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WccnepoBaHue PesynbTar KoMMmeHTapui
CekBeHvpoBaHuWe Lienoro CM.KOMM Pe3ynbTaTt npunaraeTcs Ha oTAeNbHOM braHke.
reHa

WcnonnuTenb MBaHoB W.U., Bpay - 1abopaTopHbIN reHeTuK

BHuMaHve! B 3neKTpoHHOM 3K3eMnispe 6naHKa Ha3BaHWe nccneaoBaHus COAEPXUT CCbIIKY Ha CTpaHuUy caliTa C onMcaHueM

MCcnenoBaHus. WWw.invitro.ru
Pe3ynbTaThbl UCCNENOBAHUIN HE SBNAIOTCS AMArHO30M, HEOBX0AMMa KOHCYbTaLus CreLuanmcTa.

M.M. / Noanuck Bpaya
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3AK/TIOMEHUE
no pesynbratam uccneaosaHua [1HK meroaom KAMHUYECKOro ceKBeHUPOBaHUA

Homep porosopa: Jata 3abopa matepuana: 17.03.2025 .
MauuneHT: [ata noctrynneHmnsa matepmana B nabopatopuio:
Data poxgeHua: 11.11.1991 Mon: eHckmin 17.03.2025

Bup 6uomarepuana: Kposb EDTA [AaTa rotoBHOCTU uccneposaHma: 18.04.2025 .

MH3: 999999999
HanpaBurtenbHblit gnarHos: iccnegyembiii reH: GJB2

PE3Y/IbTATbl UCCNEAOBAHUA

BapuaHTbl, KOTOpble MOryT 6bITb BEPOATHON NPUYMHOM 3aboneBaHMA NPUOPUTU3NPOBAHbLI NO
NPONpPUeTapHOMY anroputmy ¢ y4yeTom pekomeHgaumn ACMG, Hannumio B 6asax AaHHbIX,
NONYNAUMOHHbIX YacTOT N APYIrUX KpUTEpUEB.

Ha ocHOBaHWM npoBeAeHHOM MNpuopuUTU3aLMM W GeHOoTUNa NauueHTa, OMWCAHHOIO B
npeacTaBAeHHbIX AOKYMEHTaX BapuUaHTbl CrpyNnnMpoOBaHbl NO CTENeHN BEPOATHOCTU X NAaTOFreHHOCTH ANA
nauneHTa. B rpynnax BapmaHTbl pacnonoXeHbl B NOPAAKE CHUMKEHUA NPUOPUTETHOCTH.

BapuaHTbl, He MmeloWwme MPU3HAKOB MATOrEeHHOCTM, MO0 MMetowme HEKOTOpble MPU3HAKM
NaTOreHHOCTU, HO, HecooTBeTcTByowWwme GeHOTUNY, ONMCAHHOMY B COMPOBOAMUTENbHbIX AOKYMEHTAX,
MOTyT BbITb He BK/IOUYEHbI B 3aK/II04EHME.

MoapobHO ¢ onncaHMem UccnefoBaHMUA MOXKHO 03HAKOMUTLCA B MPUIOKEHUM K 3aKNHOYEHUIO.

BHMUMAHUE! BapuaHTbl, OOHapyXeHHble B pe3ynbTaTe WCCNeAOBaHWUA, He ABAAKTCA
YCTAHOBNEHHbIM AMArHo30M, a MOryT ObiTb MCMO/Ib30BaHbl B COBOKYMHOCTU C AAHHbIMKU  APYTUX
NabopaTopHbIX U UHCTPYMEHTA/IbHbIX METOZ0B TO/IbKO BPAYOM reHEeTUKOM.

[nA yTOYHEHUA 3HAYMMOCTM OBHAPYKEHHbIX BAapPUAHTOB, B TOM YMC/IE C YYETOM KJANHUYECKOM
KapTWHbI NaLMeHTa HeobxoAMMa KOHCYIbTaLMA Bpaya-reHeT1Ka.

18.04.2025 .
Bpau-reHeTuk

Ctp. 113 5.



-~ 31;5::}[ -~ ‘

HpI/BHaKI/I NaTOréeHHOCTU U KOMMEHTApUun

Cungpom

1. BapuaHTsl, fiBJsIIONIHECS Hau0o0/Iee BEPOSITHOM MPUYUHON 3200/1€BaHUA

PeneBaHTHBIX BapuaHTOB HE OOHAPY)KEHO

2. BapnaHTm, HMEI0IUEe OAUH WJIN HECKOJIBKO 3HAYUMbIX ITPU3HAKOB MATOI¢HHOCTH

PeneBaHTHBIX BAPHAHTOB HE OOHAPYKEHO

3. Bapl/IaHTLI C HEU3BECCTHBIM KJIMHHUHYICCKHM 3HAYCHHUEM

PeneBaHTHBIX BapHaHTOB HE OOHAPY)KEHO
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NHOOPMALIUA Ob UCCIIEAJOBAHUUN

AHanun3z OHK npoBoguTcs NO TEXHONOrMM CEKBEHMPOBaAHMSI HOBOMO MOKOSIEHUS METOAOM MNapHO-KOHLIEBOro
yTeHus. [nss npobonoaroToBKM MCMONb3yeTcs MeToAuKa CenekTUBHOro 3axearta yyactkoB [HK, oTHocaAwmxcsa k
KOOMPYIOWMM 00nactsaM TeHOB C WM3BECTHbIM KIMHUYECKUM 3HayYeHueM (KIMMHUYECKUA 3K30M) WU FEHOB,
aCCOLMMPOBAHHBIX C rpynmnow 3abonesaHni (MaHenu reHoB) U OnucaHHbIX B Kypupyemon 6ase gaHHbeix OMIM unu
cneunannampoBaHHbIX KypupyeMbix 6asax.

CpenHee NoKpbITUE LieNeBbIX y4acTKOB CEKBEHNPOBAHMS B UCCNEAyeMbIX reHax cocTaBnsieT He meHee 70x. 3T1o
0O3Ha4aeT, YTO KaXkabl UccrnefyeMbli y4acToK reHoma B cpegHeM aHanmanpyetcs He meHee 70 pa3 Bo n3bexaHue
BMVSHUS TEXHUYECKNX OLLIMBOK YTEHUS Ha pe3ynbTaThl UCCNeaoBaHnst. Takoe NOKpbITUE MO3BOMSET OCYLLECTBNATh
OeTeKkuMo BapnaHToB, B cpegHeM, He MeHee 4yeM B 98% LieneBbiX y4acTKOB, BXOASALMX B uccrnegosaHue. Ons
CNOXHbIX y4acTKoB reHoma (Hanpumep, GC-6oraTbiX y4acTKOB) CpeaHee MOKPbITUE MOXET ObITb HMXKE. Y4YacTku
reHoMa C MOKpPbITUEM, HE COOTBETCTBYIOLUMM KPUTEPUAM LOCTOBEPHOCTU BCMEACTBUE TEXHUYECKUX OrpaHUYeHui
CVKBEHCa, B AanbHeNLWnii aHanua He BKITHYaKTCA.

MeTon no3BonsieT BbISBATb Hacredyemble WNM BHOBb BO3HMKWIME (de Novo) BapuaHTbl HyKNeoTUAHOW
nocrnenoBaTenbHOCTU (OAHOHYKNEOTUAHbIE 3aMeHbl, HebonbLune MHcepuun 1 aeneummn — ao 10 n.0.), KoTopble MoryT
ABMNATLCA NPUYMHON reHeTnYecKkoro sabonesaHus.

TexHu4yeckre orpaHNYeHnss MeToa He MO3BONSIOT BbISBMNATL MHCEPLMU 1 Aeneuun anvHoi 6onee 10 n.o., MyTauum
B MHTPOHHbIX 06nacTaX (3a UCKMYeHMEM KaHOHUYECKUX CalToB crnalncuHra), Bapuauum AnvHbl NOBTOPOB (B TOM
ynucre 9KCMaHcUM TPUMIMETOB), a Takke MyTaUuuW B reHax, Yy KOTOpbIX B reHOMe CyllecTByeT Onuskui no
nocnegosaTtenbHOCTM napanor (ncesgoreH). MeTon He npedHasHadeH Ana onpegeneHvs dasbl  nap
reTepo3nroTHbIX MyTaLUuid, a Takke AN OLUEHKU YPOBHA METUITMPOBaHWUS UMW BbISIBNEHUA MyTauuii B COCTOSHUU
Mo3aunLm3ma.

B HekoTOpbIXx cnydasx GuomHgopMaTUYecknii aHanua AaHHbIX MO3BONSET 3anofo3puTb HanmuMumne CTPYKTYPHbIX
nepecTpoek (MukpoaeneLumn n mukpogynnukauun). OgHako 3TOT Noaxo He ABMASeTCs peKOMeHAOBaHHbIM METOA0M
aHanusa Bapvauui Ymcna Konui reHoB, 1 0GHapyXeHHbIE MePECTPONKM nogsiexaTt obsi3aTensHOMY NOATBEPKAEHUIO
pedepeHCHbIM  MEeTOAOM  (XPOMOCOMHbBIN  MWKPOMAaTpu4YHbIA  aHanus). Mernkue CTpYKTypHble HapyllueHus,
OfHOpPOAWTENBbCKME ONCOMUM W MO3auyHble BapuaHTbl YUCa KOMWA TEHOB METOAOM CEKBEHVMPOBaHUSA He
BbISIBMAIOTCS; ANst 3TOro JOSMKeH ObiTb MCMONb30BaH BanuaMPOBaHHbIA METOL XPOMOCOMHOIO MUKPOMATPUYHOTO
aHanusa. HeBbisiBNEHNE CTPYKTYPHbIX BAPUAHTOB MPU CEKBEHVMPOBAHNN HE NCKITOYAET UX HanMuns y naumeHTa.

O6paboTka [OaHHbIX CEKBEHUPOBaHUSA NPOBOAUTCH C WCMOMb30BaHMEM aBTOMATU3MPOBAHHOIO anropuTMa,
BKITHOYAIOLLIEr0 BbipaBHMBAHME MPOYTEHMI Ha pedepeHCHyl nocrnefoBaTenbHOCTb reHoma 4enoBeka (hg38),
MOCTNPOLLECCUHI BblpaBHUBaHWUSA, BbISIBEHWE BapwaHToOB K (unAbTpauuio BapuaHTOB MO KavyecTBy, a Takke
aHHOTaLMIO BbISIBIIEHHbIX BApPMaHTOB NO KAHOHUYECKOMY TPaHCKPUNTY KaXA0ro reHa 1 ux npuopmutesaLmio ¢ y4eTom
pekomeHgaumn ACMG. BapuaHTbl, He COOTBETCTBYKOLUME KPUTEpPUSM KavecTBa W3 AanbHenwero adHanuaa
NCKINOYaoTCS.

ABTOMaTM3UPOBAHHLIN anropuTM NPUOPUTE3UPYET BapmaHTbl MO BEPOATHOCTM WX KITMHUYECKOro 3HayeHus Ans
AaHHoro naumeHTta. OgHako, 3TO He 03Ha4aeT, YTO KaKon-Nnbo 13 oBHapyXeHHbIX BApUaHTOB SIBNSIETCS MPUYMHON
3aboneBaHns y naumeHTa.

[ns oueHKn 3Ha4UnMmMocCTn BapunaHTa HeobxoQMMO comnocTaBeHe HanOeHHbIX BapnaHTOB C KNMHWYECKOMn KapTMHOVI
nauyneHTa, a B HEKOTOPbIX Cly4aax OOMONHUTENbHLIN 6I/IOI/IHCIZ)OpMaTVNeCKI/II7I aHanms.

Ecnn 06Hapy)KeHHbIl‘/‘l BapnaHT paHee KﬂaCCVI(*)I/ILI,VIpOBaH KaK MaTOreHHbI 3TO HE O3HA4YaeT, YTO OH MOXET ObITb
NnaToreHHbIM Uy Apyroro nauneHTa.

[ns OUEHKM KNMHUYECKOW perneBaHTHOCTM BbISBMEHHbIX BapuaHTOB MpuW AanbHenwem aHanuse Heobxoanmo
ucnonb3doBatb 6a3y AaHHbix OMIM, cneumanuampoBaHHble 6a3bl AaHHbIX NO OTAENbHbIM 3abonesaHusm (Npu
HanuMuumn) n nuTepaTypHble AaHHble

B npvopute3anpoBaHHbIA CMMCOK BKIIOYEHbI OOHApPYXEHHble BapuwaHTbl B KOOUPYHLWMX 06nacTsax reHos,
obnapatoLime cpeJHUM U BLICOKMM BMUSIHUEM Ha CUHTE3 Gernka (MUCCEHC, HOHCEHC, CABUM PaMKM CYUTBIBAHMS), @
TaKkKe BapuWaHTbl B CMNMaNCUHIOBbIX yvacTkax reHoB. CUHOHVMMUYHbIE BapuaHTbl (HE NPMBOAsLUME K 3aMeHe
aMUWHOKMCMOT) 1 BapuaHTbl B MHTPOHHBIX 0BacTsIX reHOB, a Takke BapuaHTbl C BbICOKOW YaCTOTOM U HE OMMUCaHHbIe
paHee KaK MaToreHHble, He BKIOYEHbI B NPUOPUTE3MPOBaHHbIN CMUCOK.

O6cnepoBaHue poavTenen npobaHaa wnv Apyrux POACTBEHHMKOB MOXET noTpeboBaTbCA AN YCTaHOBMEHWS
nponcxoXxaeHus (Hacnegyemein/de NOvo) 0GHaAPYXEHHOIO BapuaHTa M YTOYHEHUSA €ro NaToreHHOCTM!.
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B cBA3M ¢ ObICTpbiM OGHOBREHMEM MHADOPMALIMN O MaTOTEHHOCTM BApPUAHTOB W MOSIBIEHWEM HOBbIX AaHHbIX, B
HEKOTOPbIX Cy4asix MOXeT ObITb PeKOMEHA0BaH NOBTOPHbIN aHanNM3 AaHHbIX CeKBeHnpoBaHus. MoBTOpHbIA aHanu3
[AaHHbIX CEKBEHMPOBAHUSI MOXET OblTb PEKOMEHAO0BAH NMpU M3MeHeHWU (heHOTMMNa nauueHTa, MosiBIIEHNN HOBbIX
CUMMMTOMOB, CBSI3aHHbIX C NPOrpeccupoBaHem 3abonesaHus, NGO NPy NOSBINIEHNM HOBbIX AaHHbIX NabopaTopHOro
N MIHCTPYMEHTarIbHOro 06CnefoBaHus, U3MEHSIIOLLMX HanpaBneHus anddepeHumnansHon AMarHoCTUKN.

Mo 3anpocy nauueHTa Uy nedvawero Bpadya MoryT ObiTb NpeacTaBreHbl NepBUYHbIE AaHHbIE CEKBEHUPOBAHWSA B
dopmaTe FASTQ. OagHako, aHanms3 Takmx gaHHbIX TpebyeT AoMNONHUTENbHOM MX 00paboTKK, KOTopas BbINOMHSETCS
TONbKO NOATOTOBIEHHLIM CNELMANMUCTOM.

[laHHble CEeKBEHUPOBAHUS U OGHapyXeHHble BapuaHTbl He SIBMSIIOTCS OKOHYaTENlbHbIM AMArHo30M W OOMKHbI
NCMoNb30BaTbCA COBMECTHO C APYrMU NabopaTopHbIMU U KMMHUYECKUMU AaHHbIMU. KoppekTHas nHTepnpeTauus
pe3yrnbTaToB FEHOMHOIO aHanM3a MoXeT GblTb BbINOMHEHA TONbKO BPaYOM-TEHETMKOM.

UccnepoBaHue BbINONHAETCA Ha BbICOKONPOU3BOAUTENIbHOW CUCTEME Afisi CEKBEHUPOBaHUSA HYKIEUHOBbLIX
kucnot NeHockaH 4000.

PeaucmpayuoHHbIl Homep ghedeparibHol cryxbbi no Had3opy 8 cehepe 30pasooxpaHeHus: PSH 2025/24616.
rPYNNMUPOBKA BAPUAHTOB MO BEPOATHOCTU UX MATONEHHOCTU ONA NALUMEHTA

1. BapuaHThI, fiBnsloWwmnecs Hambonee BepoOATHOW NPUYNHOMN 3a6oneBaHus.

B gaHHyto rpynny BKIYaTCA CreaytoLmnMe BapuaHThl:

a. OG6osHauyeHHble Kak naToreHHble B pedepupyeMblx 6Gasax BapuaHToB, Takux kak Clinvar unn B
crieumManusnpoBaHHbix 6a3ax BapvMaHTOB M onucaHue heHoTWna nauueHTa MMeeT MPU3Haku COOTBETCTBYHOLLME
onMcaHHbIM NpY AaHHOM 3a6GoneBaHuu.

6. He o06o3HayeHHble Kkak naToreHHble B pedepupyeMbix 6asax BapuaHToB, Takmx kak Clinvar nnm B
crneumnanuanpoBaHHbIX 0as3ax reHOMHbIX BapuMaHTOB, HO MMEKLME BbICOKYIO BEPOSITHOCTb MaTOreHHOCTW,
OCHOBaHHYH Ha HECKOSbKMX 3HAYMMbIX KPUTEPUSIX MATOreHHOCTM (BbICOKWIA CKOP MaTOreHHOCTW) WU onucaHune
dheHOoTUNA NauMeHTa MMeeT NPU3HaKN COOTBETCTBYIOLLME ONUCAHHLIE NMPU AaHHOM 3aboneBaHuu.

Takue eapuaHmsi criedyem paccMampueamb KakK 6eposimHyto NMpuYuHy 3abosiesaHusi e nepsyro ovyepeosb.
Ana HekomopbIx eapuaHMose, eK/TIOYEHHbIX 8 amYy 2pyny (U3eecmHbie Namo2eHHbIe apUaHMbI C NOJIHbIM
coomeemcmeueM ¢heHomurmna) ycmaHoes/1eHUsl MPOoUCcX0oX0eHUsl eapuaHma ocmaemcsi Ha yCMompeHue
epayva. [jns eapuaHmos, paHee He 0603HAaYe€HHbLIX KaK MamoO2eHHble YyCMaHOoeJIeHUEe MPOUCXOXOeHUs!
eapuaHma AoJKHO 6bImb peKoMeHA08aHOo nayueHmy.

2. BapMaHTbl, nmvewwie 3Ha4nmbie NpU3HakKM NaToreHHOoCTn
B OaHHYIO0 rpynny BKINK4YakTCA cleaylne BapruaHThbl:

Vimelowme oouvH WM HECKONbKO 3HauYMMbIX NPM3HaKoOB MNaTOreHHOCTW. B ATy rpynny BKIOYaKTCA BKIMHOYEHbI
BapunaHTbl, KOTOPble MMEIOT NPU3HaAKN KaK NaTtoreHHOCTn, Tak N HenaToreHHoCTn, HO C npeo6nap,aneM NpnU3HaKoB
naToreHHocTn. Takke MoryTt ObITb pa3nunyHble Bapuauun coBnageHusa (beHOTI/II'Ia nauyneHta C npu3Hakamu,
OnMcaHHbIMK NMpU JaHHOM 3aboneBaHuu.

[ns Takux BapmnaHTOB Tpe6yeT09| conocTtaBlieHne KInMHN4YeCcKnx n na6opaTopr|x AaHHbIX NauneHTa ¢ onncaHHbIMn
npu 3aboneBaHun. YcTaHOBMEHWE NMPOUCXOXOEHNA TaKmMxX BapUaHTOB ABNAETCA BaXHbIM AOJ14 OLUEHKU UXx
NaTOreHHOoCTU.

Ans ucknroyeHusi/moomeep)x0eHUs1 Mamo2eHHOCMU Makux eapuaHmoe Moxkem 6bimb peKkoMeHOoOeaHa
KOHCynbmauus epadYa-2eHemuka, crieyuanausupyroue2ocsi Ha aHanu3se 0aHHbIX CeK8eHUPOB8aHUs.

3. BapMaHTbl, unMmewuime KakKk npudHakm natoreHHOCTU, Tak U HenaToreHHOCTM!. MoxeT ObITb pa3nunyHasn
cTeneHb coBnapgeHus (beHOTVIHa nauumeHTa ¢ npu3Hakamum, onncaHHbIMU Npn gaHHOM 3aboneBaHuMm.

ManosephoHo, YTO TaKue BapuaHTbl ABIAKOTCA I'Ipl/l‘-lMHOVI 3aboneBaHna. OgHako B HEKOTOPbIX Cly4YasdXx
VIHC*)OpMaLlMFl O TaKmx BapuaHTax MOXeT ObiTb MoOnesHa Bpayy Ana conocrtaBlieHuA CbeHOTI/II'Ia nauueHta c
CbeHOTVII'IOM, OonucaHHbIM Anst 3aboneBaHus.

B cniyyae docmamo4yHo20 cxodcmea Moxem 6bimb pekoMeHAO8aH MOUCK Mymauyul, He ebisiesisieMbIX
memodom NGS (Hanp. eapuauyull Yucsa Konuili) Ha emopom ansesie, noomeep;xoeHuUe MPOUCXO0XOeHus
eapuaHma u  donosiHUMenbHbIl  aHanu3  OaHHbIX U  KOHCYyJibmauusi  epaya-2eHemuka,
creyuanusupyrouje2ocs Ha aHasiu3e 0aHHbIX CeK8eHUPOB8aHuUsl.
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4. HocutenbcTBO BapunaHTOB, CBA3aHHbIX C HacneaACTBEHHbIMU 3aboneBaHUAMM.

B 3Ty rpynny BKIKOYEHbl retepo3UroTHbie BapuaHTbl B reHax ayTOCOMHO-peLeCCUBHbIX 3aboneBaHui, paHee
OnucaHHbIe Kak NaToreHHble nnn obnagarLme 3Haunumbl Nnpu3HakamMmn NaToreHHOCTHU. Takue BapunaHTbl HE ABAIOTCA
naTtoreHHbIMKU camu no cebe, HO MOryT MMeTb 3Ha4YeHue MNnpu Hanndmm He onpenerieHHoro BapuvaHTa B APYroMm
annene. B HEKOTOpPbIX Cly4dadXx aTa VIHCbOpMaLWIﬂ MOXeT UMeTb 3Ha4YeHne anga poacTBeHHUKOB NauneHTa.

* 3Ha4MMble BapmaHTbl onpeaerneHbl B KOHTEKCTe pekoMmeHgaumn ACMG (Very strong/Strong/Moderate).
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