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3AK/TIONMEHUE
no pesynabtatam nccneaosaHmna JHK metoaom KAMHMUYECKOro ceKBEHUPOBaAHUA

Homep porosopa: [arta 3abopa matepmana:

MauyuneHT: [ata noctynneHusa matepmana B nabopatopuio:

[aTta poxaeHus: Mon:

Bupg 6uomarepuana: Kposb EDTA JlaTa roToBHOCTU UcCCnea0BaHUA:

Bupg uccneposaHua: 2300 OnpeaeneHne mytauuii B reHe RET (cuHapombl MEN2A, MEN2B)
HanpaButenbHbi# AMarHos:

PE3Y/IbTATbl UCCNNEAOBAHUA

BapuaHTbl, KOTOpble MOryT ObiTb BEPOATHOM NPUYMHOM 3aboNeBaHMA NPUOPUTU3UPOBAHDLI MO
NPOMNpUeTapHoOMy anropuTtMy C Yy4eTom pekomeHgaumint ACMG, Hanumuuio B 6asax [aHHbIX,
NONYNAUMOHHbBIX YacTOT N APYrnX KpUTepmUes.

Ha ocHoBaHMM npoBeAeHHON npuvopuTUsaumm u deHoTuna naumeHTa, OMNUCAHHOro B
npeacTaBAeHHbIX AOKYMEHTax BapuaHTbl CrPynnMpoBaHbl MO CTENeHW BEPOATHOCTU MX MAaTOreHHOCTU
ANA naumeHTa. B rpynnax BapuaHTbl pacnosioXeHbl B NOpAAKe CHUMKEHUA NPUOPUTETHOCTH.

BapuaHTbl, HE MMmeloWwMe NPU3HAKOB MATOreHHOCTH, MO0 MMetowme HEKOTOopble MPU3HAKK
MaTOreHHOCTH, HO, HecooTBeTCTByWMe GEeHOTUMY, ONMMCAaHHOMY B COMPOBOAMUTE/NbHbLIX AOKYMEHTaX,
MOTYT 6bITb HE BK/IKOUYEHbI B 3aK/II0YEHME.

MogpobHO ¢ onMcaHnem nccneoBaHUA MOXKHO O3HAKOMUTBLCA B MPUNOKEHUMN K 3aK/TIOYEHUIO.

BHUMAHWE! BapuaHTbl, 0OHapy)KeHHble B pe3y/ibTaTe WCCAeA0BaHUA, He ABAAOTCA
YCTAaHOB/IEHHbIM AMArHo3oM, a MoOryT ObiTb WMCNO/Ib30BaHbl B COBOKYMHOCTM C AaHHbBIMW APYrUX
NabopaTopHbIX U MHCTPYMEHTA/IbHbIX METOA0B TO/IbKO BPQYOM reHEeTUKOM.

[AnAa yTOYHEHUA 3HAUYMMOCTU ODHApPY)KEHHbIX BapMaAHTOB, B TOM YMCAE C Y4ETOM KIMHUYECKOM
KapTMHbI NaLneHTa HeobxoAnMMa KOHCYNbTaLMA BpaYva-reHeTuKa.

Bpay reHeTukK
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Hp](I3HaKl/I MNaTOréHHOCTU U KOMMEHTapuun

Cunapom

1. BapuanTsl, ABJsAOIIMECS: Han0o0J1ee BEPOSITHON NPUYUHOM 3200/1€eBAHUSA

PeneBaHTHBIX BapHaHTOB HE OOHAPYKEHO

2. BapnaHTm, HMEIIHUE OJJMH UJIH HECKOJBbKO 3HAYUMBIX NPU3HAKOB NMATOIr€HHOCTH

PeneBaHTHBIX BapHaHTOB HE OOHAPYKEHO

3. Bapl/laHTbl C HEM3BECTHBIM KJIMHUYECCKUM 3HAYCHHUEM

PeneBaHTHBIX BapHaHTOB HE OOHAPYKECHO
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NHOOPMALIUA Ob UCCIIEAJOBAHHUU

Anann3 [OHK npoBoguTCcA NO TEXHONOrMU CEKBEHMPOBAHUS HOBOrO MOKOMEHUS METOAOM MapHO-KOHLIEBOro
yTeHusi. [na npobonoAaroToBKM UCNONb3yeTcs MEeToAuKa CenekTUBHOro 3axearta yyacTtkoB [HK, oTHocawmxcs k
KoanpyroLwmnm o0nacTaM reHOB C W3BECTHbIM KIUHUYECKUM 3HaYeHUem (KJ‘II/IHI/I‘-IeCKI/Il7I 3K30M) nnn TreHos,
acCcoUMMPOBaHHbIX C rpynnon 3aboneBaHui (MaHeNn reHoB) N ONUCaHHbIX B Kypupyemown 6ase gaHHbix OMIM vnu
crneumanm3npoBaHHbIX Kypupyembix 6asax.

CpenHee NoKpbITUE LIENEBLIX y4aCTKOB CEKBEHMPOBAHWS B UCCIeQyeMbIX reHax cocTaBnseT He meHee 70x. 3To
O3Ha4aeT, YTO KaxXabl uccneayemMbll y4acTok reHoma B cpeHeM aHanuaupyetcs He meHee 70 pa3 BO n3bexaHue
BINUSHUS TEXHUYECKMX OLLUMOOK YTEHNSI Ha pe3yrnbTaTbl UCCreaoBaHus. Takoe NOKpbITUE NO3BOJISIET OCYLLECTBIATh
OEeTeKUMI0 BapuMaHToB, B CpeaHeM, He MeHee YyeM B 98% LieneBbIX y4acTKOB, BXOAALIMUX B uccnegosaHve. [Ons
CNOXHbIX y4YacTKoB reHoma (Hanpumep, GC-6oraTtbix y4acTKOB) CpedHee MOKPbITUE MOXET ObiTb HMXKE. Y4acTku
reHomMa C MoKpbITUEM, HE COOTBETCTBYHOLLUM KPUTEPUSIM OOCTOBEPHOCTM BCNEACTBUE TEXHUYECKUX OrpaHuYeHuin
CVKBEHCA, B AaNbHENLLMIA aHanNn3 He BKIHOYaoTCS.

MeTtoa nosBonsieT BbIABUTb Hacnegyemble WM BHOBb BO3HMKWMWE (de novo) BapuaHTbl HYKNEOTUOHOW
nocrefoBaTelbHOCTU (OAHOHYKNEOoTUAHbIE 3aMeHbl, Hebonblune nHcepunn u geneumm — go 10 n.o.), koTopble
MOTYT ABNSATLCH NPUYNHON reHeTn4eckoro 3abonesaHus.

TexHuyeckne orpaHuyeHus mMeToda He MO3BOMAT BbIABMAATL MHCepuuMu W derneumn anuHon Gomee 10 n.o.,
MyTauuM B MHTPOHHbIX 0BNacTax (3a WCKMYEHUWEM KaHOHWYECKMX CaWTOB CnNnavicuHra), Bapvauun OSvHbI
MOBTOPOB (B TOM YMCrie 3KCMAHCMW TPUMMETOB), @ Takke MyTauuu B reHax, y KOTOpbiX B FeHOMe CylliecTByeT
Onm3kuin No nocregoBaTensHOCTM napanor (ncesgoreH). Metoa He nNpegHasHadeH Ansa onpegenexHuns asbl nap
reTepo3nroTHbIX MyTauui, a Takke A5 OLEHKW YPOBHA METUNMPOBAHWSA UMW BbIABAEHWUS MyTauun B COCTOSHWUU
Mo3auvumuama.

B HekoTOpbIX cnydasx OvouHdOpMaTUYECKUA aHanu3 OaHHbIX MO3BOSISAET 3anodo3puTb HanuumMe CTPYKTYPHbIX
nepectpoek (MukpogeneuMn m mukpogynnukauun). OgHako 3TOT MNOAXOA He SBNSAETCH pPeKoOMeHOOBaHHbIM
METOAOM aHanv3a Bapuauui 4Yucria KOMui reHoB, M OOHapyKeHHble MepecTporiku nognexart obasaTenbHomy
NOATBEPXKAEHNIO pedEepeHCHbIM METOAOM (XPOMOCOMHbBIA MWKPOMATPUYHbLIA aHanu3). Mernkne CTpyKTypHble
HapyLleHuWsl, OOHOPOAUTENBCKNE ANCOMUM U MO3aUYHbIE BapuaHTbl YMCIia KOMUi reHOB METOAOM CEKBEHMPOBAHWS
He BbISBNAOTCA; AN 3TOr0  AOmkeH ObiTb  UCMOMb30BaH  BanuMAMPOBaHHBLIA  METO4  XPOMOCOMHOTO
MUKPOMATPUYHOIO aHanu3a. HeBbisiBNeHME CTPYKTYPHbIX BapuMaHTOB MpPW CEKBEHMPOBAHWM HE WCKITHOYaeT Uux
HanMuns y naumeHTa.

O6paboTka [OaHHbIX CEeKBEHMPOBAHMUS MNPOBOAWUTCA C MWCMOMb30BaHMEM aBTOMaTU3UPOBAHHOIO anroputMa,
BKIIOYAIOLLEro BblpaBHMBaHUE MNPOYMTEHUN Ha pedepeHcHylo nocnegoBaTenbHOCTb reHoma 4enoseka (hg38),
MOCTNPOLIECCUHI BbIPaBHWBAHWSA, BbISBIEHNE BapUaHTOB M (UNbTpPauUMi0 BapuMaHTOB MO KayecTBYy, a Takke
aHHOTaLWUI BbISIBNEHHLIX BapMaHTOB MO KAHOHWYECKOMY TPaHCKPUMNTY KaXOoro reHa m ux npuoputesaumio C
yyeTom pekoMmeHaaumi ACMG. BapuaHTbl, He COOTBETCTBYIOLLME KPUTEPUSM KayecTBa U3 JarbHelLlero aHanumsa
NCKno4aTcs.

ABTOMaTU3NPOBaHHbIA anropuTM NPUOPUTE3NPYET BapuaHTbl MO BEPOSITHOCTM WX KIMUHUYECKOrO 3HAYEHUs Ans
JaHHOro naumeHta. OgHako, 3TO He 03HaYaeT, YTo KakoW-nMBo 13 oGHapPYKEHHbIX BapMaHTOB SIBMSETCS NPUYUHON
3aboneBaHVs y nauueHTa.

[nsa oueHKkM 3HaUMMOCTK BapmaHTa He0bBX0ANMMO CONOCTaBNEHNE HANMAEHHbIX BAPUAHTOB C KIMHUYECKOW KapTUHON
naumeHTa, a B HEKOTOPbIX Cydasix 4ONOMHUTENbHbIM OMOMHOPMATUYECKMI aHanNu3.

Ecnu 06Hapy)KeHHbIl7I BapuaHT paHee KJ'IaCCVI(bVILIMpOBaH Kak NnaToreHHbIN 3TO He 03Ha4yaeT, YTO OH MOXeT ObITb
naToreHHbIM U 'y Apyroro nauneHTa.

[na OUEeHKM KIMHUYECKOW peneBaHTHOCTU BbISIBIIEHHbIX BapvaHTOB Mpu AanbHenweMm aHanuse Heobxoammo
ucnonb3oBatb 6a3y AaHHbix OMIM, cneumanuanpoBaHHble 6a3bl AaHHbIX NO OTAENbHbIM 3aboneBaHuAM (Mpu
Hanuuum) N nUTepaTypHble AaHHbIe

B npropuTe3MpoBaHHbIN CMMCOK BKIOYEHbI OOHapyXXEHHble BapuaHTbl B KOAMPYKOLMX 06nacTsax reHos,
obnapatoLme cpeHUM U BLICOKUM BRUSIHUEM Ha CUHTE3 Benka (MUCCEHC, HOHCEHC, COBUM PaMKU CHUTbLIBAHUS), a
TaKKe BapuaHTbl B CMMANCUMHIOBBIX y4yacTkax reHoB. CMHOHMMWYHbIE BapuaHTbl (HE NPMBOASLUME K 3aMeHe
aMWHOKWUCMOT) U BapuaHTbl B MHTPOHHbIX OGNacTsX reHoB, a Takke BapuaHTbl C BbLICOKOW 4acTOTOM U He
OMNMCaHHbIE paHee Kak NaToreHHble, He BKIYEHb! B MPUOPUTE3NPOBAHHBIN CMMCOK.

O6cnenoBaHne popuTenert npobanHga wnuM Opyrnx pPOACTBEHHUKOB MOXET noTpeboBaTbCcA Ansi YCTAHOBIEHWS
npovcxoxaeHus (Hacnegyembiin/de novo) 0GHaPY>KEHHOTO BapuaHTa 1 YTOYHEHUST €ro NaToreHHOCTH.
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B cBA3M ¢ BbiCTpbIM OGHOBNEHNEM MHGOPMALUM O MAaTOFeHHOCTM BapuaHTOB U MOSIBIEHMEM HOBbIX [aHHbIX, B
HEKOTOPbIX CIy4YasX MOXeT OblTb PEeKOMEeHOOBaH MOBTOPHbLIN aHanMa3 AaHHbIX CeKBeHWMPOBaHWA. MOBTOPHbIN
aHanm3 JaHHbIX CeKBEHVMPOBaHWUS MOXET ObiTb PEKOMEHAOBaH NMpu U3MEHEHUW (peHOTMMNa nauueHTa, NosiBIeHnm
HOBbIX CMMMTOMOB, CBSI3aHHbIX C MporpeccupoBaHMeM 3abonesBaHusi, NMMBO MpY MOSBNEHWM HOBbIX OaHHbIX
nabopaTopHOrO U WMHCTPYMEHTanbHOro obcnedoBaHusl, M3MEHSIIOWMX HamnpaBneHus anddepeHumanbHoii
ANarHoCTUKN.

Mo 3anpocy nauveHTa unu fe4vallero Bpada MoryT ObiTb NpeacTaBneHbl NEPBUYHbLIE AAHHbIE CEKBEHWPOBAHMS B
dopmate FASTQ. OpHako, aHanuM3 TakMx [AdaHHbIX TpebyeT pononHuTenbHoM wux o6paboTku, koTopas
BbIMOJSIHAETCS TONBbKO NOArOTOBMNEHHBLIM CMELMANNCTOM.

D,aHHbIe CeKBeHnpoBaHuAa " 06Hapy>|<eHHb|e BapunaHTbl He 4ABNAKTCA OKOHYaTellbHbIM AOWMAarHo3oM W OOJTKHbI
ncnonb3oBaTbCA COBMECTHO C ApyrnmMmun na60paTopr|M|/| N KIMMHN4YeCKNMnN OaHHbIMW. KOppeKTHaH nHTEpnpeTauna
pe3ynbTatoB reHOMHOIro aHanms3a MoxeT ObITb BbIMOMHEHA TOJLKO Bpa4YoOM-reHeTuKoMm.

UccnepgoBaHMe BbLINONHAETCA Ha  BbICOKONMPOM3BOAUTENILHOW CUCTEME AN CeKBEeHUpOBaHUs
HYKneuHoBbIX kucnot FeHockaH 4000.

PeaucmpauyuoHHbIl Homep ¢hedeparibHoU cryxbbi o Had30py 6 cghepe 30pasooxpaHeHus: P3H 2025/24616.
FPYNMNUPOBKA BAPUAHTOB MO BEPOATHOCTU X MATOFEHHOCTU ANA NALUUEHTA

1. BapuaHThl, ABnsOWMEcH Hanbornee BepOATHON NPUYNHOM 3aboneBaHuUA.

B gaHHyto rpynny BKMOYAOTCH CrieayoLlmne BapmaHThbl:

a. O6osHauyeHHble Kak naToreHHble B pedepupyeMbix 6asax BapuaHToB, Takux kak Clinvar wnm B
crneumanuanpoBaHHbix 6as3ax BapuaHTOB W onucaHue eHoTMna nauveHTa UMeeT MPUsHaku COOTBETCTBYLIME
onuMcaHHbIM NpU AaHHOM 3a6oneBaHuu.

6. He o6osHadeHHble kak natoreHHble B pedepupyemblx 6asax BapuaHToB, Takmx kak Clinvar nnm B
crneunanu3npoBaHHbIX 6asax reHOMHbIX BapUaHTOB, HO MWMEILLME BbLICOKYD BEPOSTHOCTb MaTOTEHHOCTMH,
OCHOBa@HHYI0 Ha HECKOMbKUX 3HAYUMbIX KPUTEPUSIX MaTOreHHOCTU (BbICOKUA CKOP NaTOrEeHHOCTW) U onucaHue
¢heHOTMNA NauMeHTa UMeeT NPU3HaKM COOTBETCTBYIOLLME OMNMCaHHbIE NPU AaHHOM 3aboneBaHuu.

Takue sapuaHmsi csiedyem paccMampueamb KakK 6epOsimHyH0 NPu4YuHy 3abosieeaHusi 8 nepeyro o4yepeosb.
Adna Hekomopbix eapuaHmMoe, 6K/IIOYEHHLIX 6 3my 2pynny (u3eecmHble Namo2eHHble eapuaHmMbl C
nonHbIM coomeemcmeueM ¢eHomuna) ycmaHoesieHUsl NpPOoUcCXoXOeHuUsi eapuaHma ocmaemcsi Ha
ycMompeHue epava. [Ons eapuaHmoe, paHee He 0603Ha4YeHHbIX KaK Namoz2eHHble ycmaHoeJsIeHue
npoucxoxoeHus1 eapuaHma G0JDKHO 6bImb pekoMeHAo8aHO nayueHmy.

2. BapuaHTbl, UMeloLMe 3HaYMMble NPU3HAKU NaTOreHHOCTHU
B paHHylo rpynny BKMOYAOTCA creaylolime BapuaHThl:

Mmetlowme oguH UNM HECKOSbKO 3HAYUMbIX NPU3HaKoOB MNaTOreHHOCTU. B 3Ty rpynny BKIMHOYAKTCA BKITHOYEHDI
BapuaHTbl, KOTOPble UMEKT NPU3HAKMN KaK NaTtoreHHOCTU, Tak U HenaToreHHOCTn, HO C npe06na,anV|eM NpU3HaKkoB
naToreHHocTn. Takke MoryT ObITb pas3ninyHble Bapuvauun coBnageHud d)eHOTMI'Ia naumeHTa C npu3Hakamu,
OMUCaHHbIMKX NP JAaHHOM 3aboneBaHuu.

Ona  Taknx BapnaHTOB Tpe6yeT0ﬂ cornocTtaBlieHne KIMHUYEeCKnXx wu na6opaToprlx OaHHbIX nauneHtTa C
OMUCaHHbIMU MpKn 3aboneBaHuKn. YcTaHoBNeHne NPOUCXOXOAEHNA TaKUX BAapPUaAHTOB ABNAETCA BaXXHbIM 0119 OLIEHKU
MX MaTOreHHOCTW.

,qﬂﬂ ucrmfoquun/nodmeep)KdeHun namoeeHHOCMuU makKux eapuaHmoe Mo)xem 661mb pekomeHdoeaHa
KOHCYJIbmayusi epa4ya-eeHemukKa, crieyuajusupyrow,e2ocsi Ha aHasiu3se OaHHbIX CEeKeeHupoeaHusl.

3. BapMaHTbl, unmMerwwme Kak npu3Hakm natoreHHOCTU, TaKk U HenaTOreHHOCTWU. MoxeT ObITb pas3nnyHasn
cTeneHb coBnageHus d)eHomna nauuneHTa Cc npu3HakamMmu, onncaHHbIM Npun gaHHOM 3aboneBaHuMm.

MaﬂOBepOﬂTHO, YTO TaKkme BapuaHTbl ABNAKTCA I'IpI/ILII/IHOIZ 3aboneBaHunsa. OpgHako B HEKOTOpPbIX Cly4asdx
MHcpopmaumq O TaKuMX BapuaHTax MOXeT ObiTb MoOnesHa Bpayy Ana conocrtaBlieHua C*)eHOTVII'Ia nayuneHta c
d)eHOTVIﬂOM, onucaHHbIM Anst 3aboneBaHus.

B cnyyae docmamo4yHo20 cxodcmea Moxkem 6bimb pPeKoMeHO08aH NMOUCK Mymauyul, He eblisiesisieMbiX
memodom NGS (Hanp. eapuauyuli yucrsa Konuli) Ha emopoM asisiesie, noomeepx0eHUe MpPouUcXoXO0eHus!
eapuaHma u donosiHumenbHbIl  aHanu3 OaHHbIX U  KOHCYyNbmauyusi  epava-2eHemuka,
crieyuanu3upyrou;e2ocs Ha aHasiule 0aHHbIX CeK8eHUPO8aHUsI.
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4. HocutenbcTtBO BapuaHTOB, CBA3aHHbLIX C HacneaACTBEHHbIMU 3aboneBaHusAMM.

B 3Ty rpynny BKIOYEHbl reTepo3nroTHble BapuaHTbl B reHax ayTOCOMHO-peLeCCUBHbIX 3aboneBaHui, paHee
OMUCaHHble Kak MaToreHHble wunn obrnagarlmne 3Ha4YMMbl npu3HakamMmmn naToreHHOCTHU. Takue BapuMaHTbl He
SIBMSILOTCA NaToreHHbiMn camu no cebe, HO MOTyT UMETb 3Ha4YeHne nNpu Hann4ymm He onpenernieHHoro BapuaHta B
Apyrom annene. B HEKOTOPbIX Cliy4daax 3T1a VIHCbOpMaLI,VIFI MOXeT UMETb 3Ha4YeHne anda poacTtBeHHUKOB NMNauneHTa.

* 3HaunMble BapuaHTbl onpeaeneHsl B KOHTekcTe pekomengaumnn ACMG (Very strong/Strong/Moderate).
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