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3AK/NTIOYEHUE
no pesynabtatam nccneaosaHmna JHK metoaom KAMHMUYECKOro ceKBEHUPOBaAHUA
MauuneHT:
Mon: [arta poxxpgeHus:

Hal'lpaBMTeanblﬁ AUNarHos:

Bua uccneposaHua: 1978 MaHenb "HacneacrtseHHas menaHoma"
[ara 3abopa matepuana: . AlaTa uccneposaHua:

PE3Y/IbTATbl UCCNNEAOBAHUA

BapuaHTbl, KOTOpble MOryT 6bITb BEPOATHOM MpUYMHOM 3abosieBaHMA MPUOPUTE3UPOBAHDLI MO
NpoOnpueTapHoOMy anroputmy Cc ydyetom pekomeHgaumin ACMG, Hananumio B 6asax [AaHHbIX,
NONYNAUMOHHbBIX YacTOT N APYrnX KpUTepmUes.

Ha ocHoBaHMM npoBeaeHHOM npuopuTesaumMm U GeHoTMna nauMeHTa, OMWUCAHHOTO B
npeacTaBAeHHbIX AOKYMEHTax BapuaHTbl CrPynnMpoBaHbl MO CTENeHW BEPOATHOCTU MX MAaTOreHHOCTU
ANA naumeHTa. B rpynnax BapuaHTbl pacnosioXeHbl B NOpAAKe CHUMKEHUA NPUOPUTETHOCTH.

BapuaHTbl, HE MMmelowme MPU3HAKOB MNATOreHHOCTM, MO0 MMeloWwMe HEeKOTOpble MPU3HAKK
NaTOreHHOCTU, HO, HeCcoOoTBETCTBYHLWME GEeHOTUNY, ONUCAHHOMY B COMPOBOAUTE/NbHbIX AOKYMEHTaX,
MOTYT 6bITb HE BK/IKOUYEHbI B 3aKH0YEHME.

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

BHUMAHWE! BapuaHTbl, OO6Hapy)XeHHble B pe3yabTaTe WCCAen0BaHUA, He ABAAOTCA
YCTaHOBNEHHbIM AMAarHo3om, a MoryT ObiTb MCMNO/Ib30BaHbl B COBOKYMHOCTU C AaHHbIMU ApPYrUX
N1abopPaTOPHbIX U MHCTPYMEHTA/IbHbIX METOA0B TO/IbKO BPA4YOM FreHETUKOM.

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

Bpau-reHeTuk
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MPOYTEHHS

[Ipu3Haku MATOreHHOCTH W KOMMEHTAPHH
Cunapom

1. BapuanTsl, sBjasiionuecss HandoJiee BepoOSATHON NPUYNHOM 3a00/1eBaHus

PeneBaHTHBIX BapHAHTOB HE OOHAPYKEHO

2. BapnaHTm, HMEKIHUE OJJMH UJIH HECKOJIBbKO0O 3HAYUMBIX NPU3HAKOB MMATOIr€HHOCTH

PeneBaHTHBIX BapHaHTOB HE OOHAPYKEHO

3. BapuaHThl ¢ HeM3BECTHBIM KJIMHUYECKHM 3HAUYEeHUEM

PeneBaHTHBIX BApHAHTOB HE OOHAPYKEHO
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NHOOPMALIUA Ob UCCIIEAJOBAHHUU

Anann3 [OHK npoBoguTCca No TEXHOMOIMW CEKBEHMPOBAHMS HOBOrO MOKOMIEHMSI METOAOM MNapHO-KOHLIEBOro
yTeHusi. [na npobonoAroToBKM UCMONb3yeTCa METOAMKA CeNeKTUMBHOrO 3axBaTta ydacTkoB [HK, oTHocswwmxcs 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
0O3Ha4aeT, YTO KaxXabl UccneayeMbll y4acToK reHoMa B cpeHeM aHanusnpyetcs He meHee 70 pa3 Bo n3bexxaHune
BINUSHUS TEXHUYECKMX OLLIMOOK UTEHMST Ha pe3yrbTaTbl UCCNeAoBaHUs. Takoe NOKpbITUE NO3BONSIET OCYLLECTBNATD
OEeTeKUMI0 BapuMaHToB, B cpeaHeM, He MeHee yem B 98% ueneBbix y4yacTKOB, BXOASLWMX B uccregosaHve. [Ons
CNOXHbIX y4YacTkoB reHoma (Hanpumep, GC-6oraTtbix y4acTKOB) CpefHee MOKPbITUE MOXET ObiTb HMKE. Y4acTku
reHomMa C MoKpbITUEM, HE COOTBETCTBYHOLLUM KPUTEPUSIM OOCTOBEPHOCTM BCNEACTBUE TEXHUYECKUX OrpaHuYeHuin
CVKBEHCA, B AaNbHENLLMIA aHanu3 He BKITYatoTCs.

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 orpaHuyeHuMs MeToda He MO3BOMAIT BbIABMAATbL MHCepuuMn W derneumn anuHon Gornee 10 n.o.,
MyTauuM B MHTPOHHbIX 0BNacTax (3a WCKMYEHUWEM KaHOHWYECKMX CaWTOB CnNnavicuHra), Bapvauun OSvHbI
MOBTOPOB (B TOM YMCrie 3KCMAHCMW TPUMMETOB), a Takke MyTauuu B reHax, y KOTOpbIX B reHome CyliecTByeT
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 GuoMHOpMaTUYECKUIA aHanu3 OaHHbIX MO3BONAET 3anodo3puUTb HanuumMe CTPYKTYPHbIX
nepectpoek (MukpogeneuMn m mukpogynnukauun). OgHako 3TOT MNOAXOA He SBNSAETCH pPeKoOMeHOOBaHHbIM
METOAOM aHanv3a Bapuauui Yucria KOMui reHoB, M ODHapyXeHHble MepecTporkn noanexar obsizaTenbHOMY
NOATBEPXKAECHNIO pedEepeHCHbIM METOAOM (XPOMOCOMHbBI MWKPOMATPUYHbLIN aHanu3). Menkne CTpyKTypHble
HapyLleHuWsl, OOHOPOAUTENBCKNE ANCOMUM U MO3aUYHbIE BapuaHTbl YMCIia KOMUi reHOB METOAOM CEKBEHMPOBAHWS
He BbISBNAOTCA; AN 3TOr0  AOMmkeH ObiTb  UCMOMb30BaH BanvMAMPOBaHHLIN  METOo4  XPOMOCOMHOMO
MUKPOMATPUYHOIO aHanu3a. HeBbisiBNeHME CTPYKTYPHbIX BapuMaHTOB MpPW CEKBEHMPOBAHWM HE WCKITHOYaeT Uux
HanMuns y naumeHTa.

O6paboTka [OaHHbIX CEeKBEHMPOBAHMUS MNPOBOAWUTCA C MWCMOMb30BaHMEM aBTOMaTU3UPOBAHHOIO anroputMa,
BKIIOYAIOLLEro BblpaBHMBaHUE MNPOYMTEHMN Ha pedepeHCHyl nocnegosaTenbHOCTb reHoma 4ernoseka (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 COOTBETCTBYIOLLNE KPUTEPUAM KayecTBa U3 JanbHerLero aHanusa
NCKno4aTcs.

ABTOMaTU3NPOBaHHbIA anropuTM NPUOPUTE3NPYET BapuaHTbl MO BEPOSITHOCTM WX KIMUHUYECKOrO 3HAYEHUs Ans
JaHHoro naumeHta. OgHako, 3TO He 03HayaeT, YTo KakoW-NMGo U3 0GHapYKEHHbIX BapMaHTOB SBMSETCA NPUYMHOM
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 BapunaHT paHee KﬂaCCI/I(*)VILI,I/IpOBaH KaK NaTOreHHbIN 3TO HE O3HA4aeT, YTO OH MOXET ObITb
naToreHHbIM U 'y Apyroro nauneHTa.

[na OUEeHKM KIMHUYECKOW peneBaHTHOCTU BbISIBIIEHHbIX BapvaHTOB Mpu AanbHenweMm aHanuse Heobxoammo
ucnonb3oBatb 6a3y AaHHbix OMIM, cneunanuaupoBaHHble 6asbl AaHHbIX MO OTAeNbHbIM 3aboneBaHusam (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 CYUTLIBaHUS), 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
OMMCaHHbIE paHee Kak NaToreHHble, He BKIOYEHbI B MPUOPUTE3NPOBAHHbINA CMUCOK.

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 ¢ BbiCcTpbIM OGHOBMEHNEM MHGOPMaLUM O NAaTOFreHHOCTW BapvaHTOB M MOSIBIIEHUEM HOBbLIX AaHHbIX, 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 MporpeccuposaHnemM 3abonesaHus, NGO MpU MOSABMNEHWM HOBbLIX AaHHbIX
nabopaTopHOrO U WMHCTPYMEHTanbHOro obcnedoBaHusl, M3MEHSIIOWMX HamnpaBneHus anddepeHumanbHoii
ANarHoCTUKN.

Mo 3anpocy nauveHTa unu fedvallero Bpada MoryT ObiTb NpeacTaBneHbl NEPBUYHbIE AAHHbIE CEKBEHVMPOBAHUS B
tdopmate FASTQ. OpHako, aHanuM3 Takux [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 Apyrumun J'Ia60paT0prIMVI N KNMMHN4YeCKNMMn OgaHHbIMW. KOppeKTHaﬂ NHTEepnpeTauna
pe3ynbTatoB reHOMHOIro aHanms3a MoxeT ObITb BbIMOMHEHA TOJLKO Bpa4YoOM-reHeTuKoMm.

rPYNNMAPOBKA BAPUAHTOB NO BEPOATHOCTU UX MATOFEHHOCTU OnA NAUMEHTA
1. BapuaHThl, ABNAOWMEcA Hanbonee BepOATHON NPUYNHOMN 3ab6oneBaHuA.
B maHHyto rpynny BKMOYAOTCA Creayolime BapuaHTbl:

a. O6o3HauyeHHble Kak naToreHHble B pedepupyembix ©0asax BapuaHToB, Takux kak Clinvar wnun B
cneumanua3npoBaHHbIX 6aszax BapuaHTOB W OMMcaHWe peHOoTUNa naumeHTa MMeET MPU3HAKNU COOTBETCTBYOLLME
ONUCaHHbIM NpY AaHHOM 3aboneBaHun.

6. He o6GosHayeHHble Kak naToreHHble B pedepupyeMbix 6Gasax BapuaHToB, Takux kak Clinvar wnu B
creumanuanpoBaHHbiXx 6Gasax reHOMHbIX BapMaHTOB, HO WMEIOLLME BbICOKYID BEPOATHOCTb MaTOrEeHHOCTH,
OCHOBAHHYI0 Ha HECKOSbKMX 3HAYMMbIX KPUTEPUAX MaTOTE€HHOCTM (BbICOKWIM CKOP MaTOrEeHHOCTM) U OnucaHue
(heHOTMNA NauMeHTa UMeeT NPUsHaKM COOTBETCTBYIOLLME OMNMUCaHHbIE NPU AaHHOM 3aGoneBaHuu.

Takue sapuaHmsbi criedyem paccMampueamb KaK 8epOsiIMHYH NpUY4uHy 3aboseeaHusi 8 neps8yro o4epeob.
Ans Hekomopbix eapuaHmMoe, 6K/IIOYEHHbIX 8 3amy 2pynny (u3eecmHble namoz2eHHble 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 peKoOMeHO08aHO nayueHmy.

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 BapuaHTOB, CBA3aHHbIX C HacneACcTBEHHbIMU 3a6oneBaHUAMU.
B 3Ty rpynny BKMOYEHbl reTepO3UroTHbIE BapuaHTbl B FeHax ayTOCOMHO-peLecCuMBHbIX 3aboneBaHuii, paHee

OMNUCaHHble Kak naToreHHble unn obnagatolmne 3Ha4YMMbI npu3HakamMmn naToreHHOCTU. Takue BapnaHTbl He
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SIBNSAIOTCA NaTOreHHbIM1 camm no cebe, HO MOTyT UMeTb 3Ha4YeHne npu Hann4ymm He onpenerieHHoro BapnaHta B
Opyrom annene. B HEKOTOPbIX Clly4dadx 3Ta MH(bOpMaLI,I/IFl MOXeT UMETb 3Ha4YeHne ana poacTBeHHUKOB NauneHTa.

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