaType OIMCAaHO CeMb ceMeil
C JAHHBIM T€HETUYECKUM BapuaHToOM (Tabi. 3).

benok apoB comepxuTca B njasMe KpoBU B ABYX OC-
HOBHBIX 130(opMax: KOPOTKNII BapUaHT, Ha3bIBAE€MBbIIA
apoB48 (0cHOBHOJI KOMIIOHEHT XMJIOMUKPOHOB), 1 6071ee
IUIMHHAS BepCus, U3BeCTHas KakK apoBl00 (mpucyTcTBy-
eT B JIMIIONPOTENHAX OUYeHb HU3KOII mtoTHocTH (JIOHII),
VIO POTEMHAX IIPOMEXYTOYHON muoTHocTy, JIHII
u nunonpotenHe (a)). [TepBbIlt CMHTE3UPYyeTCA UCKITIO-
YHTe/IbHO B TOHKOM KHUIIeYHUKe, BTOPOII — B ItedeHn. Obe
nsodopmbl Kopupyiorcsi rerom APOB 1 ofHUM TpaHC-
kpuntom MPHK gnnHoit 6onee 16 k6. AnoB48 obpasyer-
¢4, KoTja B pesynbrare pefaktuposannsa PHK B ocrarke
2153 nmosBnsercsa cron-konoH (UAA). Ilo-Bugumomy, cy-
LIeCTBYeT I'eH TKaHecIenn(puyeckoro cuaaicuura, Ko-
TOPBIIT OTIpefiensaeT, Kakasd n3odpopMa B KOHEYHOM UTOTe
obpasyercs.
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benox apoBI100 cocTout us 4563 octatkoB 1 C-KoHIje-
BOTO JJOMeHa; OH paboTaeT Kak pacrosHaBaembiit JIHII-
penenTopoM CUTHA /1 CBA3bIBAHNA U MHTEPHATU3AL U
vgactuy JIHIL. B oTnuyne oT MHOTUX LPYTUX O€IKOB, CKO-
pocThb cuHTe3a apoB100 He ABIAETCA OCHOBHBIM aKTOPOM,
onpeJie/IAI0IINM CKOPOCTb ero cekpeuuu. KonmdecTso fo-
CTYIHBIX TPUITINIIEPUTOB OIIpeenseT, Oyaet nu anoB100
pas3pylIaTbCa UM CEKPETUPOBATHCA.

MyTtauun norepu ¢ynkuuu 8 APOB npuBOJAT K He-
crioco6HoCcTH poxyuuposars JIOHII u Kk Belpa’keHHOMY
CHM>KEHMIO YPOBHA TPUTTNLEPUJIOB 11 XONIeCTepUHA B I1/1a3-
Me, BBI3bIBasl CEMEITHYIO TUII00 e TaIMIIONPOTeVHEMIIO VN
abeTanmnIIONpOTEMHEMMIO C @y TOCOMHO-KOLOMMHAHTHBIM
TUIIOM HacleoBaHMs. BbITo o6HapyskeHo 6omee 90 MyTa-
uuit B rene APOB, BBI3BIBAIOIIMX 3TO 3a00neBanue, 60Jb-
IIMHCTBO KOTOPBIX IPUBOJAT K BBIPaOOTKe aHOMAJIbHO KO-
porkoro 6enka anoB. Ecnu BeipabareiBaeTcst 0€10K Kopoue,
yeM anoBI100, Ho nnuHHee, YeM anoB48, pyunkuus anoB48
B KMIIEYHMKe He HAPYIIaeTCs ¥ 00pas3yoTcs XMIOMUKPOHBI
IS TIepeHoca XXMpa ¥ X0o/ecTepyHa 13 KUIIeYHNKa B KPOBb
VL L7141 TIOTJIOLeHU S )KMPOPACTBOPUMBIX BUTAMUHOB (TaKMX
kak BuTaMuH E u BuTamunu A). Ecniu o6pasyromuiics 6emok
Kopoue, ueM an0B48, cuMnToMBl 60Jee TsKeTble, C YMEHb-
LHIeHMEeM MJIM OTCYTCTBMEM TPAHCIOPTUPOBKU MUILEBBIX
JKMPOB, XMPOPACTBOPUMBIX BUTAMUHOB U XONeCTEepMHA.
MccnemoBanusa Kpyrosopora anoB in vivo u in vitro moxa-
3a/IM CBSI3b MEXAY IJIMHOM anoB 1 c60pKoii U cekpenmeir
JIOHII: uem Kopoue anoB, TeM HMXe KoHLleHTpauusa XC
JIHII n artoB [8].

MyTanuu B pelenTop-CBA3bIBaIONEM foMeHe artoB100
He 1103BonAT yacTuiam JIHII cBA3bIBaTHCA € PELeITOPOM,
cHikas nornomenye JIHIT kneTkamMu U3 KpOBY M BBI3bIBASA
ceMeHBIN leexT anoBI00 — ayTOCOMHO-JOMUHAHTHO
Hacjefiyemoe 3aboneBanue. VI3BeCTHO 10 KpaiiHell Mepe
AT MyTanumit B rene APOB, KOTOpbIe BbI3bIBAIOT 320 071e-
BaHMe, U3MEH s OMIH CTPOUTENbHBI 610K 6enka (aMu-
HOKUCJIOTY) B KpUTKUUIeCKOIt 06macTu anoBI100. [[Be us Hux
Hanboree pactpoctpaHensl: p.Arg3527Gln — cpenu niopeit
€BPOIIEICKOTO NPOUCXOXKAeHUA, p.Arg3527Trp — B asmar-
ckux nonynAanuax. lereposurornaa popma CI, BrIsBaHHAA
myTanuesi rena APOB, mporekaeT MeHee TAXeN0, 4eM Ta-
KOBBI€, BbI3BaHHbIE TATOT€HHBIM T€HEeTUUECKVM BapMaHTOM
LDLR nnun PCSK9.

[TonmynsanMoHHasA YacTOTa FeHETUYECKOTO BapMaHTa
rs562574661 rena APOB Huska u cocrasnset 0.04, mo
maHHBIM gnomAD (tabi. 4).

bonbmmHCTBO cyYyaeB HOCUTENbCTBA onucanbl B Ilop-
TyTa/UM y MVHECKCHDBIX MMALMEHTOB. VI3 HeOmaronpuaTHbIX
COOBITUIT yIIOMUHAETCS C/y4ait HedaTaTbHOTO UHCYIIbTA.
Omnucana TONBKO OffHA CeMbs, B KOTOPOIT OBI/IO BBHISIBIEHO
HECKOJIBKO B3POC/IBIX 3/JOPOBBIX HOCUTEIEH, YTO CBUMETENb-
CTBYeT O HEIIOTHOJ IIEHETPAHTHOCTH Y B3POCHbIX. J[Ipyrue
YJIeHbl CEMbM C JAHHOI MYy Tall}eil eMOHCTPUPOBAIy MAT-
KUl GEHOTHII, TO €CTh YMepPeHHOe IIOBbIIICHNE YyPOBHEN
OXC n JIHII, yposens TT B mpepiennax HOpMbl. BO3MOXHO,
9TO CBA3aHO C He 100%-HOJI IEHEeTPAHTHOCTHIO My TaL ML
B rede APOB; npy 3ToM $EHOTUI HALMEHTOB 0OBIUHO
6omee msarkmit, uem y nanuentos ¢ CI, o6ycioBrieHHOI
MmyTaumsamu resa LDLR. BoisiBieHMe JAaHHOTO BapMaHTa
Yy OTHOCHTE/IBHO BBICOKOII OV JINL 13 OOLIell MOIyIs-
LM TOAKpenIsieT 3Ty Konuenyuio [9]. HegaBHo gannas
HI3KOIEeHeTpaHTHAs MyTanus reda APOB 6bl1a BblsiB/IeHa
U B poccuiicKoii nonynsauun. IIpu sTom ee TaTOreHHOCTD

OblTa onpesiesieHa KaK «BO3MOXKHAS, HO IMEIOIasl IIPOTH-
BOpeuYMBbIe MHTEPIpeTaly maToreHHocTm» [10].

TeM He MeHee pe3y/nIbTaThl U3ydYeHUA GYHKIUK 006CY-
JKJIa€MOT0 TeHEeTMYEeCKOTO BapMaHTa IIPeJIIoaaraT Halu-
qJIe TaTOTeHHOCTH, YTO OOBSCHSET €T0 BOSMOXHYIO CBSI3b
C pasBUTHUEM TUIepXOleCTepuHeMMM. BapuaHT pacIonoXeH
B 9K30He 29 u npuBOAUT K fenenuu GIln4494, 4To BbI3BI-
BaeT ABHOE M3MEHEeHMe CTPYKTYyphl anoB100, npusons-
Iee K YMeHbIIEHNI0 KON4ecTBa 6eta-mnuctos ¢ 22 1o 15%
M yBeJIMYEeHMIO BK/Iafia anbda-Ccrumupanyt IpubaInsuTeTbHO
Ha 4%. DKCNePUMEHTHI in Vitro MoKasanay 3HAYMTENbHOE
CHUXeHMe cBA3bIBaHMg u nornomennua JIHII, a Takxe
CHIDKeHMe TTponudepannyu Ipu nHKybannm kretox U937
¢ JIHII reTepO3UrOoTHBIX NALIMEHTOB — HOCUTE/IEN BapUaHTa
p-GIn4494del. O1u pe3ynbraThl CBUJI€TEIbCTBYIOT O HAPY-
LIeHNY CIocob6HOCTH apoBl100 pacnosnasars JIHII n pe-
nenropsl JIHII. V3BecTHO, 4TO IeHTOYHAA KOHGOPMALIA
anoB100, oxpyxarwomas yactuny JIHIIL, nognep>xusaerca
Omaropaps B3auMopenicTBuio Arg3527 ¢ Trp439615, uto
CTaOUIN3UPYeT ABa KJIaCTepa OCHOBHBIX aMUHOKMUCIIOT,
obecreunBamUINX cBsi3biBaHMe anoB100 ¢ JIHII. Ilopnep-
JKaHMe 3TUX KTaCTEPOB TAKXKe MOXET OBITh 3aTPYLHEHO
B cnyuae BapuaHTa p.GIln4494del, mockonbKy penenus
aMMHOKUCIOTHl CIBUTAETCSA HAa OJHY MO3ULMIO BIEpes
K clepymouei amuHokucaoTe [11].

Taxum o6pasom, nuckaxxenue, BHocumoe p.Gin4494del,
MOXeT UTPaTh IIeHTPaAbHYIO POib B fepeKTHOM CBA-
3pIBaHUM U oOpasoBaHuu 6onee Menkux gactuy JIHIIL
[TpumeuarenpHo, uTo nonynanus JIHII, momydennas ot
reTepO3UTOTHBIX HOCUTeNNel BapuaHTa p.Gln4494del, co-
Tep>XMUT 3HAUUTETbHO 6OJIbIle MeKUX TIOTHBIX YaCTUI]
(~25 HMm), yem nonrynsanyaA JIHIT oT HOcuTenelt AMKOTO TUIIA
apoB100 (~29 HM), 4TO MOXKeT ObITh pe3y/IbTaTOM JieJIUIIN-
TaLyy OIpy TUAPONN3e, MHAYLMPOBAaHHOM NUIIa3aMy VN
6enkaMu-nepeHocuynkamm 9GuUpoB X0necTepuHa, 1U3-3a
6onee gautenpHoro npeberBanus JIHII B kposu. Bonee
nnutenpHoe npedbiBanye JIHII B KpoBM IPUBORUT K 3HA-
YUTETbHOMY CHIVDKeHMIo cofepxxannsa TT B agpe gacTuiisl,
YTO CHOCOOCTBYeT 0OPa30BAHNMIO MA/IBIX IIJIOTHBIX YaCTHUI]
JIHIT [12].

Taxum o6pasom, 60IbHASA ABIAETCA TBOIIHOI reTepo-
3UTOTO IO ONMCAaHHBIM NaTOT€HHBIM BapuanTaM LDLR/
APOB. VIHTepec npeJicTaBasAeT He TONbKO PeIKOe COueTaHMe
MyTaluii, HO 1 GEHOTUNMIECKUIT Pe3yIbTaT UX B3aMMO-
TeJicTBU A, KOTOpOEe ONMCBhIBAIOT KaK JUTeHHOe Hapylle-
HJe TUIKUHOTO oOMeHa. B maHHOM cilyuae 9TO BBICOKUE
ncxoguple koHneHTpanuyu OXC n XC JIHII, xapakTepHble
1151 roMo3uTOTHBIX popmM CI, TsaKenoe mopaskeHue Kopo-
HapHOTO COCY/IMCTOTO PyCIa TPy OTCYTCTBUM CHOPMUPO-
BaBIIETOCA KCAaHTOMAaTO3a.

PaHee ObLIO IpeCTaBIEHO aHAJIOTYHOE KIIMHIYECKOe
HaboneHne 62-1eTHel 00/IBHOI C IBOMHON reTepO3UTroT-
Holt myTtanueit LDLR n APOB, npudyeM BapuaHT B LDLR
MMeJl JOCTOBEPHYIO IATOTEHHOCTh, B TO BpeM:A Kak ca-
MOCTOSTe/IbHAS MaTOTeHHOCTh MyTanuu APOB He nog-
TBep)KieHa. IIpu aToM y mpobaHia OTMedeH CyLleCTBEHHO
6onee BpipakeHuslit pernorun CI' [13].

ITokasaTeTbHBIII IPUMep peannsanuu 6omee TsXKEIOro
(¢eHOTUIIA ONMCAH y [BOHON reTepo3urorsl no LDLR/
PCSK9 c yposnem XC JIHII Ha 44-56% BrpilIe, 4eM y pOJ-
CTBEHHMKOB — I'eTEPO3UTOT UCKMIOUMTEeNbHO 110 LDLR [14].

BbIOMTHMB MacIITaGHBI aHANU3 TeHO-PeHOTUInYe-
CKUX KOPpeNALUii IpY JUT€HHbIX HAPYMIEHUAX TUIINT-
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KnuHuueckun cnyuan

HOro oOMeHa Ha OCHOBE ONYO/IMKOBAHHBIX KIMHNYECKUX
Habmofenui, A. Kamar u coaBT. BBISIBUTIY 00JIee BBICOKYIO
pacnpoCTpaHeHHOCTDb coueTaHus BapuanToB LDLR/APOB
1o cpapHeHM10 ¢ APOB/PCSK9, a Tak>Xe CBULETEeIbCTBA
CyIleCTBEHHOI POIN JUTEHHOTO HaclefoBaHMsA B Gop-
MUPOBAHUY KIMHUKO-OmoxuMndeckoro penornma CI
¥ OTBETa Ha IUINUJCHIDKAIY0 Tepanuio [15]. BaxxHo
IIOHMMATh, YTO IIOMMMO yCyTy6/meHnsa GeHOTUNNIEeCKUX
nposinennit CI B3anMofeiicTBMe My TallUiil B ABYX PasHBIX
reHax CI' MOXXeT IPUBECTH K IPSIMO IPOTUBOIOIOKHOMY
apdexry. Tak, onucan cryyain «<HeiTpannsanun» GeHoTu-
na CI, 06yc/10B/IeHHOTO IATOreHHBIM BapuanToM PCSK9
(c.94G>A/p.Glu32Lys), BcmencTBye IPUCYTCTBUA My TaLun
reHa APOB (c.1672C>T/p.Arg558 Ter) — IpUYNHbI CEMETHOM
runoberanunonporenuemun [16].

3aKknodeHue

Omnwncan cnyyait CI' y 1BOJIHOV TeTepO3UTOTHI 11O U3-
BE€CTHOMY ITATOr€HHOMY BapuaHTy reHa LDLR n pegKxomy
BO3MO>XHO IIaTOT€HHOMY BapuaHTy reHa APOB ¢ Apxum
KJIMHUKO-O0MOXMMUYeCKNM PEeHOTUIIOM, XapaKTepHBIM
#sa romo3uroTHIX popm CI, mpu oTcyTcTBUM cHOpMU-
poBaBLIErocs KCaHTOMaTo3a. [l JOCTMXKEeHNA 11eeBOo-
ro snauenust XC JIHII morpe6oBanach KOMOMHALMS TPex
K/1aCCOB TMNNICHUKAIOMUX cpefcTB. C y4eToM TOTO0, 4TO
TIPUCYTCTBYE BBIAB/IEHHOTO TeHETUYeCKOTO BapMaHTa TeHa
APOB MoXeT ycUIUBaTh PEHOTUI y HOCUTENIeN TPYTUX
MyTanuii, accouunpoBanubx ¢ CI, Hanpumep, BHICOKO-
IeHeTPaHTHOI MyTanuu reia LDLR, 4To 1 HabmofaeTcs
y ob6cneyeMoit 60/IbHOM, IIPeJ/IOKEHO TaK)Xe BKIIOUYNTD
TaHHDI TeHeTUYEeCKMUI BapMaHT B IPOrPaMMYy CeMeIHO-
ro reHeTUYeCcKoro cKpuHuHra. Ilposenenne cemeitHOTO
CKPMHMHTA, B IE€PBYIO O4YepeNb JIeTell, MO3BOMUT CBOEB-
PeMeHHO HayaTb IIpOBefleHMe ledeOHO-IpoduIaKTIde-
CKUX MEPOIPUATHI, a TAKKE IIOMOXKET yTOUHUTD K/IMHU-
YecKyI0 3Ha4MMOCTb JAaHHOTO reHeTUYeCKOro BapuaHTa
rena APOB.

Kongnuxm unmepecos omcymcmeyem.

Asmopul 8vipascarom 6nazodaprocmv Hamanve
Anexcanoposre CoHUU®e80l, COMPYOHUKY MeNOYHAPOO-
Hotl 6uomexuonozuueckoi komnanuu Health in Code,

30 NOMOULL 6 OPeAHUAUUL MOTEKYNIPHO-2eHEMULECK020
uccnedo8aHus.
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