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SAKAKOYEHUE

no pesyAbTatam GBMOMHPOPMATUUECKOrO aHaAM3a
A@HHbIX cekBeHUpoBaHua AHK
(NOAHOE CEKBEHWPOBAHME 3K30Ma)

CBEAEHUA OB OBCAEAYEMOM CBEAEHMA OB OBPA3LIE
06cnepyemblin [0]7]0] Aata noctynaeHusa obpasua AA-MM.ITTT
Aata poxaeHus AA.MM.ITIT Matepuan pns aHanM3a MNepudeprueckas KpoBb
Mon XeHckuii BHYTpeHHWI HoMmep DXXXXXX

KAMHNYECKAA MHOOPMALNA

Hanpasastowwmii Bpay (01716}

CHUHAPOM 3MUAENCUU, UHAYLMPOBAHHbIN GebPUAbHON MHbEKLMENR. CAOXHbIE GOKaAbHbIE NPUCTYMbI C
HapyLeHUeM CO3HaHUS. AYTOUMMYHHbIW SHLEDAAUT?
ANUaKTMBHOCTb Ha J3T. MoBeAEHUYECKME, KOTHUTUBHbIE HApPYLLEHUS. B aHaMHe3e anucTaTyc, OTEK FOAOBHOMO
KAMHMUYECKME XapaKTEPUCTHUKM Mo3ra. AnddepeHLnanbHblii AMArHo3: PeLIMAMBUPYIOLLEE TEYUEHWE AayTOMMMYHHOIO aHLUedanuTa,
3A0KaYeCTBEHHas aNUAeNTUYecKas aHLUedanonatvs, GebpuabHbIe NPUCTYNbI MAKOC.

PE3YAbTATblI MCCAEAOBAHUA
TEHETUYMECKHWE BAPUAHTbI, BO3MOXHO MMEKOLLUME OTHOLWWEHUE K ®EHOTUMY

HanpaeuTeAbHbIi AMarHos

AccoumnposatHoe Uamenerne AHK (hg19)
3aboneBaHKe KomnbtotepHoe 3BOAOLMOHHASA Knaccudukaums
leH . M3meHeHwne TpaHcKkpunTa 3WUroTHoCTb YacrtoTa
(Homep OMIM; npeackasaHve KOHCEepBaTUBHOCTb naToreHHoCTH
M3meHeHve benka
TUN HaCAeAOBaHUA™)
PaHHAA MAaaeHueckas chrx:g.99661781del
3nw\enmﬁ\4ec+<aﬂ ENST00000373034.4: BeposTHo
PCDH19 SHLedaRONATHS, TN O c.1815del Feteposurota 0 MNaTtoreHHbIN — naTopreHHbm
(300088; XYL) ENSP00000362125.4:
! p.Tyr605Ter

O6HapyXeH paHee He ONMCaHHbIM B AUTEPATYPE BapUaHT B FeTEPO3UrOTHOM COCTOSIHUM B 9K30HE 1 (13 6) reHa PCDH19, NpUBOASLLMI K BOSHUKHOBEHUIO
NnpeXAeBPeMEHHOro cTon-koaoHa (p.Tyr605Ter, BapuaHT TMna HOHCEHC).
MaTtoreHHble reTepo3nroTHble BapuaHTbl B reHe PCDH19 MOryT NpMBOAUTb K Pa3BUTUIO PaHHEN MAAAEHUYECKOW 3NMAENTUYECKOW 3HLeparonatnm, Tun 9.
MposBAeHWE AaHHOTO 3abOAEBaHWs, Kak MNPaBMAO, OMPAHUYEHO KEHCKUM MOAOM (OKOAO 90% OnMCaHHbIX MAUMEHTOB — XXEHCKOro MOAa).
Mpeanonaraetcs, YTo natoreHes CBsi3aH C COMaTUYECKUM MO3auLUM3MOM BCAEACTBUE X-MHAKTMBALMKU U HapyLLeHUEM aAre3un KAETOUHbIX MONyAALMK,
3KCNPECCUPYIOLLMX Pa3Hble TUMbl NPOTOKAATepUHa:
1. Mincheva-Tasheva S. et al. Disrupted excitatory synaptic contacts and altered neuronal network activity underpins the neurological
phenotype in PCDH19-clustering epilepsy (PCDH19-CE). Mol Neurobiol. 2021 Jan 7.
OnucaHbl U cAyyan 3a60AeBaHUA Y NALMEHTOB MYXCKOTO MOAA, Y HEKOTOPbIX U3 KOTOPbIX NOKa3aH COMaTUUYeCKUi MO3auuu3m No BapuaHTaMm B reHe
PCDH19:
2. Niazi R. et al. A mutation update for the PCDH19 gene causing early-onset epilepsy in females with an unusual expression pattern. Hum
Mutat. 2019 Mar;40(3):243-257.
3aTpoHyTaa aMUHOKMCAOTHaA No3uumsa 605 HaxoAMTCA BO BHEKAETOUHOM KaarepuHoBOM AomeHe 6 (EC6) B Moaekyne npoTokaarepuHa 19. OnucaHo
HEeCKOAbKO NaToreHHbIX BapuaHToB B reHe PCDH19, 3aTparvMBatoLLmx 6AM3AeXaLLME aMUHOKUCAOTHbIE NO3ULMKU, HanpuMep, HEOAHOKPATHO ONMUCaHHbIV
BapuaHT p.Arg602Ter (de novo cTaTyC NOATBEPXKAEH B HECKOAbKUX CEMbBAX):
3. Shibata M. et al. Comparative characterization of PCDH19 missense and truncating variants in PCDH19-related epilepsy. J Hum Genet.
2020 Dec 2.
B cTaTtbe 2 yka3aHo, 4To, COrAaCHO pesyAbTatam BUOMHGOPMATUUECKUX AATOPUTMOB, BCE ONMUCaHHbIE BapUaHTbl TUMA HOHCEHC B reHe PCDH19 npuBoaAT
K paspylweHuto MPHK no mexaHuamy NMD. C apyro# CTOpoHbl, B pabote 3 noAyvyeHbl CBMAETEAbCTBA B MOAb3Y KOPPEAALMU MEXAY MOAOXKEHWUEM
HOHCEHC- U GPeNMLLNGT-BAPUAHTOB U KAMHUYECKOWM KapTUHOW 3aboAeBaHMs.

BapuaHT otcyTcTBYeT B 6a3€ AaHHbIX MOMYASILLMOHHbBIX YaCTOT gnomAD.
BapwuaHT pacLeHUBaeTCA Kak BEPOATHO NaTOreHHbIN.

B ueAax yTouHeHus KAMHUYECKOW 3HaYMMOCTH OﬁHapy)KeHHOFO BapunaHTa pEKOMEHAYETCA aHaAn3 ero HaCAeAOBaHMA OT pOAMTeI\eVI (cAepyeT yuuTbiBaTh,
YTO NATOreHHbIN BapuaHT B AdHHOM CAy4ae MOXeT 6bITb YHacAeAOBaH OT 3A0POBOro OTuUa AMBO UMeETb cratyc de novo).

MOBOYHO BbIABAEHHBIE BAPUAHTbI B TEHAX, PEKOMEHAOBAHHbIX K NMPOBEPKE

HE OBHAPYXEHO

* XL, X-linked, X-cuenAeHHoe HacAepAoBaHWe 3ab0AeBaHNa

AN MHTEppeTaUun pesyAbTaToB MCCAEAOBAHUS HEOOXOANMMA KOHCYAbTALIMA Bpaya-reHeTUKa.
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TEXHUYECKUE XAPAKTEPUCTUKH

Mpnbop lllumina NovaSeq 6000 CpeaHee nokpbIThe 100x
Habop Ara npob6OnoAroTOBKU SureSelect all Exon V7 MPOUEHT LIEAEBLIX HYKACOTMAOB C 98,7%
nokpbitnem >10X

Aata Bblpaun 3akatodenmsa: AA.MMLITTT

BuonHdopmaTmk

Bpau-nabopaTopHbI reHETUK

Bpau-reHeTuk
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TEXHUYECKHME CBEAEHNA

CekBeHUpoBaHWEe OBENOK-KOAMPYIOLLMX TEHOB YEeAOBEKA METOAOM MapPHO-KOHUEBbIX MPOUTEHUH ObIAO
NMPOBEAEHO C UCMOAB30BaHWEM LieAeBOro oboralleHus reHomHon AHK.

HcxoAHbIE AaHHbIE CEKBEHUPOBaHUA B popmarte fastq MoryT 6biTb MpeA0CTaBAEHbI 110 3arpocy.

AaHHble CEKBEHMPOBAHMA ObIAM MPOaHAaAM3UPOBaHbl C MOMOLLbIO aBTOMAaTU3UPOBAHHOIO aAropuTMa,
3aKAOUatoLLEro B cebsl OLEHKY MapaMeTpoB kavecTBa cekBeHupoBaHua (MoayAb FASTQC); yaaneHue
apanTepoB U MOCAEAOBATEABHOCTEM C HWM3KUM KadecTBoM (MoAyAb SEQPURGE); BblpaBHMBaHMWe
npouTeHni Ha Bepcuto hgl9 reHoma yenoBeka (Mopyab BWA MEM); duabTpaumto ontuyeckux u MuUpP
AybankatoB (Mopyab SAMBLASTER); AOKaAbHYO ONTUMM3aUMIO BbipaBHWBAHWUIA (MoAyAb ABRA2);
obHapyXeHWe BapWaHTOB WM WMX GUAbTPaLMS COorAnacHo kaudectBy (Maket FREEBAYES) n aHHoTaumio
BapPWaHTOB OTHOCUTEABHO 633 AAHHBIX C KAMHUYECKOW MHopMaumen (Mopyab ENSEMBL-VEP).
AAroputm 6bIA MPOTECTUPOBAH Ha 3K30MHbIX AAHHbIX, AAST KOTOPbIX CYLLIECTBYET paclliMdpoBKa reHoma
«30NOTOrO CTaHAapTa» (AaHHble Genome in a Bottle). YUyBCTBUTEABHOCTb aAropUTMa coctaBmaa 98,6% 1
CpeAHasa cneunduruyHocTb 99,1%.

Mpy NOUCKE KAMHUYECKM 3HAUMMbIX F€HETUUECKUX BapMaHTOB ObIAM OTOUALTPOBAaHbI BapWaHTbl, He
BAMAIOLLME Ha CTPYKTYPY BEeAKa M MpY 3TOM He OTMEUYEHHbIE Kak natoreHHble B 6a3e paHHbIX ClinVar, a
TaKkxXe BCe BapuaHTbl, He OTMEYEHHble Kak naToreHHble B 6a3e paHHbIx ClinVar, ¢ MakcUMaAbHOWM
YaCTOTOW BCTPEUYaeMOoCTH B nonyAsumsx 6onee 2%. Bo Bcex reHax, MoTEHLMAAbLHO MMERLLIMX OTHOLLEHWE
K 3a60AeBaHMI0 MaUMEHTa, KaXAbl M3 BapuaHTOB ObIA MPOAHAAM3NPOBAH Ha MPEAMET BAMSHUA Ha
CTPYKTYPY U OYHKUMIO Benka, 3BOAOLIMOHHYH KOHCEPBATUBHOCTb NO3ULIMKU, KAMHUUECKWIA CTaTyC, 4acToTy
BCTPEYaEeMOCTU U TUMN HacAeAOBaHWA COOTBETCTBYIOLLEIO FeHa U KAaCcCUPUUMPOBAH B OAHY M3 MATH
KaTeropui (natoreHHble BapWaHTbl, BEPOATHO MATOreHHble BapWaHTbl, BapWaHTbl HEOMPEAEAEHHOTO
3HauYeHus, BEPOSITHO 6e3BpeAHble BapraHTbl, 6e3BpeAHbIE) B COOTBETCTBMU C peKoMeHAaLmMamMmu ACMG
(7). BapuaHTbl U3 kateropmii «flatoreHHble BapuaHTbl», «<BepoaTHO NatoreHHble BapuaHTbl» U «BapuaHTbl
HEONPEAEAEHHOIO 3HAYEHUS» BKAKOUYEHbI B  3aKAlUYeHMe B dopmarte, COOTBETCTBYHOLLEM
pekomeHpaumsam HGVS.

MoBTOPHbIN BUOMHPOPMATUUECKMI aHaAM3 UCXOAHBIX AAHHBIX M0 3aMpocy MOXET ObiTb MPOBEAEH
uepe3s roa AtMbo B CAydae YTOYHEHUS peHoTHna.
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NMHOOPMALIMOHHOE MNMPUAOXEHWME

METOAMKA NOAHOSK30MHOI0 CEKBEHUPOBAHUA

INMOAHO3K30MHOE CEKBEHMPOBAHUE - 3TO CEKBEHWPOBaHWE BCEX BEAOK-KOAMPYIOLLUMX FreHOB YenoBeka (MpubAnanTenbHo 20
000), a ceKBEHMPOBaAHWE 3K30Ma C KAMHMYECKOWM LIEAbIO — 3TO CeKBeHMpoBaHWe nopsaka 5000 reHoB, Npo KoTopble Ha
HaCTOSILLIMI MOMEHT M3BECTHA accouMaums C reHeTUYECKUMI BOAE3HAMMU UAM NPU3HaKaMKU. IK30M cocTaBAsieT Bcero ~1% ot
MOAHOIrO reHoMa YenoBeka, HO MPUBAU3UTEABHO 85% BCeX GOAE3HETBOPHbLIX BAPWAHTOB HAXOAATCA WUMEHHO B OEAOK-
KoAMPpYOLLMX 06AacTAX. C MOMOLLbIO TEXHOAOTMM CEKBEHUPOBAHMA 3K30Ma MOXHO OMNPEAEAUTb NOCAeA0BaTeAbHOCTb 90-95%
LLleAEBbIX y4aCTKOB YEAOBEKA, U HEKOTOPbIE YYaCTKM NMOAAAIOTCH CEKBEHUPOBAHMIO C MOMOLLLbIO 3TOM METOAMKU HECKOABKO XYXeE.
CnocobHOCTb METOAA BbIIBUTb BONE3HETBOPHbLIM BapUaHT 3aBUCUT OT TOTO, B KAKOM YYaCTKE OH HaXOAWTCS.

MeToa npeaHa3HauYeH AAS MOMCKa OAHOHYKAEOTUAHbLIX 3aMEH B KOAMPYHOLLUMX y4acTKax reHoB YenoBeKa. HekoTopble apyrue
TWUMNbl TEHETUYECKUX BAPWAHTOB MOMYT OblTb BbIABAEHbI, HO MOAAAOTCA OOHAPYXXEHMIO C MEHbLUEW BEPOATHOCTHIO, Yem
OAHOHYKAEOTUAHbBIE 3aMEHbI: 3TO OTHOCUTCS, B YACTHOCTU, K KOPOTKUM AEAELMSIM MAM BCTaBKaM (MHAEAAM) U U3MEHEHUAM
yncAa KOPOTKMX TAHAEMHbIX MOBTOPOB.

Pe3yAbTaTUBHOCTb OBCAEAOBAHMSI CMAbHO 3aBWCMT OT HaAMuMA WMHOOPMauMKM O BapuaHTe BO BHELWHMX 6as3ax AaHHbIX
KAMHWUUYECKOW MHPOPMaLMK, @ TAKXKE OT U3YYeHHOCTU FrEHETUYECKOTO 3ab0AEBAHMA NaLMeHTa. B HacTosALWMIA MOMEHT 3ydeHUue
reHeTUYeCKUx 3ab0AeBaHWUI ABASIETCS NMPUOPUTETHLIM HanpaBAEHUMEM WCCAEAOBaHWI BO BCEM MMpe, U 6asbl AAHHBIX C
KAMHWYECKOW MHObOPMaUMeEn MNOCTOAHHO MOMOAHSIOTCA. B npakTMke KAMHWMYECKOr0 CEKBEHUMPOBAHMA 3K30Ma MNPOLEHT
AMArHOCTMPOBAHHBIX CAy4aeB PacTeT C KaXXAbIM FOAOM, MO3TOMY B HEKOTOPbIX CAyYasx nepeaHaAM3 A@HHbIX CEKBEHUMPOBaHUS
yepes3 HEKOTOPOE BPEMSI MOXET MPUBECTH K YCTAHOBAEHWUIO AMArHo3a, AaXe ECAM M3HAUYaAbHO OH He ObIA NOCTABAEH.

OrPAHMYEHMA METOAA NMOAHO3K30OMHOIO CEKBEHMPOBAHUA

BBuAY HEKOTOPbLIX TEXHUUECKUX OFPaHUYEHUI, CEKBEHWPOBAHWE 3K30Ma He MOXeT NokpbiTb 100% ueneBbix yyacTkoB. Mbl
obecneurBaem He0BX0AMMOE AN AOCTOBEPHOT0 06HaPYXEHWSA FreTepPO3UTrOTHbIX BApUaHTOB NOKpbITUE: He MeHee 10x ans 90%
LleAeBbIX y4acTkoB. Yactota owrMb60UYHO 06HapYXEeHHbIX BApUAHTOB NPW CEKBEHUPOBAHMMU 3K30Ma B CPEAHEM COCTaBASIET HE
60nbLue 1%, HO B OTAEABHbIX YHacTkax MOXeT AocTUraTb 5%, NO3TOMY peAeBaHTHblE BapUaHTbl PEKOMEHAYETCS MOATBEPXAATb
He3aBUCUMMbIM CeKBEHUpPOBaHWEM No CaHrepy WAM APYTMMU pedepeHCHbIMU METOAaMM, €CAU Takas BO3MOXHOCTb
CyLLecTByeT.

HekoTopble TvNbl BapuaHTOB NOAAAIOTCA BbIABAEHWIO METOAOM 3K30MHOIO CEKBEHMPOBAHUSA NAOXO, B TOM YMCAE CTPYKTYPHbIE
M3MEHEHUA XPOMOCOM (MHBEPCUM, TPAHCAOKALIMK, AEAELIUU), MOAUTNIAOMANSA, aHIYNAOUANA, NPOTAXEHHbIE YYACTKU TPUNAETHBIX
W APYrvX MOBTOPOB, BapUaHTbl B reHax C HaAMYMEM B reHoMe BAM3KOro Mo NMocAeAOBaTEALHOCTU NMCEBAOIEHa WAWM napanora,
BapuaHTbl B GC-6oratbix yyacTkax, BapuaHTbl B MHTPOHaX 3a MpeAeNaMM CTaHAAPTHbIX CaWTOB CMAAMCUHra, a Takxe
3NUreHeTMYeckne BapuaHTbl. MeToA MMeET OrpaHUYEHHYH YyBCTBUTEABHOCTb B OTHOLLUEHWMW BapWaHTOB B COCTOSHUM
Mo3aunuu3ma. YyBCTBUTEABHOCTb WM CMELMPUUHOCTb OBHapPYXXEHWA BapuaHTOB, HaXOAALLMXCS B OOAACTAX CermMeHTapHbIX
AYNAMKaLMI, MOTYT ObITb HU3KUMMU.

Pe3yAbTaTbl KAMHUUYECKOTrO CEKBEHWPOBAHWA BCErAa WMHTEPNPETUPYIOTCS B KOHTEKCTE KAMHWUUECKOW KapTWHbl, CeMenHOM
UCTOPUK U APYrMX AABOPATOPHBIX AQHHBIX. M3yyatoTcsi TOABKO BapUaHThl, KOTOPbIE MOTEHLMAABHO MOTYT UMETb OTHOLLEHWE K
3ab0neBaHUI0 MNauueHTa. PesyAbTaTbl CEKBEHUPOBAHWSA 3K30Ma MOryT OblTb  MHTEPNPETMPOBaHbI HEBEPHO, €CAU
NPeAOCTaBAEHHaA MHOOPMaUMA owrboYHa MAM HemMoAHa. HekoTopble MEAWMLMHCKWME MPOLEAYPbI, TaKME Kak nepecapka
KOCTHOTO MO3ra UAW NepeAMBaHue KPOBWU MOTYT NPUBECTU K HEBEPHbIM pe3yAbTaTaM. Peakune 6e3BpeaHble BapuaHTbl MOTyT
6bITb KNaCCUPULMPOBaHbLI HEBEPHO. BbIiBAEHHbIE BapUaHTbl HE BCeraa 06bACHSIOT BCE KAMHUYECKUE NPOSIBAEHUS y NauMeHTa.
MpeaoctaBAeHUE 6GOABLLETO KOAMYECTBO KAMHWUUECKU 3HAUMMOM WMHGOPMaLMM MOXET Momoub 6onee TOUHOWM OueHKe
3HAYMMOCTH BbIABAEHHbIX BapUAHTOB.

MOBOYHO BbIABAEHHbBIE BAPUAHTbI

ACMG paspabotan pekomeHpauuu (8) no NpeAoCTaBAEHUI0 UHGOPMAaLMKU NaLMEHTY O NATOrEHHbIX U BEPOSTHO NaTOreHHbIX
BapuaHTax, NPUCYTCTBYIOLLMX B HEKOTOPbIX reHax (ACTA2, ACTC1, APC, APOB, ATP7B, BMPR1A, BRCA1, BRCA2, CACNA1S,
COL3A1, DSC2, DSG2, DSP, FBN1, GLA, KCNH2, KCNQ1, LDLR, LMNA, MEN1, MLH1, MSH2, MSH6, MUTYH, MYBPC3,
MYH11, MYH7, MYL2, MYL3, NF2, OTC, PCSK9, PKP2, PMS2, PRKAG2, PTEN, RB1, RET, RYR1, RYR2, SCN5A, SDHAF2,
SDHB, SDHC, SDHD, SMAD3, SMAD4, STK11, TGFBR1, TGFBR2, TMEM43, TNNI3, TNNT2, TP53, TPM1, TSC1, TSC2, VHL,
WT1). 371 reHbl CBsi3aHbl C ONPEAEAEHHBIMU FeHETUUYECKUMU 3a60AeBaHNUAMM, HYXXAQIOLLMMUCS B MEAULIMHCKOM KOHTpoAe. B
cAyyae 0bHapyXeHWUA BapvaHTOB B 3TUX reHax HEOBXOAMMA KOHCYAbTaLMS Bpaya-reHeTuKa.

MCMOAb30OBAHHAA AUTEPATYPA 1 PECYPCbI

Online Mendelian Inheritance in Man, OMIM. http://www.ncbi.nim.nih.gov/omim/

Database of Single Nucleotide Polymorphisms (dbSNP). http://www.ncbi.nim.nih.gov/SNP/

Genome Aggregation Database (gnomAD). http://gnomad.broadinstitute.org/

ClinVar. https://www.ncbi.nlm.nih.gov/clinvar/

Clinical Genome Resourse, ClinGene. https://www.clinicalgenome.org/

Ensembl. http://www.ensembl.org/index.html

Standards and guidelines for the interpretation of sequence variants: a joint consensus recommendation of the

American College of Medical Genetics and Genomics and the Association for Molecular Pathology. Genet

Med. 2015

8. Recommendations for reporting of secondary findings in clinical exome and genome sequencing, 2016 update
(ACMG SF v2.0): a policy statement of the American College of Medical Genetics and Genomics. Genet Med. 2017

9. Sequence Variant Nomenclature https://varnomen.hgvs.org/
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