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3AK/TIOMEHUE
no pesyabtatam uccnegosanHmna AHK metogom KIMHUUYECKOro CeKBEHUPOBaHMUA

Homep pgorosopa: [ata 3abopa matepuana:
MayuneHT: [ata noctynneHua matepuana B n1abopatopuio:
[arta poxaeHua: Mon: Bupg JlaTta rotoBHOCTU Uccnep0BaHUA:
6uomarepmuana:

Bupg unccneposanua: 559 lNMonHoe cekseHnposaHue reHos BRCAL1 n BRCA2
HanpaButenbHbIW gUarHos:

PE3YJ/IbTATbl UCCNNEAOBAHUA

BapuaHTbl, KOTOpble MOryT 6bITb BEPOATHOW NPUYUHOM 3aboneBaHUA NPUOPUTU3UPOBAHbLI MO
NPOMNPMETAapPHOMY anropuTmMy C YydyeTom pekomeHgaumn ACMG, Hanuvumio B 6Hasax AaHHbIX,
NONYAALMOHHBIX YacTOT U APYrUX KpUTEepures.

Ha ocHoBaHMM npoBeAeHHOW npuopuTMsaumMm u ¢eHoTMna nauMeHTa, OMNUCAHHOIMo B
npeacTaBAeHHbIX AOKYMEHTax BapwaHTbl CrPynnuMpoBaHbl MO CTeNeHW BEepPOATHOCTM MX MAaTOreHHOCTU
OnA naumeHTta. B rpynnax BapuaHTbl pacnoioXKeHbl B NOpAAKe CHUXKEHUA NPUOPUTETHOCTH.

BapuaHTbl, He Mmelowme NPU3HAKOB MATOreHHOCTU, MBO MMmelowme HeKoTopble MPU3HaKM
MaTOreHHOCTH, HO, HecooTBeTCcTByWwMe GeHOTMNY, OMUCAHHOMY B COMPOBOAMUTE/NbHBIX AOKYMEHTAX,
MOTYT 6bITb He BK/IOUYEHbI B 3aK/II04EHME.

MoapobHO Cc oNMcaHMEM UCCef0BaHUA MOXKHO 03HAKOMUTBCA B MPUIOKEHUMN K 3aKIOHEHMIO.

BHUMAHWE! BapuaHTbl, 0OHapy)KeHHble B pe3y/nbTaTe WCCAeA0BaHUA, He ABAAOTCA
YCTaHOBNEHHbIM AMAarHo3om, a MOryT ObiTb MCMNO/b30BaHbl B COBOKYMHOCTM C AaHHbIMU 4PYrnX
NabopaTopHbIX U MHCTPYMEHTA/IbHbIX METOA0B TO/IbKO BPQYOM reHETUKOM.

[AnAa yTOYHEHUA 3HAUYMMOCTN ODHApPY)KEHHbIX BAapMAHTOB, B TOM YMCAE C Y4ETOM KIMHUYECKOM
KapTMHbI NaLMeHTa HeobxoAnMMa KOHCYNbTaLMA BpaYva-reHeTuKa.

Bpay reHeTuK
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Hp](l3l-lal(l/l MaTOréHHOCTH U KOMMCEHTapuu

Cungpom

1. BapuanTsl, sBjasonuecss HandoJiee BepOSATHON NPUYNHOM 3a00/1eBaHus

PeneBaHTHBIX BAapHAHTOB HE 0OHAPYKEHO

2. BapnaHTm, HMEIIIHEe OAUH WJIH HECKOJbKO 3HAYUMbBIX IPU3HAKOB IMATOI¢HHOCTH

PeneBaHTHBIX BAapHAHTOB HE OOHAPYKEHO

3. BapuaHTBbI ¢ HEeM3BECTHBIM KJIHMHUYECKMM 3HAYEHHUEM

PeneBaHTHBIX BApHAHTOB HE OOHAPYKEHO
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NHOOPMAILIUA Ob HCCIIENJOBAHUN

Ananus [JHK npoBoguTCA MO TEXHONIOrMU CEKBEHMPOBAHUS HOBOrO MOKOMIEHUS MEeTOAOM MapHO-KOHLIEBOro
yTeHusa. [na npobonoaroToBKM MCMOMb3yeTcs MeToAMKa CenekTUBHOro 3axeata ydactkoB [OHK, oTHocsawmxca k
KooupylowmMM 06nacTaM reHOB C W3BECTHbIM KIMMHWYECKMM 3HayeHueM (KMMHWYECKUA SK30M) WM [EeHOB,
accouMupoBaHHbIX C rpynnon 3abonesaHnin (NAHENU reHoB) U ONUCaHHbIX B Kypupyemon 6ase gaHHbix OMIM vnnu
cneumanM3npoBaHHbIX Kypupyembix 6asax.

CpefHee NokpbITUE LieNeBbIX y4aCTKOB CEKBEHMPOBAHWS B UCCeayeMbIX reHax cocTtaBnseT He meHee 70x. 3To
03HayvaeT, YTO KaXabIl nccregyemblvi yHacToK reHoMa B cpeHeM aHanuanpyeTcs He meHee 70 pa3 Bo usbexaHue
BNUSHMS TEXHUYECKMX OLLIMBOK YTEHNS Ha pe3ynbTaTbl UCCneaoBaHus. Takoe NoKpbITUE NO3BOMSET OCYLLECTBATh
OeTeKUMo BapuaHToB, B cpedHeM, He MeHee yeM B 98% LeneBbiX y4acTKOB, BXOOAWMX B uccriegoBanue. Ons
CNOXHbIX y4YacTkoB reHoma (Hanpumep, GC-6oraTbiXx y4acTKOB) cpefHee MOKPbITUE MOXET ObiTb HMXE. Y4acTku
reHoma C MOKpbITUEM, HE COOTBETCTBYIOLLMM KpUTEPUSM OOCTOBEPHOCTM BCIEACTBME TEXHUYECKMX OrpaHMyeHun
CVKBEHCA, B AanbHEWLLMI aHaNn3 He BKNIOYaoTCS.

MeTog no3BonsieT BbISBUTb Hacrnegyemble WM BHOBb BO3HMKWMWE (de novo) BapuaHTbl HYKNEOTUOHOW
nocnenoBaTenbHOCTU (OAHOHYKNEOTUAHbIE 3aMeHbl, Hebonblume uHcepumm 1 geneumn — 0o 10 n.0.), KoTopble
MOTYT ABNSATLCS NPUYUHON reHeTUYecKoro 3abonesaHus.

TexHudeckMe OorpaHu4eHuMs MeToda He MO3BOSAT BbISBNATE MHCEpUMM WM gerneuumn anuvHou Gonee 10 n.o.,
MyTauMM B MHTPOHHbIX OBOMNacTax (3a WCKMYEHMEM KaHOHWYECKMX CaWTOB ChnawcuHra), Bapvauun OIUHbI
NMOBTOPOB (B TOM YMUCRE 3KCMAHCUM TPUMMETOB), a TAKKe MyTauuW B reHax, y KOTOpbIX B F€HOME CyllecTByeT
6n13kMI No nocnefoBaTenbHOCTU Napanor (ncesgoreH). Meton He nNpefgHasHadeH AnNs onpegenenunst gasbl nap
reTepo3nroTHbIX MyTaLui, a Takke AMs OLEHKN YPOBHA METUNMPOBAHWSA UMW BbIBNEHUS MyTauun B COCTOAHUM
Mo3auumn3ma.

B HekoTOpbIX cnyvasx GuouHpoOpmaTUYecknii aHanus AaHHbIX MO3BONAET 3anodo3puTb HanmuumMe CTPYKTYPHbIX
nepectpoek (Mukpogeneuui w mukpoagynnukaumn). OgHako 3TOT NOAXOA He SABMSETCA PeKoMeHOOBaHHbIM
METOAOM aHanu3a Bapuauui 4Yucra KONui reHoB, M OBHapyXeHHble MepecTporku nognexart obasaTenbHomy
NOATBEPXKAEHUNIO pedepeHCHbIM MeTOAOM (XPOMOCOMHBIN MWKPOMAaTpUYHbIA aHanu3). Mernkue CTpyKTypHble
HapyLleHuns, OQHOPOAUTENbCKNE ANCOMUM U MO3aUYHbIE BapuaHTbl YMCria KONUin reHOB METOAOM CEKBEHMPOBAaHWS
He BbISABNAITCH; ANA 9TOr0  AOMKeH ObiTb WCMONb30BaH BanMOMPOBAHHbLIA  METO4  XPOMOCOMHOMO
MUKPOMAaTPUYHOIO aHanu3a. HeBbisBNeHuMe CTPYKTYPHbIX BapuMaHTOB MPU CEKBEHMPOBAHWWM HE WCKIIoYaeT ux
Hanuuug y nauueHTa.

O6paboTka [aHHbIX CEKBEHMPOBAHMS MNPOBOAUTCA C MCMOMb30BaHMEM aBTOMATU3UPOBAHHOIO anroputMa,
BKITOYaloLLLEro BblpaBHMBaHWE NPOYTEHUN Ha pedepeHCHy nocnefoBaTernbHOCTL reHoma 4yenoseka (hg38),
MOCTNPOLLECCUHT BbIPABHMBAHWS, BbISIBIIEHWE BapuaHTOB WM (hunbTpauui BapuaHTOB MO KAayecTBY, a Takke
aHHOTaLWUO BbISIBNEHHLIX BapuMaHTOB MO KAHOHWYECKOMY TPaHCKPUMNTY KaXOoro reHa v ux npuoputesauuio ¢
yyeToMm pekomeHgaumn ACMG. BapuaHTbl, He COOTBETCTBYIOLLME KPUTEPUSAM KavyecTBa U3 JanbHenwwero aHanmaa
NCKNIoYatoTCs.

ABTOMaTM3NPOBAHHbLIA anropuTM MNpUopuTE3NpyeT BapuaHTbl MO BEPOATHOCTU MX KIMHUYECKOrO 3Ha4YeHus Anis
AaHHoro naumeHTa. OgHako, 3TO He 03HAYaeT, YTO KaKoW-NMBO M3 OBHapPYXEHHbIX BapUaHTOB SABMNSETCS NPUYMHON
3aboneBaHVsa y NnaumeHTa.

[ns oueHkn 3HaunmocTn BapuaHTa HeobXo0aMMO comnocTaBrieHNe HalMOeHHbIX BapnaHTOB C KITMHMYECKoMn KapTMHOVI
nauyuneHTa, a B HEKOTOPbIX Criy4vaax OONOSTHUTENbHbIN 6MOMH(*)OpMaTI/I‘-IeCKVIl7I aHanms.

Ecnu obHapyXeHHbIN BapuaHT paHee KnaccuduumMpoBaH Kak NaTOreHHbI 3TO HE O3HayaeT, YTO OH MOXET ObITb
naToreHHbIM 1 y Apyroro naumeHTa.

[na OUEHKM KINMHUYECKOW pEeneBaHTHOCTU BbISIBIIEHHbIX BapvaHTOB Mpu AanbHelweMm aHanuse Heobxoammo
ncnonb3oBatb 6a3y AaHHbix OMIM, cneumanuavpoBaHHble 6a3bl AaHHbIX MO OTAENbHLIM 3aboneBaHusM (Npu
Hanuuum) N NUTepaTypHble AaHHbIE

B npropuTe3MpoBaHHbIN CMMCOK BKIIOYEHbl OOHapyXeHHble BapuaHTbl B KOAMPYKOLWMX 06nacTsax reHos,
obragatowme cpegHUM 1 BbICOKMM BRMSIHMEM Ha CUHTe3 6enka (MUCCEHC, HOHCEHC, CABUI PaMKU CYUTBIBAHMS), a
TakKe BapuaHTbl B CMMANCUHIOBBIX y4yacTkax reHoB. CMHOHMMWYHbIE BapuaHTbl (He NpuBOAdALIME K 3aMeHe
aMMWHOKMCIIOT) U BapuaHTbl B MHTPOHHbIX OBNacTaAX reHoB, a TakKe BapuaHTbl C BbICOKOW 4acTOTOM U He
OMnMcaHHbIe paHee Kak NaToreHHble, He BKIOYEHb! B MPUOPUTE3MPOBAHHbBIN CMMCOK.

O6cnepoBaHve pogutenen npobaHga wnu Apyrnx poACTBEHHMKOB MOXET noTpeboBaTbCs ONis YCTaHOBMEHWUS
npoucxoxaeHus (Hacrneayemslit/de novo) o6Hapy)XxeHHOro BapnaHTa U yTOYHEHUS! ero NaToreHHOCTW.
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B cBs3u ¢ GbICTpbIM OBHOBREHMEM UHOPMaLMM O NAaTOreHHOCTU BapuMaHTOB U NOSIBMEHWEM HOBbIX AaHHbIX, B
HEKOTOpbIX Crny4asx MOXeT OblTb pekoMeHAOBaH MOBTOPHbLIN aHanM3 AaHHbIX CEeKBEHVMPOBaHus. [MOBTOpPHbIN
aHanu3 aHHbIX CEKBEHWPOBAHUSA MOXET OblTb pEKOMEHAO0BaH Npy M3MeHeHun beHoTuna naumeHTa, NosBneHuu
HOBbIX CMMMTOMOB, CBHA3aHHbIX C MpoOrpeccupoBaHuem 3aboneBaHus, nMbO MNpu MOSIBNEHWMU HOBbIX AaHHbIX
nabopaTtopHOro M WHCTPyMEHTanbHOro obcrnefoBaHnsa, W3MEHALWMX HanpaesneHus anddepeHumnansHomn
ONarHoCTUKMN.

Mo 3anpocy naumMeHTa UM nedvallero Bpada MoryTt O6biTb NpeacTaBneHbl NepBUYHbIE AaHHbIE CEKBEHUPOBAHUS B
dopmate FASTQ. OpHako, aHanu3 Takux [AaHHbiXx TpebyeT JononHuTenbHom wux obpaboTkn, KoTopas
BbIMOMHSAETCS TONBbKO NOArOTOBMEHHLIM CMELNaniCTOM.

[aHHble CeKBeHnpoBaHuAa " 06Hapy)KeHHbIe BapuaHTbl He ABNAKTCA OKOHYaTEellbHbIM ONAarHo3oM U OOJDKHbI
ncnonb3oBaTbCA COBMECTHO C APYrnMu J'|360paTOprIMI/I N KNMHN4YeCKMMnN faHHbIMW. KOppeKTHaﬂ MHTEpnpeTauna
pe3ynbTatoB reHOMHOIo aHarnim3da MoXxeTt ObITb BbIMNOSIHEHA TOJBLKO Bpa4YoM-reHeTuKom.

MccnepgoBaHvMe BbINOMHSIeTCA Ha  BbICOKOMPOM3BOAUTENILHOW cuUcTeMe pAnsi  CeKBEHUPOBaHUA
HYKNnenHoBbIX kucnot FeHockaH 4000.

PezaucmpauyuoHHbIl Homep ¢hedepasibHOU criyxbbi o Had30py 6 cghepe 30pasooxpaHeHusi: P3H 2025/24616.
rPYNNMUPOBKA BAPUAHTOB MO BEPOATHOCTU UX NATOFrEHHOCTU OANdA NAUMEHTA

1. BapuaHThl, ABNsOWMecH Hanbonee BepOATHON NPUYNHOM 3aborneBaHuUA.

B paHHyto rpynny BKMOYaTCs crieayolmne BapmaHThl:

a. O6osHayeHHble Kak naToreHHole B pedepupyembix 6aszax BapuaHToB, Takux kak Clinvar unu B
cneumanuanpoBaHHbIX 6a3ax BapuMaHTOB M onucaHve heHoTUNa nauveHTa umeeT MPU3HaKU COOTBETCTBYHOLLME
OnNMcaHHbLIM Mpu AaHHOM 3abonesaHuu.

6. He oGosHayeHHble Kak naToreHHole B pedepupyeMbix 6asax BapuaHToB, Takux kak Clinvar unu B
creuuanuanpoBaHHbiXx 6Gasax reHOMHbIX BapUMaHTOB, HO MWMEIOLLME BbICOKYID BEPOATHOCTb MaTOFEeHHOCTH,
OCHOBaHHYI0 Ha HECKOSbKMX 3HAYMMbIX KPUTEPUSX MaTOreHHOCTU (BbICOKMIA CKOp MaTOreHHOCTM) U onucaHue
(heHOTMNA NauMeHTa UMeeT NPUsHaKkM COOTBETCTBYIOLLME OMNMUCaHHbIE NPU AaHHOM 3a6oneBaHuu.

Takue eapuaHmsbl csiedyem paccmMampueamb KaK eeposimHyro npu4yuHy 3aboneeaHusi e nepeyro o4yepeosb.
Ansi Hekomopbix eapuaHmoe, EKYEHHbIX 8 3my 2pynny (u3eecmHble Nnamo2eHHble eapuaHmbl C
nosiHbIM coomeemcmeueM ¢eHomurna) ycmaHOeJIeHUsI MNPOUCXOXOeHUsi eapuaHma ocmaemcsi Ha
ycmMompeHue epayva. [ns eapuaHmoe, paHee He O0G603HaYeHHbIX KaK Mamoz2eHHble ycmaHoesleHue
npoucxoxo0eHus1 eapuaHma G0JDKHO 6bImb pekoMeHO08aHo nayueHmy.

2. BapVIaHTbI, nMerwine 3Ha4mMmblie NpnU3Hakm NnaToreHHOCTn
B OaHHYIO rpynny BKNHOYakTCA crnefyuimne BapmaHThbl:

Mmetowme OoaMH UM HECKOSIbKO 3HaYMMBbIX NPU3HAKOB MNaTONreHHOCTW. B 9Ty rpynny BKMOYAKTCA BKITHOYEHbI
BapunaHTbl, KOTOPblE UMEKT MNMPU3HAKN KaK NaToOreHHOCTn, Tak h HenaTtToreHHOCTn, HO C npeo6na,£1aH|/|eM Npu3HaKoB
naToreHHocTn. Takxke MoryT ObITb pas3nunyHble Bapuauun coBnageHuda cpeHomna nauyuneHta C Mnpu3Hakamu,
onncaHHbIMK Npn JaHHOM 3aboneBaHuN.

Ona Takmx BapmnaHTOB Tpe6yeTcg cornocTtaBlieHne KIMHN4YeCcKnx wu na6opaTopr|x AaHHbIX nNauneHTa C
OonncaHHbIMA Npn 3aboneBaHnn. YCTaHOBMEHNE MPOUCXOXOEHNA TaKUX BapnaHTOB ABJIAETCA BaXXHbIM OJ1A OLIEHKN
MX MaToOreHHOCTW.

Ans ucknroyeHus/noomeepxo0eHUsi Namo2eHHOCMU MakKux eapuaHmoe Moxem 6bimb pekoMeHOAO8aHa
KOHCynbmauusl epada-2eHemuka, Creyuasjusupyrou;e20csl Ha aHau3e 0aHHbIX CeKeeHUpPOBaHuUsl.

3. BapMaHTbI, nMmewuime KaKk npudHakm natoreHHOCTU, TaK U HenaTOreHHOCTW!. MoxeT ObITb pas3nnyHasn
cTeneHb coBnageHus Q)EHOTMHa nauygueHTa ¢ npu3Hakamu, onmcaHHbIM Npn AaHHOM 3aboneBaHun.

MaJ'IOBGPOFITHO, YTO TakKue BapUaHTbl ABNAKOTCA I'Ipl/l'-II/IHOVI 3aboneBaHua. OgHako B HEKOTOpbIX cny4aax
I/IHd)OpMaLJ,VIﬂ O TaKumxXx BapuaHTax MOXeT ObITb MonesHa Bpa4y OnhAa conocTtaBlieHusa (*)eHOTI/lI'Ia naumeHTa c
(*)eHOTI/II'IOM, onucaHHbIM Ans 3aboneBaHus.

B cnyyae docmamo4Ho20 cxodcmea Moxem 6bimb pekoMeHAOeaH NMOUCK Mymauyuil, He eblsiesisieMbIX
memodom NGS (Hanp. eapuauyull 4yucsa Konuli) Ha emopoM asisiesie, noomeepx0eHUe MNPOUCX0XXOeHUus!
eapuaHma u  OonosIHUMENbHLIL  aHanu3  OGaHHbIX U  KOHCY/Nbmauusi  epava-2eHemuka,
crneyuanu3supyrouje20cst Ha aHanu3se 0aHHbIX CeK8EeHUPOB8aHUSI.
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4. HocutenbCcTBO BapuaHTOB, CBA3aHHbIX C HacneACTBEHHbIMU 3aboneBaHUAMM.

B aTy rpynny BKIOYEHbl reTepO3WUroTHble BapuaHTbl B FeHax ayTOCOMHO-pPEeLIeCCUBHbIX 3aboneBaHui, paHee
onucaHHble Kak naToreHHble Wnu obnagaloliMe 3HauyMMmbl MpU3Hakamy naToreHHoCcTW. Takue BapuaHTbl He
ABMNSAOTCA NaTOreHHbIMU camu no cebe, HO MOTyT UMETb 3HAYeHUe MPW Hanu4YuM He ornpederieHHoro BapvaHTa B
Apyrom annene. B HeKoTopbIX cry4yasx ata MHOPMaLUa MOXET UMETb 3HaYeHMe NS POACTBEHHMKOB NauueHTa.

* 3HaunMble BapuaHTbl onpegerneHbl B KOHTekcTe pekomeHaauun ACMG (Very strong/Strong/Moderate).
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