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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: Bup, JlaTta rotoBHOCTU Uccnep0BaHUA:
6uomarepmana:

Bua uccneposaHua: 1973 MaHenb "HacneacTBeHHbIM pak Nnoyku"
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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I[Ipu3Haku NATOreHHOCTH U KOMMEHTAPUH

Cungpom

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

Tetepos | oo 4ag ENST000003 | ¢ 4750c>T p.GIn1574* 79

chr2:227008107G>A AROTHBL 96625

IIpusnaku namozennocmu éapuanma:
Ipusooum k mepmunayuu cunmesa 6eixa
Brusnus eapuanma Ha GyHKYuio eeHa
Knaccuguxayus ACMG: Pathogenic.
Knaccugpurayuss CLINVAR: Pathogenic (Pathogenic - 2).

. c.4091-
chr2:227022171CACCTGAAAT FeTepo3v COL4A4 ENST000003 8_4092delAATTT | p.Glu1365fs 79
T>C HMI'OTHBIN 96625 CAGGT

IIpusnaku namozennocmu éapuanma:
IIpugoodum x cosuzy pamku cuumuléaHus
Bruanus eapuanma na GyHkyuio eena
Knaccuguxayus ACMG: Likely Pathogenic.
Knaccugpurayuss CLINVAR: Likely pathogenic (Likely pathogenic - 1).

3a60ﬂeeauuﬂ, aAcCCouuuposannvle ¢ 2eHom:

Alport syndrome 2, autosomal recessive (203780), AR
Hematuria, familial benign, 1 (141200), AD

OOHapyKeHHbIE T€TepO3UIOTHBIE  BApHAaHTBl B  TPAaHC-MOJOXXEHHMH MOTYT OBITh NPUYUHOW  3a0O0JIeBaHUSI.
Pexomennyercs comocrtaBieHue (eHOTHIIA TTAaMeHTa ¢ (EHOTUHOM 3a00JeBaHMH ACCOUIMHPOBAHHBIX C TEHOM H
o0cIieoBaHue POUTEINEH ISl YCTaHOBJICHHS IPONCXOXICHHs BapraHTa (de novo/Hacneryemblil).

2. Bapl/laHTI)I, HMEKIUE OJIUH UJIH HECKOJIBKO 3HAYUMBIX IIPU3HAKOB MATOITCHHOCTH

PeneBanTHBIX BapHUaHTOB HE 06Hapy>1<eH0

3. Bapl/laHTI)I C HEUM3BECTHBIM KJIMHUYECCKUM 3HAYCHUEM

PeneBanTHbIX BapHUaHTOB HE 06Hapy>1<eH0

Cnucox reHoB BXOAAIIIMX B HCCJICI0OBAHUE

1973 Ilanens "HacnencTBeHHbIHN pak TOYKH"
BAP1, CDC73, DICER1, EPCAM, FH, FLCN, MET, MLH1, MSH2, MSH6, PMS2, PTEN, SDHB, SDHC, SDHD,
SMARCA4, SMARCBL1, TP53, TSC1, TSC2, VHL, WT1.
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http://omim.org/entry/203780
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NHOOPMAILIUA Ob HCCIIENJOBAHUN

Ananus [JHK npoBoguTCA MO TEXHONIOrMU CEKBEHMPOBAHUS HOBOrO MOKOMIEHUS MEeTOAOM MapHO-KOHLIEBOro
yTeHusa. [na npobonoaroToBKM MCMONb3yeTCsa METOAMKa cernekTMBHOro 3axsarta ydacTtkoB [IHK, oTHocsawmxcs k
KoOupylowWmMM 06nacTaM reHOB C W3BECTHbIM KMWHWYECKUM 3HayeHMeM (KNMHUYECKMI 3K30M) WU FeHOB,
accouMupoBaHHbIX C rpynnon 3abonesaHnin (NAHENU reHoB) U ONUCaHHbIX B Kypupyemon 6ase gaHHbix OMIM vnnu
cneumanM3npoBaHHbIX Kypupyembix 6asax.

CpefHee NOKpbITUE LIENEBbIX yHaCTKOB CEKBEHMPOBAHWS B UCCeayeMbIX reHax cocTtaBnsiet He meHee 70x. 310
03HayvaeT, YTO KaXabIl nccregyemblvi yHacToK reHoMa B cpeHeM aHanuanpyeTcs He meHee 70 pa3 Bo usbexaHue
BNUSHMS TEXHUYECKMX OLLIMBOK YTEHUS Ha pe3ynbTaTbl UCCNeAoBaHUA. Takoe NOKpbITUE NO3BONSET OCYLLECTBNATh
OeTeKUuMo BapuaHToB, B cpegHeM, He meHee yeM B 98% LeneBbiX y4acTKOB, BXOASLMX B uccnegosaHue. Ons
CMNOXHbIX y4YacTkoB reHoma (Hanpumep, GC-6oraTtbix y4acTKOB) cpefHee MOKPbITUE MOXET ObiTb HMXKE. Y4acTku
reHoma C MOKpbITUEM, HE COOTBETCTBYIOLLMM KpUTEPUSM OOCTOBEPHOCTM BCIEACTBME TEXHUYECKMX OrpaHMyeHun
CVIKBEHCA, B AanbHENLLMI 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 ABNSATLCSA NPUYUHON reHeTu4eckoro 3abonesaHus.

TexHudeckMe OorpaHuvyeHMs MeToA4a He MO3BONAT BbIABNATL MHCEpuMM M geneuuun anvHou Gonee 10 n.o.,
MyTauMM B MHTPOHHbIX OBOMNacTax (3a WCKMYEHMEM KaHOHWYECKMX CaWTOB ChnawcuHra), Bapvauun OIUHbI
NMOBTOPOB (B TOM YMUCRE 3KCMAHCUM TPUMMETOB), a TAKKe MyTauun B reHax, y KOTOpbIX B reHOMe 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 cnydasx GvomHpOpMaTUYECKMn aHanu3 OaHHbIX NO3BONSAET 3anodo3puTb Hamuume CTPYKTYPHbIX
nepectpoek (Mukpogeneuui w mukpoagynnukaumn). OgHako 3TOT NOAXOA He SABMSETCA PeKoMeHOOBaHHbIM
METOAOM aHanu3a Bapuvauuin 4Yucria KONui reHoB, M OBHapyXeHHble MepecTporkn nognexar obssatenbHoOMy
NOATBEPXKAEHWNIO pedepeHCHbIM MeTOAOM (XPOMOCOMHBIN MWKPOMAaTpPUYHbIA aHanu3). Mernkue CTpyKTypHble
HapyLleHuns, OQHOPOAUTENbCKNE ANCOMUM U MO3aUYHbIE BapuaHTbl YMCria KONUin reHOB METOAOM CEKBEHMPOBAaHWS
He BbISABNAITCH; ANA 9TOr0  AOMKeH ObiTb  WCMONb30BaH BanMOMPOBAHHbLIA  MEeTOod  XPOMOCOMHOTO
MUKPOMAaTPUYHOIO aHanu3a. HeBbisBNeHuMe CTPYKTYPHbIX BapuMaHTOB MPU CEKBEHMPOBAHWWM HE WCKIIoYaeT ux
Hanuuug y nauueHTa.

O6paboTka [aHHbIX CEKBEHMPOBAHMS MNPOBOAUTCA C MCMOMb30BaHMEM aBTOMATU3UPOBAHHOIO anroputMa,
BKITOYaloLLLEero BblpaBHMBaHWE NPOYTEHMN Ha pedepeHCHy nocrnegoBaTenbHOCTb reHoma 4venoseka (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. BapmaHTbl, HE COOTBETCTBYIOLLME KPUTEPUAM KayecTBa U3 JanbHenwero aHanmsa
NCKNIoYatoTCs.

ABTOMaTM3NPOBAHHbLIA anropuTM MNpUopuTE3NpyeT BapuaHTbl MO BEPOATHOCTU MX KIMHUYECKOrO 3Ha4YeHus Anis
AaHHoro naumeHTa. OgHaKo, 3TO He 03HAYaeT, UYTO KaKoW-NMGo U3 OBHapPYKEHHbIX BapnaHTOB SBNSIETCA 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 KnaccuuumpoBaH Kak NaToOreHHbIA 3TO HE O3HavyaeT, YTO OH MOXET ObiTb
naToreHHbIM 1 y Apyroro naumeHTa.

[na OUEHKM KINMHUYECKOW pEeneBaHTHOCTU BbISIBIIEHHbIX BapvaHTOB Mpu AanbHelweMm aHanuse Heobxoammo
ncnonb3oBatb 6a3y AaHHbix OMIM, cneumanuanpoBaHHble 6a3bl AaHHbIX MO OTAENbHbLIM 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 PAaMKN CUHUTbIBaAHKS), 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 BKIYeHb! B NPUOPUTE3MPOBAHHbINA CMUCOK.

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 OBHOBMEHUEM MHOPMaLMM O NAaTOreHHOCTU BapUaHTOB U MOSABMEHMEM HOBbIX AaHHbIX, B
HEKOTOpbIX Crny4asx MOXeT OblTb pekoMeHAOBaH MOBTOPHbLIN aHanM3 AaHHbIX CEeKBEHVMPOBaHus. [MOBTOpPHbIN
aHanu3 AaHHbIX CEKBEHWPOBAHUA MOXET OblTb pEKOMEeHAO0BaH Npy M3MeHeHun oeHoTuna naumeHTa, NosBneHuu
HOBbIX CMMMTOMOB, CBS3@HHbIX C MpOrpeccMpoBaHuem 3aboneBaHusi, MO0 MNpu MOABMEHUN HOBbIX AaHHbIX
nabopaTtopHOro M WHCTPyMEHTanbHOro obcrnenoBaHns, UW3MEHALWMX HanpaesneHus anddepeHumnansHon
ONarHoCTUKW.

Mo 3anpocy naumMeHTa WM nedvaiwero Bpaya MoryT 6biTb NpeacTaBreHbl NepBUYHbIE AaHHbIE CEKBEHMPOBAHUS B
dopmate FASTQ. OpHako, aHanu3 Takux [daHHbiXx TpebyeT JononHuTenbHom wux obpaboTkn, KoTopas
BbIMNOMHSAETCS TONbKO NOATOTOBMEHHLIM CMELNaniMCTOM.

[aHHble CeKBEHMPOBaHMS U OOHapyXEeHHble BapuaHTbl He SBMSIOTCA OKOHYaTeNbHbIM AMArHO30M U [AOSMKHbI
MCMONb30BaTbCS COBMECTHO C APYrMMK NabopaTopHbIMU M KITMHUYECKMMU AaHHbIMU. KoppeKkTHas nHTepnpeTauus
pe3ynbTaToB rEHOMHOIO aHanM3a MOXeT OblTb BbINOSIHEHA TOSIbLKO BPAYOM-reHETUKOM.

rPYNMNMAPOBKA BAPUAHTOB NO BEPOATHOCTU UX MATONrEHHOCTUW ONA NAUMEHTA
1. BapuaHTbl, ABns0OWMecs Hanbonee BepOSTHON NpPUYNHOM 3aboneBaHus.
B poaHHyto rpynny BKMOYaloTCA crieqyolme BapuaHThl:

a. O6osHauyeHHble Kak naToreHHble B pedepvpyemMbix 6asax BapuaHToB, Takux kak Clinvar wnm B
cneumanuanpoBaHHbix 6a3ax BapMaHTOB W onvcaHue beHoTMNa nauMeHTa UMeeT MPUsHaKU COOTBETCTBYIOLLME
onMcaHHbIM NpU AaHHOM 3a6oneBaHuu.

6. He o6osHadeHHble kak naToreHHble B pedepupyeMbix 6asax BapuaHToB, Takmx kak Clinvar wnm B
crneunanu3npoBaHHbIX 6asax TeHOMHbIX BapUaHTOB, HO MWMEILLME BbLICOKYHD BEPOSTHOCTb MaTOFEHHOCTMH,
OCHOBaHHYI0 Ha HECKOMbKUX 3HAYUMMbIX KPUTEPMUSIX MaTOreHHOCTM (BbICOKMI CKOP MaTOreHHOCTM) M OnucaHue
¢heHOTMNA NaUMeHTa UMeeT NPU3HaKM COOTBETCTBYIOLLME OMNMCaHHbIE NPU AaHHOM 3aboneBaHuu.

Takue sapuaHmsbi ciiedyem paccMampueamb KaK 6epOsIMHY0 NPUYUHy 3abosiesaHusl 8 nepa8yro o4epeob.
Adna HekomopbIx eapuaHmoe, 6K/o4YeHHbIX 6 amy 2pynny (useecmHble Mamo2eHHble eapuaHmbl C
nosiHbLIM coomeemcmeueM ¢heHomurna) ycmaHO8JIeHUsI TNPOUCXOXOeHUsl eapuaHma ocmaemcsi Ha
ycMompeHue epa4va. [ns eapuaHmoe, paHee He 0603Ha4YeHHbLIX KaK Mamoz2eHHble ycmaHoeJslIeHUe
npoucxoxoeHus1 eapuaHma G0JDKHO 6bImb PpeKOMeHA08aHO nayueHmy.

2. BapuaHTbl, UMetoLMe 3HaYMMble NPU3HaKN NaToreHHOCTH
B paHHytlo rpynny BKMOYaOTCA crneaylolme BapuaHThl:

Vimetowme oguMH UNM HECKOSTbKO 3HAYUMbIX NPU3HaKoOB MNaTOreHHOCTU. B 3Ty rpynny BKIHOYAKTCA BKITHOYEHDI
BapuaHTbl, KOTOPble UMEKT NPU3HAKMN KaK NaToreHHOCTn, Tak U HenaTtoreHHOCTn, HO C npe06na,anv|eM NPU3HaKoB
naToreHHocTn. Takke MOoryT ObITb pas3ninyHble Bapuvauun coBnageHud d)eHOTMI'Ia naumeHTa C npu3Hakamu,
OMUCaHHbIMKX NP JAaHHOM 3aboneBaHuu.

Ona  Taknx BapnaHTOB Tpe6yeT0ﬂ conocTtaBlieHne KIMHUYEeCKnX wu na6opaToprlx OaHHbIX nauneHtTa C
OMUCaHHbIMU MpKn 3aboneBaHun. YcTaHOBNEeHne NPOUCXOXOAEHNA TAaKUX BAPUaAHTOB ABNAETCA BaXXHbIM 0119 OLLEHKU
MX MNaToOreHHOCTW.

Ans ucknroyeHus/nodmeepxo0eHuUsi Nnamo2eHHOCMU MakKux eapuaHmoe Moxem 6bimb pekoMeHOAO8aHa
KOHCynbmauusi epada-2eHemuka, creyuausupyrou;e20csl Ha aHaiu3e 0aHHbIX CeKeeHUPOBaHuUsl.

3. BapMaHTbl, nmMmerwwime Kak npu3Hakm natoreHHOCTU, TaKk U HenaToOreHHOCTWU. MoxeT ObITb pa3nnyHasn
cTeneHb coBnageHus q)EHOTVIHa nauuneHTa c npu3HakamMmu, onncaHHbIM Npn gaHHOM 3aboneBaHum.

ManosephoHo, YTO TaKkme BapuaHTbl ABNAKTCA I'IpVI‘-IVIHOIZ 3aboneBaHunsa. OpgHako B HEKOTOpPbIX Clly4Yasdx
MHcpopmaumq O TaKuMX BapuaHTax MOXeT ObiTb MoOnesHa Bpayy Ana conocrtaslieHua C*)eHOTVII'Ia nayuneHta c
d)eHOTVIﬂOM, onucaHHbIM Anst 3aboneBaHus.

B cnyyae docmamoyHo20 cxodcmea Moxem 6bimb pekomMeHdOeaH NMOUCK Mymauull, He eblisiesisieMbiX
memodom NGS (Hanp. eapuauyull 4yucrsa Konul) Ha emopoM asisiesie, noomeep)x0eHUe MpPouUcxXo)XO0eHus!
eapuaHma u donosiHumenbHbIl  aHanu3 OaHHbIX U  KOHCYynbmauyusi  epava-2eHemuka,
crieyuanu3upyrou,e2ocs Ha aHasiuze 0aHHbIX CeK8eHUPOB8aHuUsl.

4. HocutenbcTtBO BapuaHTOB, CBA3aHHbLIX C HacneaACTBEHHbIMU 3aboneBaHnAMM.
B 3Ty rpynny BKJHOYEHbl reTepo3nroTHbleé BapuaHTbl B FNreHaxX ayTOCOMHO-peleCCUMBHbIX 3aboneBaHuit, paHee

OonncaHHble KaK MnaToreHHble wunm o6na,qa+ou.me 3Ha4YnMbl NMpPpU3HakaMum NaTOreHHOCTU. Takne BapunaHTbl He
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ABMNATCA NAaToOreHHbIMU camu No cebe, HO MOTYT MMETb 3HAYeHne MpU HanuyuM He onpedeneHHOro BapuaHTa B
Apyrom annene. B HeKoTopbIX criyyasix 3Ta MHGOPMaLUns MOXeT UMETb 3HaYeHMe A1t POACTBEHHMKOB NauueHTa.

* 3HauMMble BapuaHTbl onpefeneHbl B koHTekcTe pekomeraauun ACMG (Very strong/Strong/Moderate).
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