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3AKIFOYEHHUE
110 pe€3yJibTaTaM 6I/IOI/IH(I)OpMaTI/I‘ICCKOFO aHaJIu3a
JIaHHbIX cekBeHupoBanusa JJHK
II0JJHOC CCKBCHHUPOBAHMEC 3K30Ma B (1)0pMaTe TpHO
CBEJIEHVA Ob OBCJIEJYEMOM CBEJIEHVIA Ob OBPA3IIE
O6cnenyemplii Jara nocryruienus obpasua
Jlata poxaenus Marepuan 1151 aHaIM3a
TTon BuyTtpeHnHuit Homep
CBEJIEHMA O MATEPU OBCIIEAYEMOI'O CBEJIEHVIA Ob OBPA3IIE
Marp 06creryeMoro Jara nocryruienus oOpasua
Jlata poxaenus Marepuan 11 aHaIM3a
TTon BuyTtpeHnHuit Homep
CBEJAEHMA Ob OTHE OBCJIIEAYEMOI'O CBEJAEHMA Ob OBPA3LIE

Oren o0OcneyeMoro

Jlara nocTymieHus o6pasia

Jlata poxaeHust

MaTepI/IaJ'I JUIsL aHalM3a

TTon

BuyTtpenHuit Homep

KIIMHUYECKA S UHOOPMATLIA

Hanpapnsromuii Bpau

HanpasuTenbHblil quarsos

Knuanueckne XapaKTCPUCTHKH

PE3YJIbTATBI UCCJIEJOBAHUSA

I'EHETUYECKUE BAPUAHTBI, BO3SMOXXHO UMEIOIIME OTHOIIEHUE K ®EHOTUITY

AccormupoBaHHoOE 3a0¢ b HK (hgl9
AP HHK (hg19) Kowmmnsrorepaoe OBOIOLHOHHAS Knaccudukaums
Ten (Homep OMIM; Tun HW3MeHeHne TpaHCKpHUnTa 3UroTHOCTH Yacrora
« npeJicKa3aHue KOHCEPBAaTHBHOCTH NaTOTr€HHOCTH
HaclieI0BaHus*) H3meHenne Oenka

[NIOBOYHO BBIABJIIEHHBIE BAPUAHTHI B 'TEHAX, PEKOMEHZAOBAHHBIX K ITPOBEPKE

HE OBHAPYXXEHO

* AR, Autosomal recessive, ayTOCOMHO-PELIECCHBHBIN TUIT HACIEIOBAHHS

11 MHTEepNpeTaluy Pe3yJIbTATOB HCCIe0BAHUS He00X0AMMAa KOHCYJILTALUS Bpaya-reHeTHKA.
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TEXHUYECKHUE CBEJEHUSA

CexBeHUpOBaHUE OETOK-KOMUPYIOIIUX 'EHOB YEIOBEKa METOJIOM TAPHO-KOHIIEBBIX MPOUYTEHUH OBLIO TPOBEICHO
C UCTIOJIB30BaHHUEM IIeJIeBOro oboramieHust reHomuoi JTHK.

Hcxoouvie Oannbie cexsenuposanus 6 hopmame fastq mozym Ovlims npedoCmasieHvl no 3anpocy.

JlaHHBIE CEKBEHHPOBAHMS OBUIM MPOAHAIM3HPOBAHBI C TIOMOINBIO ABTOMATH3MPOBAHHOTO AITOPUTMA,
3aKITI0YAIONIETro B ce0s OIICHKY TapaMeTpoB KauecTBa cekBeHupoBanus (Moayis FASTQC); ynanenue ananrepos
W TOoCNeAoBaTeIbHOCTEH ¢ HU3KUM KadecTBOM (Moayns SEQPURGE); BblpaBHMBaHUE MPOYTEHUH HA BEPCHIO
hgl9 renoma uenoBeka (Momyinr BWA MEM); dunerpanmio ontuyeckux u TP ny6mukaroB (Momyib
SAMBLASTER); nokaiisHyI0 ONTHMHU3AIUIO BeIpaBHUBaHUH (Moynis ABRA2); oOHapyxeHVe BapUaHTOB B UX
¢unbTparus cornacHo kadectBy (maketr FREEBAYES) u anHOTanmio BapuaHTOB OTHOCHTEIHHO 0a3 JIaHHBIX C
KiauHuuYeckoit nadopmarmeit (Mmoxyn» ENSEMBL-VEP).

AnropuT™M OBUT IPOTECTHPOBAaH Ha 3K30MHBIX JAHHBIX, JJISI KOTOPBIX CYIIECTBYET pPACIIM(pOBKAa TeHOMa
«3oj0Toro cranmapra» (manxeie Genome in a Bottle). UyscrBurensHOCTh anroputma cocraBmia 98,6% u
cpennsis cnenuduuHocTs 99,1%.

[Ipy noucke KIMHUYECKH 3HAYMMBIX T€HETHUECKUX BApHAHTOB ObUIM OT(GMIBTPOBAHBI BAPUAHTHI, HE BIHSIOLIIE
Ha CTPYKTYpY Oelka 1 ITPpH 3TOM He OTMEUYCHHbIE KaK MaToreHHble B 6ase nanHbix ClinVar, a Taxoke Bce BApUAHTBI,
HE OTMCUCHHBIC KaK IMaToreHHble B 0a3e manHbix ClinVar, ¢ MakcMManbHOW 4YacTOTOH BCTPEUYAaeMOCTH B
nomynsusax Oonee 2%. Bo Bcex reHax, MOTEHIMANBHO MMEIOUIMX OTHOILICHHE K 3a00JICBaHMIO TMAIlMCHTA,
Ka)XIbIil M3 BapHaHTOB OBLI NPOAHAIM3UPOBAH HA IPEAMET BIHMSIHUS Ha CTPYKTYpPY M (QYHKIHIO Oenka,
SBOJIIOIIMOHHYI0 KOHCEPBATUBHOCTH MO3HMILIMH, KIMHUYECKUH CTaTyc, YacTOTy BCTPEYaeMOCTH U THII
HaCJIe/IOBaHUs COOTBETCTBYIOIIETO T'eHA U KITACCU(PHUIIMPOBAH B OJIHY 3 IISITH KaTErOpHid (IaTOreHHbIC BAPHAHTHI,
BEPOSITHO IATOTCHHBIE BAPUAHTHI, BAPUAHTHI HEONPEACTICHHON KITMHUYIECKOI 3HAUMMOCTH, BEPOSITHO O€3BpEIHbIC
BapHaHTHI, 0e3BpeHbIe) B cOOTBeTCTBUH ¢ pekoMeHaausiMu ACMG (7). BapuanTs! u3 kateropuii «Ilarorenusie
BapHaHTB, «BepoATHO maToreHHble BapuaHTh» U «BapuaHThl HEoNpeaeIeHHOW KIMHUYECKOH 3HAYUMOCTH)
BKJIFOUCHBI B 3aKJIIOUCHKE B (hopMaTe, COOTBETCTBYIOIIEM pekomenaamsam HGVS.

TlosmopHuvlii buourgopmamuyeckull aHAIU3 UCXOOHBIX OAHHBIX HO 3ANPOCY MONCEm Oblmb NPOBEOeH Yepes 200
aubo 8 ciyuae ymounenus gheHomuna.
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HNH®OPMAILIMOHHOE INPUJIOKEHUE

METOJUNKA ITOJIHOSK30MHOI'O CEKBEHMPOBAHI S

[TonHOAK30MHOE CEKBEHHPOBAaHUWE — 3TO CEKBEHHPOBAaHHE BCEX OENOK-KOAMPYIOIIMX TeHOB yenoBeka (mpubmusurensHo 20 000), a
CEKBCHHUPOBAHHME 3K30Ma C KIMHHMYECKOM LIENBI0 — 3TO CeKBeHHUpoBaHHe nopsaka 5000 reHoB, NPo KOTOpbIe HAa HACTOSIIMA MOMEHT
U3BECTHA aCCOLMAIMSA C TeHETHYECKUMHU OO0JIe3HAMH WIIH MPH3HAKAMU. DK30M COCTaBIIIET BCero ~1% OT MOIHOrO reHoMa 4esloBeKa, HO
npuOIM3uTeNEHO 85% Beex 00JIe3HETBOPHBIX BApHAHTOB HAXOAATCS MMEHHO B OeNOK-KOAUpYyIonMX obnacTsax. C MOMOIIBIO TEXHOJIOT UK
CEKBEHHPOBAHUS 5K30Ma MOXKHO OINPEAENUTH HocienoBaTenbHOCTh 90-95% meneBbIX y4acTKOB YeloBeKa, M HEKOTOPHIE YYacTKH
TIOJJTAIOTCS CEKBEHUPOBAHUIO C IIOMOIIBIO 3TOH METOIMKH HECKOIBKO Xyxe. CHOCOOHOCTh METO/Ia BEISIBUTH OOJIC3HETBOPHBIH BapHaHT
3aBHCHT OT TOT'O, B KAKOM y4YaCTKE OH HaXOJHTCS.

MetoJ npenHa3Ha4yeH /Uil MOMCKAa OJHOHYKJICOTHIHBIX 3aMEH B KOAMPYIOLIMX y4YacTKax I'€HOB 4enoBeka. HekoTopwle Npyrue THIIbI
TEHETHYECKUX BapHAHTOB MOTYT ObITh BBISABIIEHBI, HO MOJJIAIOTCS OOHAPY)KEHUIO C MEHbIICH BEPOATHOCTBIO, YEM OJHOHYKJICOTHIHBIC
3aMEHBI: 3TO OTHOCHTCS, B YaCTHOCTH, K KOPOTKHM JeNeLMsAM WIM BCTaBKaM (MHIEIaM) M W3MEHEHHUSM 4Hclla KOPOTKUX TaHIEMHBIX
TIOBTOPOB.

Pe3ynbTaTHBHOCTD 00CIIEIOBAaHHS CHIJIBHO 3aBHCUT OT HAIWYMs WH(OpPMAIMH O BapHaHTE BO BHEIIHHX 0a3aX JaHHBIX KIMHHYECKOH
nHdopmarmy, a TaKke OT HW3YYEHHOCTH T'€HETHYECKOro 3a0oJieBaHMS NalieHTa. B HacTOSAmMT MOMEHT HM3yYeHHE TI'€HETHYECKHX
3a00JIeBaHMH SIBISIETCS NIPUOPHUTETHBIM HAINpaBICHHEM HCCIEAOBAHMH BO BCeM MHpe, W 0a3bl JaHHBIX C KIMHHYECKOH MH(pOopManuen
MIOCTOSTHHO HOTIOJHSAIOTCA. B NpakTHKe KITMHUYECKOr0 CeKBEHUPOBAHMS HK30Ma MPOLEHT AUarHOCTUPOBAHHBIX CIIy4aeB PacTeT C KaXIbIM
rOJIOM, TIO3TOMY B HEKOTOPBIX CIIy4asx IepeaHaNn3 JaHHbIX CEKBCHUPOBAHHS Yepe3 HEKOTOPOE BPEMs MOYKET IPUBECTH K YCTAHOBIICHHIO
JIMArHO3a, e eCIIH U3HAYaJIbHO OH He OBbLI ITOCTABIICH.

OI'PAHUYEHNS METOJA TIOJITHOSK30MHOI'O CEKBEHMPOBAHUA

BBy HEKOTOPBIX TEXHHYECKHX OrpaHHMYEHHUH, CEKBEHHUpPOBaHHE HK30Ma He MoxeT MNOKpbITh 100% ueneBbIX y4acTKoB. Mel
obecniedrBaeM HEOOXOMMOE ISl TOCTOBEPHOTO OOHAPYKEHHUSI TeTEepO3UTOTHBIX BapUAHTOB IOKpHITHE: He MeHee 10X it 90% meneBbIx
y4acTkoB. YacToTa ommO04YHO 0OHAPYKEHHBIX BAPUAHTOB MPU CEKBCHHPOBAHHH JK30Ma B CPEIHEM COCTaBJIsAeT He Oosbiie 1%, HO B
OT/ENbHBIX YYacTKaX MOXET JOCTUrath 5%, I03TOMY peJIeBaHTHBIE BapUaHThl PEKOMEHIYETCsl TOATBEpPXkAaTh HE3aBUCHMbBIM
CEeKBEHHpOBaHKEM 110 CIHrepy WM IpyruMH pedepeHCHBIMU METOaMH, €CIIA TaKask BO3MOKHOCTD CYIIECTBYET.

HekoTopple Tunbel BapuaHTOB MOAJAIOTCS BBIABIEHUIO METOJOM SK30MHOIO CEKBEHHPOBAaHUS IJIOXO, B TOM YHUCIE CTPYKTypHbIE
HM3MEHEHUS XPOMOCOM (MHBEPCHH, TPAHCIOKALINH, IEJICIIHH ), TIOTUILIONANS, aHIYTUIOM TN, TPOTSHKCHHBIE YUYACTKU TPUIUIETHBIX U JPYTHX
MOBTOPOB, BAPHAHTHI B T€HaX C HAJIMYHEM B T€HOME OJHM3KOro MO IMOCIEA0BATEIbHOCTH MCEBIOTeHA WM Mapainora, BapuaHtel B GC-
0oraThiX yyacTKaX, BADHAHTHI B HHTPOHAX 3a Mpe/eaMi CTaHIapTHBIX CAHTOB CIUIAiiCHHra, a TAKKe SIMTUTeHETHUCCKHUE BapraHThl. MeTos
AMEET OTPaHHYCHHYIO YyBCTBUTEIBHOCTh B OTHOIICHWM BAapUAHTOB B COCTOSIHUH MO3aulu3Ma. UyBCTBHTENBHOCTh M CHEIU(PUIHOCTH
00HapYKCHUS BAPHAHTOB, HAXOIAIIUXCSA B 00JIACTSIX CETMEHTAPHBIX TYTUTUKAIMNA, MOTYT ObITh HU3KHMHU.

Pe3ynbTarhl KIMHHUYECKOTO CEKBEHHPOBAHUSI BCErJa MHTEPIPETUPYIOTCS B KOHTEKCTE KIMHUYECKOW KapTHUHBI, CEMEWHON HCTOpPHH U
JIPyTUX 71ab0paTOpPHBIX TaHHBIX. M3yd4aroTcs TONBKO BapHaHTHI, KOTOPBIE MOTCHIMAIBHO MOTYT MMETh OTHOIICHHE K 3a00JICBAHHUIO
manyeHTa. Pe3ynbTaThl CEKBEHHPOBAHUS SK30Ma MOTYT OBITh MHTEPIIPETHPOBAHBI HEBEPHO, €CIM MpPEAOCTaBICHHAas HHQPOPMAaLUsI
omnOoYHa WK HemoIHa. HekoToprie METUIIMHCKIE MPOLEYPHI, TAKUE KaK Iepecagka KOCTHOTO MO3Ta WK MEpEIMBAHNE KPOBH MOTYT
MIPUBECTH K HEBEPHBIM pe3yibTaraM. Penkue 6e3BpenHble BAPHAHTHI MOTYT OBITh KIIaCCH(UIIMPOBAHBI HEBEPHO. BhISBICHHBIE BAPHAHTHI
He Bcerna OOBSACHSIOT BCe KIMHMYECKUE TPOSBICHUS y maunueHra. [IpemocraBieHue OONBHIETO KOJHMYECTBO KIMHUYECKH 3HAUUMOMN
HHPOPMAIIH MOXET IIOMOYb 00Jiee TOYHOM OLICHKE 3HAUMMOCTH BBISBJICHHBIX BAPUAHTOB.

IMOBOYHO BbLISIBJIEHHBIE BAPUAHTHI

ACMG pazpabotan pexoMenaanuu (8) mo npeaocTapIeHHIo HHPOPMALIUK HAIMEHTy O MaTOT€HHBIX ¥ BEPOSTHO MaTOTeHHBIX BapHaHTaX,
MPUCYTCTBYIOINX B HeKoTophix reHax (ACTA2, ACTC1, ACVRLI1, APC, APOB, ATP7B, BAG3, BMPR1A, BRCA1, BRCA2, BTD,
CACNAL1S, CASQ2, COL3A1, DES, DSC2, DSG2, DSP, ENG, FBN1, FLNC, GAA, GLA, HFE, HNF1A, KCNH2, KCNQ1, LDLR,
LMNA, MAX, MEN1, MLH1, MSH2, MSH6, MUTYH, MYBPC3, MYH11, MYH7, MYL2, MYL3, NF2, OTC, PALB2, PCSK9, PKP2,
PMS2, PRKAG2, PTEN, RB1, RBM20, RET, RPE65, RYR1, RYR2, SCN5A, SDHAF2, SDHB, SDHC, SDHD, SMAD3, SMAD4,
STK11, TGFBR1, TGFBR2, TMEM127, TMEMA43, TNNC1, TNNI3, TNNT2, TP53, TPM1, TRDN, TSC1, TSC2, TTN, TTR, VHL,
WT1). OTH TeHbl CBsI3aHBI C OIPEeIeHHBIMI TeHETHYECKUMH 3a00JIeBaHUSAMHE, HYKIAIONIMMICS B MEAMIIMHCKOM KOHTpouse. B ciydae
oOHapy>kKeHUs] BAPUAHTOB B 3THX I'eéHax HE0OXOIMMa KOHCYJIbTAIMs Bpauya-TeHeTHKA.
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