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Momueayus u yenv. CexkBeHupoBanue HOBoro mokoieHus (NGS) Bce wuame
UCTIONb3yeTcss B OMOMEOUUIMHCKUX HCCIENOBAHUSIX KaK MOLIHBI WHCTPYMEHT ISt
BBISIBJICHHS TE€HETHYECKUMX TNPHYMH HACIEINCTBEHHBbIX 3aloneBanuil. HecMorps Ha
pa3paboTaHHBIE  PEKOMEHIAIMA W MPEIJIOKEHHBIE  CTaHAaPTU3WPOBAHHBIC
KJIacCu(UKaIMY TeHETHYECKUX BAPHAHTOB AMEPHUKAHCKOI'O KOJJIeIXKa MEIULIHMHCKON
reaetukn (ACMG), pacxoxkmeHus B KIMHUYECKOH WHTEPIpPETAllid W3MEHEHUI
nocnenosatenbHocTu JTHK Mexny nabopatopusimu coxpanstores [1-3]. B HacTosiem
WCCJICIOBAHUY Ha OCHOBE 00IIe10CTyTHOM 0a3bl AaHHbIX ClinVar Mbl cHCTEMaTHYECKU
[IPOAHAIM3UPOBAIN CBONCTBA T'€HETHMYECKMX BapHaHTOB M CBOMCTBAa TI'CHOB, VIS
KOTOpBIX B 0a3e JaHHBIX O KJIMHUYECKOW 3HAUYMMOCTH TEHETHYECKHX BapHaHTOB
3a(hUKCUPOBAHBI PACXOXKJCHHUS B KIIMHUYECKOW MHTEPIIPETAIIMH, YTO B KOHEYHOM UTOTE
MO3BOJIUT pa3paboTaTh CTPATErUy VIS MOBBILICHUS! COTJIACOBAHHOCTH MHTEPIIPETAlNN
nmaHabIX NGS [4].

Memoowr u aneopummer: JInga ananuza Obun coOpanbl ganuble ClinVar 3a mepuon
anpenb 2018 — ampens 2024 1. 0 BapraHTax B I'eHaX, CBA3aHHBIX C peIKUMH 3a00JeBa-
HusiMu, onmcaHHeiMH B OMIM u mpencraBnenHsiMu B Ensembl BioMart [5]. Tlog
BapHaHTaMH, Ui KOTOPBIX OMUCAaH KOH(MJIMKT MHTEPIpETalnid KIMHUYECKOW 3HAYM-
moctu (COI), B HacTOAIIEM HCCIIEIOBAHUN ITOAPAa3yMEBAIOTCS BapHAHTHI, KOTOPHIE
Obutn anHOTHpoBaHbl Kak COIl mo kpaiiHeli mMepe OIMH pa3 3a BHIOPAHHBIA MEPHO.
C noMoIIbI0 THIIEPTEOMETPUIECKOT0 TeCTa ObUIN BBIABIIEHBI reHbl, oboramenHbie COI
BapuaHnTamu. IIpoaHanm3upoBaHBl YacTOTHI ajuiesied (HA OCHOBE NaHHBIX gnomAD
genomes v2.1 [6]) u 3¢ deKTs BapuaHTOB Ha MPOAYKT reHa. OLeHeHa YBOJIIOIMOHHASL
KOHCEPBATUBHOCTb, YPOBEHb 3KCIpPecCMH M30(OpM, JUIMHA KAaHOHHYECKOIO
TPAHCKPHIITA, KOJIMYECTBO SK30HOB, BOBJICUCHHOCTH B OMOJIOTHYECKHE MPOIIECCHI, a
TaKXe KOJMYECTBO U TUIl HACIICIOBAHHUS aCCOLMMPOBAHHBIX 3a00JIEBAHHIA, CBS3aHHBIX C
reHam, AJs1 Kotopbix (He) onncansl COI BapuaHTHI.

Pesynomamer: Beero mist 4731 rena ¢ onucanabiM B OMIM HaciieICTBEHHBIM 3a0051€-
BaHueM oOHapyxeHo 2 296 245 sapuantoB B ClinVar, B 78 % KOTOPBIX HICHTH-
¢unupoBad kak MUHUMYM oanH COI BapuanTt. CTaTUCTUYECKH 3HAYMMOE 00OraleHrne
COI BapuantoB Habmonanoch ans 285 reHoB. Takue TeHbI Ooyiee CI0XKHO OpPTraHH-
30BaHBIl, 4TO CJIEAYeT M3 OOJBIIEro YHcia S9K30HOB M OOJNBIIEH ATUHBI TPAHCKPHIITOB
(p-value < 2.2 x 107%%). ViuTepecHO, 4TO 3TH I'eHbl UMEIOT U OOJIBIIEE YUCIIO CBI3AHHBIX
3abonesanuii (p-value < 2.2 x 10716), npenMyIecTBEHHO ¢ ayTOCOMHO-IOMUHAHTHBIM
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oM HaciegoBanus (P-value = 3.78 x 107°). BoIsBieHHbIE TeHBI 00OTaIEHbI TEP-
MUHAMH, aCCOIIMMPOBAHHBIMH CO CTPOCHHEM M (DYHKIIMOHUPOBAHUEM MBIIIIEYHON TKAHU
(HampuMep, pa3BUTHE M COKpAIIEHUE MOTIEPEUHO-TIONIOCATON CKEICTHON U CepIeIHOM
MYCKYJaTypbl, CBSI3bIBaHWE aKTWHA W KaJIbMOAYJIHHA, (YHKIMOHHUPOBAHHE TpPaHC-
MEMOpaHHBIX HOHHBIX KaHAJIOB).

Buigoowi: TlonydenHnple HaOMIOACHHUS COTJIACYIOTCS C TMPENBIIYIIAM HCCIETOBAHUEM
(dbeHoMeHa  «(PCHOTHITMYECKOW  TETEPOTCHHOCTH»,  BapHaOCIBbHOCTH  TSDKECTH
3a00JIeBaHUsT MWW JIaXXe Pa3BUTHEM Pa3IUYHBIX 3a00JICBAHHUN Yy JIMII, SBJISFOIIMXCS
HOCHTEJISIMY ITaTOTEHHBIX BApUAHTOB B OJHOM M TOM e TeHe [7]. [lanubiii peHomeH
MOJKET OOBACHATH HAKOIJICHHE KOHPIINKTYIOMINX HHTEPIPETAIINNA BAPUAHTOB B T€HAX C
HECKOJILKMMH aCCOI[MMPOBAHHBIMHU 3a00JICBaHUSAMU (MIPEUMYIICCTBEHHO U3 TPYIIT
HEPBHO-MBIIICYHON H  CEpACYHO-COCYAMCTONW MATOJIOTHH), C THpeodiajaHueM
ayTOCOMHO-IOMUHAHTHOTO THMNa HaciemoBaHus. OOHapyKEHHBIE aCCOIMAINN MEXITLY
XapaKTepUCTHKaMH TE€HOB W oOHapyxeHneM BapuaHToB ¢ COI wmoryt ObITh
HCIIOJIB30BaHbl AJIsA CO3JaHUA JOIMOJTHUTEIBHBIX IMMPABUJI aHHOTAIUN U ITPUOPUTHU3AINN
BAapHAHTOB B 3THUX I'€HAX.

Qunancuposanue. ViccnenoBanne moanep:kaHo MUHHCTEPCTBOM HAYKH M BBICIIETO
obpazoBanmsa Poccuiickoit ®Denepanmu  (MpoekT «MHOTOICHTPOBas — HAy4HO-
HCCIIEIOBATENbCKAsL KOJUIEKIUS OMOpecypcoBy» «PenpoayKTHBHOE 310pPOBbE YETIOBEKa)
(xorTpakT Ne 075-15-2021-1058 ot 28 centsiops 2021 1.).
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Motivation and Aim: Next-generation sequencing (NGS) has revolutionized biomedical
research by enabling the identification of genetic causes of inherited diseases. However,
discrepancies persist in the clinical interpretation of DNA variants between laboratories,
despite standardized classifications proposed by the American College of Medical
Genetics (ACMG) [1-3]. The study aimed to systematically analyze properties of
genetic variants and their associated genes for which discordance of variant
interpretation have been reported in the ClinVar database [4]. It will allow us to develop
strategies for improving the consistency of NGS data interpretation.

Methods and Algorithms: We collected ClinVar data (April 2018 — April 2024) on
variants in genes linked to rare diseases from OMIM (Online Mendelian Inheritance in
Man) and submitted to Ensembl BioMart [5]. Variants with conflicting interpretations
(COI) reported at least once during this period were defined as discordant. We employed
the hypergeometric test to identify genes enriched for COI variants. Allele frequencies
(gnomAD v2.1 genomes [6]) and variant effects on gene products were analyzed.
Additionally, we evaluated evolutionary conservation, isoform expression levels,
transcript length, exon number, involvement in biological processes, and the number and
type of inheritance of diseases associated with genes harboring (or lacking) COIl variants.
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Results: Our analysis of 2,296,245 variants from 4,731 OMIM-linked disease genes in
ClinVar revealed that 78 % contained at least one COI variant. We identified 285 genes
with statistically significant enrichment of COI variants. These genes exhibited
increased structural complexity, evidenced by a higher number of exons and longer
transcripts (p-value < 2.2 x 107'6). Notably, these genes were also associated with a
higher number of diseases per gene (p-value < 2.2 x 107%), predominantly with
autosomal dominant inheritance (p-value = 3.78 x 107°). Moreover, these genes were
enriched for terms related to muscle tissue structure and function.

Conclusion: Our findings align with previous studies on “phenotypic heterogeneity”,
where individuals with pathogenic variants in the same gene can exhibit variable disease
severity or even develop different diseases [7]. This phenomenon might explain the
accumulation of COI variants in genes with multiple associated diseases, particularly
those related to neuromuscular and cardiovascular pathologies, often exhibiting
autosomal dominant inheritance. The observed associations between gene characteristics
and COI variant detection could be utilized for establishing additional rules for
annotation and prioritization of variants in these genes.

Funding: The study is supported by the Ministry of Science and Higher Education of the
Russian Federation (project “Multicenter research bioresource collection” “Human
Reproductive Health” contract No. 075-15-2021-1058 from September 28, 2021).
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