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3AK/NTIOYEHUE
no pesynabtatam nccneaosaHmna JHK metoaom KAMHMUYECKOro ceKBEHUPOBaAHUA

Homep porosopa: Aarta 3360pa matepuana:

MauyuneHT: [aTta noctynneHna marepuana B naGopaTopmo:

[aTta poxaeHus: Mon:

Bupg, 6Moma'repuana: Jlata roToBHOCTU uccneaoBaHUA:

Bua uccneposanua: 1976 MaHenb "HacneactBeHHble eiiko3bl"”
HanpaBuTenbHblii AUarHos:

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 NaLMeHTa HeobxoAMMa KOHCWABTaLUMA BDAYA-TeHETUKA.

Bpau-reHeTuk
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-

le/I3HaKI/I NaTOr¢eHHOCTHU U KOMMEHTAapuu

Cunapom

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

PeneBaHTHBIX BapHaHTOB HE OOHAPYKEHO

2. Bapl/laHTbI, HMEIIHUE OJJMH UJIH HECKOJBbKO 3HAYUMBIX NPU3HAKOB NMATOIr€HHOCTH

chr20:10642587G>A ALOTHEL 54958

IIpusnaku namozennocmu eapuanma:

IIpueooum k mepmunayuu cunmesa beixa

Bruanus eapuanma na GyHkyuio eena

IIpucymcmeyem 6 nonyIayuoOHHbIX 6A3ax OAHHBIX, HO C YACIMOMOUL HUdCE, YeM YaACTHOMA Opy2ux NAMo2eHHbIX 6aPUAHINOE &
amom zene.
Jpyzan ungpopmayusa:

Tpucymcmeyem 6 nonynayuonnvix bJ[ 6 cemepozucommnom cocmosinuu (GNOMAD V2:0.000003978)

Heckonbko KoMnvlomepHbix aneopummos npedcKkasbléaon Henamo2eHHoCmb.

Knaccugpurayuss CLINVAR: Pathogenic (Pathogenic - 1).

3(160]188{1Hull, aAcCcouuuposannvle ¢ 2eHom:

?Deafness, congenital heart defects, and posterior embryotoxon (617992), AD
Alagille syndrome 1 (118450), AD

Charcot-Marie-Tooth disease, axonal, type 2HH (619574), AD

Tetralogy of Fallot (187500), AD

Pexomennyercs comocraBieHue (EHOTHIIA ITaMeHTa ¢ (EHOTUIOM 3a00JeBaHMH ACCOIMHPOBAHHBIX C TEHOM H
o0cIieoBaHIe POUTEINEH ISl YCTaHOBJICHHS IPOUCXOK/IeHHS BapraHTa (de novo/HacieryeMblil).

3. BapuaHTBbI ¢ HEeM3BECTHBIM KJIMHUYECKMM 3HAYEHHUEM

ChrX:32386467T>C Temmsur | b5y ENSTO000003 | . 4519.2A5G 26
OTHBIU 57033

Ilpu3naku namozennocmu eapuanma:
LoF eapuanmbl 61510MCsi U36ECHHbIM MEXAHUZMOM 3A001€8ANHUL, ACCOYUUPOBAHHBIX C 2EHOM.
Omcymcmeyem 6 nonynayuonuvix bJ/] (EXAC, GNOMAD, GENOMED)
Buusiem na cnaaticune cena
Brusinust sapuanma na gynkyuio cena

Jlpyzas unghopmayusn:
Heckonvko komnviomepHuix aneopummos npedckasvléarom Henamo2eHHoCb.

3060]188“1-!”}1, aAccounuposannvle ¢ 2eHom:

Becker muscular dystrophy (300376), XLR
Cardiomyopathy, dilated, 3B (302045), XL
Duchenne muscular dystrophy (310200), XLR

Pexomennyercss comocrtaBieHue (eHoTuna mamueHTa ¢ (EeHOTUNOM 3a00JIeBaHUI acCCOIMUPOBAHHBIX C TEHOM |
o0clieIoBaHie POTUTENEH Uil YCTaHOBJICHHS IPOUCXOK/IeH!s BapuaHTa (de novo/Haciie1yeMblii).

Cnucox reHoB BXOAAILIMX B HCCJICIOBAHUE
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http://omim.org/entry/617992
http://omim.org/entry/118450
http://omim.org/entry/619574
http://omim.org/entry/187500
http://omim.org/entry/300376
http://omim.org/entry/302045
http://omim.org/entry/310200

1976 Ilanens "HacaencTBeHHbIE TEHKO3EI"

ANKRD26, ATM, BLM, BRAF, BRCA1, BRCA2, CBL, CDKN2A, CEBPA, DDX41, DKC1, EFL1, EPCAM, ETVS,
FANCA, GATA2, HAVCR2, HRAS, IKZF1, KRAS, LEOPARD, MAP2K1, MAP2K2, MLH1, MSH2, MSH6, NBN,
NF1, NRAS, PAX5, PMS2, PTPN11, RIT1, RUNX1, SAMD9, SAMDIL, SBDS, SOS1, SRP72, TERC, TERT,
TINF2, TP53.
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NHOOPMALIUA Ob UCCIIEAJOBAHHUU

Anann3 [OHK npoBoguTCcA NO TEXHONOrMU CEKBEHMPOBAHUS HOBOrO MOKOMEHUS METOAOM MapHO-KOHLIEBOro
yTeHusi. [na npobonoAroToBKM UCMONb3yeTCa METOAMKA CeNeKTUMBHOrO 3axBaTta ydacTkoB [HK, oTHocswwmxcs k
Koanpyrwmnm o0nacTaM reHOB C W3BECTHbIM KIUHUYECKUM 3HaYeHuem (KJ‘II/IHI/I‘-IGCKI/IVI SKSOM) nnn TreHoB,
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 YTEHMST Ha pe3yrbTaTbl UCCegoBaHMsA. Takoe NoKpbITUE NO3BOMSIET OCYLLECTBNATb
OEeTeKUMI0 BapuMaHToB, B CpeaHeM, He MeHee YyeM B 98% LieneBbIX y4acTKOB, BXOAALIMUX B uccnegosaHve. [Ons
CNOXHbIX y4YacTkoB reHoma (Hanpumep, GC-6oraTtbix y4acTKOB) CpefHee MOKPbITUE MOXET ObiTb HMKE. Y4acTku
reHomMa C MoKpbITUEM, HE COOTBETCTBYHOLUUM KPUTEPUSIM JOCTOBEPHOCTUN BCNEACTBUE TEXHUYECKMX OrpaHUYeHui
CVKBEHCA, B AaNbHENLLMIA aHanNn3 He BKIHOYaoTCS.

MeTtoa nosBonsieT BbIABUTb Hacnegyemble WM BHOBb BO3HMKWMWE (de novo) BapuaHTbl HYKNEOTUOHOW
nocrefoBaTenlbHOCTU (OAHOHYKNEeOoTuAHbIE 3ameHbl, HebGonblume uHcepuun n geneuun — o 10 n.o.), KoTopble
MOTYT ABNSATLCH NPUYNHON reHeTn4eckoro 3abonesaHus.

TexHuyeckne orpaHuyeHuMs MeToda He MO3BOMAIT BbIABMAATbL MHCepuuMn W derneumn anuHon Gornee 10 n.o.,
MyTauuM B MWHTPOHHbIX 0BMNacTax (3a WCKMYEHUEM KaHOHWYECKMX CanTOB CnnawcuHra), Bapvauun OSvHbI
MOBTOPOB (B TOM YMCrie 3KCMNAHCMW TPUMMETOB), @ TakkKe MyTauuum B reHax, y KOTOpblX B FeHOMe CyluecTByeT
Onm3kuin No nocregoBaTensHOCTM napanor (ncesgoreH). Metoa He nNpegHasHadeH Ansa onpegenexHuns asbl nap
reTepo3nroTHbIX MyTauun, a Takke AN OLEHKN YPOBHA METUNMPOBAHWA UMW BbISBMEHWUS MyTauui B COCTOSHUU
Mo3auvumuama.

B HekoTOpbIX cnydasx OMOMHOpMAaTUYECKMIA aHanM3 AaHHbIX NO3BOMSET 3arnoA03pUTb HanMume CTPYKTYPHbIX
nepecrtpoek (MukpogeneuuMn wn mukpogynnvkauun). OgHako 3TOT NOAXO04 He SABMSETCS PEKOMEHAOBAHHbLIM
METOAOM aHanv3a Bapuauui 4Yucria KOMui reHoB, M OOHapyKeHHble MepecTporiku nognexart obasaTenbHomy
NOATBEPXKAECHNIO pedEepeHCHbIM METOAOM (XPOMOCOMHbBI MWKPOMATPUYHbLIN aHanu3). Menkne CTpyKTypHble
HapyLleHuWsl, OOHOPOOUTENbCKNE ANCOMUM U MO3auYHble BapmnaHTbl YMCria KONMuin reHoB METOAOM CEKBEHMPOBAHWS
He BbLISBNAOTCA; AN 93TOr0  AomkeH ObiTb  UCNOMb30BaH  BanMOUPOBAHHBLIA  METO4  XPOMOCOMHOrO
MUKPOMATPUYHOIO aHanu3a. HeBbisiBNeHME CTPYKTYPHbIX BapuMaHTOB MpPW CEKBEHMPOBAHWM HE WCKITHOYaeT Uux
HanMuns y naumeHTa.

O6paboTka [OaHHbIX CeKBEHMPOBaHUS MPOBOAWUTCA C WCMOMb30BaHMEM aBTOMaTU3UPOBAHHOIO anroputMa,
BKIIOYAIOLLIEro BblpaBHMBaHWE MNPOYMTEHUN Ha pedepeHCHyl nocrnegoBaTenbHOCTL reHoma denoseka (hg38),
MOCTNPOLIECCUHI BbIPaBHWBAHWSA, BbISIBIIEHWE BapuMaHTOB M (OUNbTpauUMi0 BapuMaHTOB MO KavyecTBy, a TaKke
aHHOTaLWUI BbISIBNEHHLIX BapMaHTOB MO KAHOHWYECKOMY TPaHCKPUMNTY KaXOoro reHa m ux npuoputesaumio C
yyeTom pekoMmeHaaumi ACMG. BapuaHTbl, He COOTBETCTBYIOLLNE KPUTEPUAM KayecTBa M3 JanbHelLwero aHanusa
NCKno4aTcs.

ABTOMaTU3NPOBaHHbLIA anropuTM NPUOPUTE3NPYET BapuaHTbl MO BEPOSTHOCTU UX KIMHUYECKOTO 3HAYeHUst Ons
JaHHoro naumeHta. OgHako, 3TO He 03HayaeT, YTo KakoW-NMGo U3 0GHapYKEHHbIX BapMaHTOB SBMSETCA NPUYMHOM
3aboneBaHVs y nauueHTa.

[Ina oueHKM 3HaYMMOCTU BapmaHTa HeOOXOAMMO CONOCTaBNEHNE HaWAEHHbIX BAPUAHTOB C KITMHUYECKON KapTUHOMN
naumeHTa, a B HEKOTOPbIX Cydasix 4ONOMHUTENbHbIM OMOMHOPMATUYECKMI aHanNu3.

Ecnu 06Hapy)KeHHbIl7I BapuaHT paHee KﬂaCCMd)VILI,VIpOBaH Kak NaTOreHHbIN 3TO He 03HA4YaeT, YTO OH MOXET ObITb
naToreHHbIM U 'y Apyroro nauneHTa.

[na OUEHKM KIMHUYECKOW perneBaHTHOCTM BbISIBMIEHHbIX BapuaHTOB Mpu AanbHellwem aHanuse Heobxoanmo
ucnonb3oBatb 6a3y gaHHbix OMIM, cneumnanuanpoBaHHble 6asbl AaHHbIX MO OTAErNbHbIM 3aboneBaHusam (mpu
Hanuuum) N nUTepaTypHble AaHHbIe

B npropuTe3MpoBaHHbIN CMMCOK BKIOYEHbI OOHapYXXEHHble BapuaHTbl B KOOUPYHOLWMX 06nacTax reHos,
obnapatolme cpeHUM U BbICOKUM BRUSIHUEM Ha CUHTE3 6ernka (MUCCEHC, HOHCEHC, COBUM PaMKU CHUTLIBAHUS), @
TaKKe BapuaHTbl B CMMANCUMHIOBBIX y4yacTkax reHoB. CMHOHMMWYHbIE BapuaHTbl (HE NPMBOASLUME K 3aMeHe
aMWHOKWUCMOT) U BapuaHTbl B MHTPOHHbLIX 0BMacTsx reHoB, a Takke BapuwaHTbl C BbICOKOW 4acTOTOW M He
OMNMCaHHbIE paHee Kak NaToreHHble, He BKIMYEHb! B MPUOPUTE3NPOBAHHbIA CMIUCOK.

O6cnenoBaHne popuTenert npobanHga wnuM Opyrnx pPOACTBEHHUKOB MOXET noTpeboBaTbCcA Ansi YCTAHOBIEHWS
npovcxoxaeHus (Hacnegyembiin/de novo) 0GHapY>KEHHOTO BapuaHTa U YTOUHEHUsT €ro NaTOreHHOCTH.
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B cBA3M ¢ BbICTpbIM OGHOBMEHNEM MHGOPMaLUM O MAaTOFreHHOCTU BapuaHTOB U MOSIBIIEHWEM HOBbIX AAHHbIX, B
HEKOTOPbIX CIy4YasX MOXeT OblTb PEeKOMEeHOOBaH MOBTOPHbLIN aHanMa3 AaHHbIX CeKBeHWMPOBaHWA. MOBTOPHbIN
aHanm3 AaHHbIX CeKBEHMPOBaHWS MOXET ObiTb pEKOMEHAOBaH Npu U3MEHEHUW peHoTMNa nauueHTa, NosiBIeHnm
HOBbIX CMMMTOMOB, CBSI3aHHbIX C MporpeccuposaHnem 3sabonesaHus, NGO NPV MOSBMEHUN HOBbIX AaHHbIX
nabopaTopHOrO U WMHCTPYMEHTanbHOro obcneaoBaHusl, M3MEHSIIOWMX HanpaeneHns audpdepeHumnansHom
ANarHoCTUKN.

Mo 3anpocy nauveHTa unu fe4vallero Bpada MoryT ObiTb NpeacTaBneHbl NEPBUYHbLIE AAHHbIE CEKBEHWPOBAHMS B
tdopmate FASTQ. OpHako, aHanuM3 Takux [AdaHHbIX TpebyeT pononHuTenbHoM wux o6paboTku, koTopas
BbIMOJSIHAETCSA TONbKO NOArOTOBMEHHbLIM CMELUAaNUCTOM.

D,aHHbIe CeKBeHnpoBaHuAa " 06Hapy>|<eHHb|e BapunaHTbl He 4ABNAKTCA OKOHYaTellbHbIM AOWMAarHo3oM W OOJTKHbI
ncnonb3oBaTbCA COBMECTHO C ApYyruMun ﬂaGOpaTOprIMVI N KIMMHN4YEeCKNMN OaHHbIMW. KOPDEKTHaﬂ nHTEpnpeTauna
pe3ynbTatoB reHOMHOIro aHanms3a MoxeT ObITb BbIMOMHEHA TOJLKO BpavyoM-reHeTuKom.

rPYNNMAPOBKA BAPUAHTOB NO BEPOATHOCTU UX MATOFEHHOCTU OnA NAUMEHTA
1. BapuaHThl, ABNAOWMEcH Hanbornee BepOATHON NPUYNHOM 3aborneBaHuUA.
B maHHyto rpynny BKMOYAOTCA Creayolime BapuaHTbl:

a. O6o3HauyeHHble Kak naToreHHble B pedepupyembix 0asax BapuaHToB, Takux kak Clinvar unu B
cneumanv3npoBaHHbIX 6asax BapyMaHTOB W onucaHWe peHOoTuna naumeHTa MMeeT MPU3HaKu COOTBETCTBYHOLLME
ONUCaHHbIM NpY AaHHOM 3aboneBaHun.

6. He o6GosHayeHHble Kak naToreHHble B pedepupyeMbix 6Gasax BapuaHToB, Takux kak Clinvar wnu B
creumanuanpoBaHHbiXx Gasax reHOMHbIX BapMaHTOB, HO MMEIOLLME BbICOKYID BEPOATHOCTb MaTOrEeHHOCTH,
OCHOBAHHYI0 Ha HECKOSbKMX 3HAYMMbIX KPUTEPUSIX MaTOreHHOCTU (BbICOKMIA CKOP MaTOreHHOCTM) U onucaHue
dheHOTMNA NauMeHTa UMeeT NPUsHaKM COOTBETCTBYIOLLME OMNMUCaHHbIE NPU AaHHOM 3aGoneBaHun.

Takue sapuaHmsbi criedyem paccMampueamb KaK 8epOsiIMHYH NpUY4uHy 3aboseeaHusi 8 neps8yro o4epeob.
Ansi Hekomopbix eapuaHmoe, EKYEHHbIX 8 3amy 2pynny (u3eecmHble Mnamo2eHHble eapuaHmbl C
nosiHbIM coomeemcmeueMm ¢eHomumna) ycmaHoOeJIeHUsI MNPOUCXOXOeHUsi eapuaHma ocmaemcsi Ha
ycMompeHue epa4a. [nsi eapuaHmoe, paHee He 0603Ha4YeHHbIX KaK Mamoz2eHHble ycmaHoeJlIeHUe
npoucxooeHusi eapuaHma GO/IKHO 6bImb peKOMeHA08aHOo nauyueHmy.

2. Bap1aHTbl, MMelowme 3HaYMMble NPU3HaKM NaTOreHHOCTH
B gaHHyto rpynny BKMOYaloTCs crieaylowe BapuaHThbI:

Mmetowme oaMH UM HECKOSIbKO 3HaYMMBbIX NPU3HAKoOB MNaTOreHHOCTW. B 9Ty rpynny BKMHOYAKTCA BKITHOYEHbI
BapunaHTbl, KOTOPblI€ MMEKT MNMPU3HAKN KaK NaTOreHHOCTU, Tak N HenaTtToreHHOCTn, HO C npeo6na,£1aH|/|eM Npu3HaKoB
naTtoreHHocTn. Takxke MoryT ObITb pas3nunyHble Bapuauunu coBnageHuda (*)eHOTVII'Ia nauuneHta C npu3Hakamu,
onncaHHbIMK Npn JaHHOM 3aboneBaHuN.

Ona Takmx BapmnaHTOB Tpe6yeTc;| conocTtaBneHne KIMHN4YeCcKnx wu na6opaTopr|x AaHHbIX nNauneHtTa C
OonncaHHbIMA Npn 3aboneBaHun. YCcTaHOBNEHME NMPOUCXOXOEHUNA TaKUX BapnaHTOB ABJIAETCA BaXXHbIM OJ1A OLIEHKN
MX MaTOreHHOCTW.

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

3. BapMaHTbI, nMmewuime Kak npudHakm natoreHHOCTU, TaKk U HenaTOreHHOCTWU. MoxeT ObITb pa3nn4yHasn
cTeneHb coBnageHus CbEHOTVIna nayueHTa ¢ npu3Hakamu, onmcaHHbIMN Npn AgaHHOM 3aboneBaHun.

ManosepomHo, YTO TakKue BapUaHTbl ABNAKOTCA I'Ipl/NI/IHOI7I 3abonesaHua. OpgHako B HEKOTOpPbIX chny4adax
I/IHd)OpMaLJ,VIﬂ O TaKmxX BapuaHTax MOXeT ObITb MonesHa Bpa4y AOnhA conocCTaBlieHUA (beHOTI/IFIa naumeHta c
(beHOTI/II'IOM, onucaHHbIM Ans 3abonesaHus.

B cnyyae docmamo4Ho20 cxodcmea Moxem 6bimb pekoMeHAo8aH MOUCK Mymauuli, He ebisiesiieMbiX
memodom NGS (Hanp. eapuauyull 4yucsa Konuli) Ha emopoM asisiesie, noomeepx0eHUe MNPOUCX0XXOeHus!
eapuaHma u  donosIHUMenbHbIl  aHanu3  OGaHHLIX U  KOHCY/lIbmauusi  epaya-2eHemuka,
crneyuanu3supyrouje20csi Ha aHaslu3e OaHHbIX CEK8eHUPOBaHUsl.

4. HocuTenbCTBO BapMaHTOB, CBA3aHHbIX C HacneACTBeHHbIMU 3a6oneBaHUAMM.
B aTy rpynny BKMHOYEHbl FeTepO3UrOTHbIE BapuaHTbl B FeHax ayTOCOMHO-PELIECCUBHbLIX 3aborneBaHwuil, paHee

OMNUCaHHble Kak naToreHHble unn obnagatolmne 3Ha4YMMbI npu3HakamMmn naToreHHOCTU. Takue BapnaHTbl He
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SIBNSAIOTCA NaTOreHHbIM1 camm no cebe, HO MOTyT UMEeTb 3Ha4YeHne npu Hanm4ymm He onpegerieHHoro BapuaHta B
Opyrom annene. B HEKOTOPbIX Clly4dadx 3Ta MH(bOpMaLI,Mﬂ MOXEeT UMETb 3Ha4YeHne ana poaCcTBeHHUKOB NauneHTa.

* 3HauMMble BapuaHTbl onpeaeneHbl B kKOHTekcTe pekomergauun ACMG (Very strong/Strong/Moderate).
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