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3AK/TIOMEHUE
no pesynbtatam uccnegosaHua [JHK metoaom KAMHUYECKOro ceKBEHMPOBaHUA
MauyuneHT:
Mon: [ata poxaeHus:

HanpasutenbHbll ANarHos:

Bupa nccneposaHuAa: 1668 lNaHenb «[JeTcknin uepebpanbHblii napanny»
Jata 3abopa marepmana: [arta uccnepoBaHums:

PE3YJ/IbTATbl UCCNEAOBAHUA

BapunaHTbl, KOTOpble MOryT ObiTb BEPOATHON NPUYMHOM 3ab0seBaHMA MPUOPUTE3IUPOBAHDLI MO
NPOMNPUETAPHOMY anropuTMy ¢ Yy4yeTom pekomeHgaumi ACMG, Hanuvuuio B 6Hasax AaHHbIX,
NONyNAUMOHHbBIX YacToT N APYrnX KpUTEpUEB.

Ha ocHoBaHMM npoBeAeHHOM npuopuTesaumm U ¢GeHoTMna naumeHTa, OMUCAHHOIo B
npeAcTaB/ieHHbIX AOKYMEHTaxX BapuaHTbl CrpynnuMpoOBaHbl MO CTEereHW BepOATHOCTU UX MaTOreHHOCTU
ANnA naumeHTa. B rpynnax BapuaHTbl pacnosioXeHbl B NOPAAKE CHUXKEHUA NPUOPUTETHOCTH.

BapuaHTbl, He MMelOWMe NPU3HAKOB MNATOTEHHOCTU, NGO MMetowMe HeKoTopble MNPU3HaKK
NaTOreHHOCTU, HO, HecooTBeTCTBYyKLWMe GeHOTUNY, ONMCAHHOMY B COMPOBOAUTE/NbHbLIX AOKYMEHTaX,
MOTYT HbITb HEe BK/IOUYEHbI B 3aK/II04EHME.

MoapobHO c onncaHnem uccnefoBaHMUA MOXKHO 03HAKOMUTBCA B MPUIOKEHUUN K 3aKIHOHEHMIO.

BHUMAHUE! BapuaHTbl, O6Hapy)KeHHble B pe3ynbTaTe WCCNeAOBaHWUA, He ABNAIOTCA
YCTaHOBNEHHbIM AMArHo30Mm, a MOryT ObiTb MCNONb30BaHbl B COBOKYMHOCTM C AaHHbIMU 4PYrUX
N12abopPaTOPHbIX U UHCTPYMEHTA/IbHBIX METOA0B TO/IbKO BPAYOM FreEHETUKOM.

[N yTOYHEeHUA 3HAYMMOCTU OOHAPYXKEHHbIX BapMaHTOB, B TOM YMCIE C YYETOM KJAMHUYECKOWM
KapTUHbI NaLMeHTa HeobxoaMMa KOHCYAbTaLmMA BpaYva-reHeTuKa.

Bpay-reHeTuk

Crp.1u37.



Cayouna

HpPBHaKl/I MaTOréeHHOCTU U KOMMEHTapuu

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

PeneBaHTHBIX BapHaHTOB HE OOHAPYKEHO

2. BapnaHTm, HUMEIIMEe OAUMH UWIH HECKOJbKO 3HAYUMBIX MPU3HAKOB NMAaTOI¢HHOCTH

chr6:157181179G>T Iereposurotnslii | ARID1B | ENST00000636930 | c.3465+1G>T 50

Ilpusnaxu namozennocmu eapuanma:
LoF sapuanmui A6710MCs U36ECMHBIM MEXAHUZMOM 3A001€6AHULL, ACCOYUUPOBANHBIX C 2EHOM.
Omcymcmeyem 6 nonyasyuonnwix bJ{ (EXAC, GNOMAD, GENOMED)
Brusiem na cnnaiicune eena

3(160]188("-[”}1, aAcCCouuuposannvle ¢ 2eHom:

Coffin-Siris syndrome 1 (135900), AD

Pexomennyercss comocrtaBieHue (eHoTHNa TanueHTa ¢ (EeHOTUIOM 3a00JIeBaHUH acCOIMUPOBAHHBIX C TEHOM H
o0clieoBaHe POIUTEINEH ISl YCTaHOBJICHHS IPOUCXOXKIeHHs BapraHTa (de novo/Hacieryemblit).

3. BapuaHThbI ¢ HEM3BECTHBIM KJIHMHUYECKMM 3HAYEHHUEM

chr3:58104061G>C I'ereposurotnsrii | FLNB ENST00000295956 | c.1586G>C p.Trp529Ser |58

Ilpuznaku namozennocmu eapuanma:

Heckobko KOMNbIOMEPHBIX AN20PUMMO8 NPeOCKA3bI8alOm Namo2eHHOCHb.

IIpucymemeyem 6 nonyIayuOHHbIX 6A3ax OAHHBIX, HO C YACIMOMOUL HUMCe, YeM YACTHOMA OpYy2Uux NAMO2EeHHbIX 6APUAHINOE 8
9mMoM 2eHe.
Jpyzas ungpopmayun:

Tpucymcmeyem 6 nonynsayuonnvix bJ[ 6 cemepozucommnom cocmosmuu (GNOMAD V2:0.000015926; GNOMAD
Vv3:0.000013155)

Knaccuguxayus ACMG: Uncertain Significance.

Knaccupuxayus CLINVAR: (Uncertain significance - 1).

chr3:58130905C>T I'ereposurotnsiit | FLNB ENST00000295956 | c.4387C>T p.Argl463* |59

Ilpuznaku namozennocmu 6apuanma:

IIpusooum k mepmunayuu cunmesa 6eixa

IIpucymemeyem 6 nonyIayUOHHbIX 0A3axX OAHHBIX, HO C YACIMOMOUL HUMCE, YeM YACTHOMA OPYyeUux NAMO2EeHHbIX 6APUAHINOE &
9moMm cene.
Jpyzas ungpopmayun:

Ipucymcmeyem 6 nonynsayuonnvix bJ[ 6 cemepozucommnom cocmosmuu (GNOMAD V2:0.000028789; GNOMAD
Vv3:0.000039431)

Knaccuguxayus ACMG: Pathogenic.

3060.7188“””}1, aAccouuuposannvle ¢ 2eHom:

Atelosteogenesis, type 1 (108720), AD

Atelosteogenesis, type 111 (108721), AD

Boomerang dysplasia (112310), AD

Larsen syndrome (150250), AD

Spondylocarpotarsal synostosis syndrome (272460), AR

OOHapyXE€HHbIE T€TEepO3WIOTHBIE  BAapHAaHTHl B  TPAHC-NOJOXXEHMH MOTYT OBITh NPUYMHOW  3a00JIeBaHUSL.
Pexomennyercss comocraBieHue (eHOTHIIA TanueHTa ¢ (EHOTUHOM 3a00JeBaHMI ACCOUMUPOBAHHBIX C TEHOM H
o0cieoBaHKEe POUTEIIEH ISl YCTAaHOBJICHHS TIPOMCXOXK/ICHNS BapuaHTa (de novo/HacieryeMblil).

Ctp.2us 7.
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Cayouna

HpH3HaKI/I MaTOréeHHOCTU U KOMMEHTapuu

4. HocuTeibCTBO BAPUAHTOB B I'eHAX pelleCCUMBHBIX 3200J1eBaHUIl

chr3:139356978T>A I'ereposurotrerit | MRPS22 | ENST00000495075 | c.1047T>A p.Tyr349* 48

Ilpusnaxu namozennocmu eapuanma:
Ilpusooum xk mepmunayuu cunmesa 6enka

Jpyzas ungpopmayus:
Ipucymemeyem 6 nonyasayuonnvix bJ[ 6 cemepozucommnom cocmosinuu (GNOMAD V3:0.000006569)

3(160.71661"-!”}1, aAcCCoOuyUUPOBAHHDbBIE C CCHOM?

Combined oxidative phosphorylation deficiency 5 (611719), AR
Ovarian dysgenesis 7 (618117), AR

Jnst perieccuBHOTO 3ab0eBaHuUs, OOHAPYKEHHBIN BAPHAHT HE MOXXET PACCMATPUBATHCS B KAUSCTBE MPHUYMHBI 3a00I€BaHUs
6e3 HATAYHSI MaTOreHHOTO CTPYKTYPHOTO BapHaHTa B Jpyrom ayere.

B HEKOTOPBIX CITy4asX HOCHTEIbCTBO BAPHAHTOB PEICCCHBHBIX 3a00J€BaHUIT MOKET UMETh 3HAUCHHUE VIS POJICTBCHHUKOB
MaIUeHTa.

Cnncok reHoB BXOASIIIHMX B HCCICJOBAHUE
1668 Ilanens «JleTckuii iepeOpaIbHBIN TapaTdd)

AARS2, ABCC8, ABCD1, ABHD12, ACAD9, ACAT2, ACO2, ACOX1, ACSL4, ACTA1, ACTB, ACTG1, ACY1,
ADAM22, ADAR, ADCY5, ADGRG1, ADNP, ADRA2B, ADSL, AFG3L2, AGA, AHDC1, AHI1, AIFM1, AIMP1,
AIPL1, AKT1, AKT3, ALDH18A1, ALDH3A2, ALDH5A1, ALDH6A1, ALDH7A1, ALG11, ALG13, ALG3, ALGS,
ALS2, AMACR, AMPD2, AMT, ANG, ANK3, ANKLE2, ANKRD11, ANO10, ANO3, AP1S2, AP3B2, AP4B1, AP4E1,
AP4M1, AP4S1, AP5Z1, APOA1BP, APOPT1, APTX, ARFGEF2, ARG1, ARHGEF15, ARHGEF9, ARID1A,
ARID1B, ARL13B, ARL6IP1, ARSA, ARSI, ARV1, ARX, ASCC1, ASNS, ASPA, ASPM, ATAD3A, ATCAY, ATIC,
ATL1, ATM, ATP13A2, ATP1A2, ATP1A3, ATP2B3, ATP2B4, ATP5A1, ATP6AP2, ATP6VOA2, ATP7A, ATP7B,
ATP8A2, ATR, ATRX, AUH, AUTS2, B3GALNT2, B3GNT2, BAGALNT1, B4GAT1, B9D1, B9D2, BCAP31, BCOR,
BUB1B, C10o0rf2, C12orf65, C190rfl2, C190rf70, C21orf2, CA8, CACNA1lA, CACNA1B, CACNALD, CACNA1G,
CACNA2D2, CAD, CAMTAL, CAPN1, CARS2, CASK, CASR, CAV1, CC2D1A, CC2D2A, CCDC22, CCDC88C,
CCND2, CCT5, CDC42, CDK5, CDK5RAP2, CDK6, CDKL5, CENPE, CENPJ, CEP104, CEP135, CEP152,
CEP290, CEP41, CEP63, CHAT, CHCHD10, CHD2, CHD7, CHD8, CHMP1A, CHMP2B, CHRNA2, CHRNAA4,
CHRNB2, CIT, CIZ1, CKAP2L, CLCN2, CLCN4, CLIC2, CLN3, CLN5, CLN6, CLN8, CLP1, CLPB, CLTC,
CNKSR2, CNTNAP2, COA7, COASY, COG2, COG8, COL12A1, COL18Al, COL4Al, COL4A2, COLG6A1,
COL6A2, COL6A3, COQ2, COQ4, COQ7, COQY, COX10, COX15, CP, CPLX1, CPS1, CPT1A, CPT1C, CPT2,
CRADD, CRB1, CREBBP, CRX, CSF1R, CSPP1, CSTB, CTC1, CTCF, CTDP1, CTNNB1, CTSD, CTSF, CUL4B,
CYB5R3, CYP27A1, CYP2U1, CYP7B1, D2HGDH, DAG1, DAO, DARS, DARS2, DCAF17, DCHS1, DCTN1, DCX,
DDB2, DDC, DDHD1, DDHD2, DDX3X, DEAF1, DENND5A, DEPDC5, DGUOK, DHCR24, DHCR7, DHDDS,
DHFR, DKC1, DLAT, DLD, DNAJC12, DNAJC3, DNAJC5, DNAJC6, DNM1, DNM1L, DNM2, DNMT1, DNMT3A,
DOCK7, DPM3, DPYS, DRD2, DSTYK, DYNC1H1, DYRK1A, EARS2, ECHS1, ECM1, EDNRB, EED, EEF1A2,
EEF2, EFTUD2, EHMT1, EIF2AK3, EIF2B1, EIF2B2, EIF2B3, EIF2B4, EIF2B5, EIF2S3, ELAC2, ELOVL4,
ELOVLS5, ELP4, ENTPD1, EP300, EPHA4, EPM2A, ERBB4, ERCC2, ERCC3, ERCC4, ERCC5, ERCC6, ERCCS,
ERLIN1, ERLIN2, ERMARD, ETFA, ETFB, ETFDH, ETHE1, EXOSC3, EXOSCS8, EZH2, FA2H, FAM134B, FAR1,
FARS2, FASN, FAT4, FBXL4, FBXO7, FGD1, FGF12, FGF14, FGFR1, FGFR2, FGFR3, FH, FIG4, FKRP, FKTN,
FLNA, FLRT1, FOLR1, FOXC1, FOXG1, FOXP1, FOXRED1, FRRSIL, FTL, FTO, FUCAL, FUS, FXN, GABBR2,
GABRA1, GABRB1, GABRB2, GABRB3, GABRG2, GAD1, GALC, GAMT, GAN, GATM, GBA, GBA2, GBEL1,
GCDH, GCH1, GCK, GCSH, GFAP, GFM1, GFM2, GJA1, GJB1, GJC2, GLB1, GLDC, GLE1, GLI2, GLI3, GLRAL1,
GLRB, GLRX5, GLUL, GLYCTK, GM2A, GMPPB, GNAL, GNAO1, GNAS, GNB1, GOSR2, GPC3, GPHN, GPR88,
GPSM2, GRIA3, GRID2, GRIK2, GRIN1, GRIN2A, GRIN2B, GRIN2D, GSS, GTPBP3, GUCY2D, GUF1, HACEL,
HADH, HCFC1, HCN1, HDACS8, HECW2, HEPACAM, HERC1, HIBCH, HNRNPA1, HNRNPU, HPCA, HPRT1,
HSD17B10, HSD17B4, HSPD1, HSPG2, HTRA1, HTRA2, HUWEL, HYLS1, IARS, IBA57, IDH1, IDH2, IDS, IDUA,
IER3IP1, IFIH1, ILIRAPL1, IMPDH1, INPP5E, INS, IQCB1, IQSEC2, ISCA2, ISPD, ITM2B, ITPA, ITPR1, KANK1,
KANSL1, KARS, KAT6A, KAT6B, KATNB1, KCNA1, KCNA2, KCNB1, KCNC1, KCNC3, KCND3, KCNH1, KCNJ10,
KCNJ11, KCNJ13, KCNMA1, KCNQ2, KCNQ3, KCNT1, KCTD1l7, KCTD7, KDM5C, KDMG6A, KIAA0196,
KIAA1033, KIAA2022, KIDINS220, KIF11, KIF1A, KIF1C, KIF2A, KIF5A, KIF5C, KIF7, KLC2, KLC4, KMT2B,
KMT2D, KNL1, KRAS, KY, L1CAM, L2HGDH, LAMA1, LAMA2, LAMB1, LAMC3, LARGE, LCA5, LGI1, LIAS,

Ctp.3u3 7.


http://omim.org/entry/611719
http://omim.org/entry/618117

LIPT1, LMNB1, LMNB2, LRAT, LYRM7, MAG, MAN2B1, MAP2K1, MAPK10, MAPT, MARS, MARS2, MAT1A,
MATRS3, MBD5, MBOAT7, MBTPS2, MCCC1, MCCC2, MCOLN1, MCPH1, MDH2, MECP2, MECR, MED12,
MED17, MED25, MEF2C, MFF, MFN2, MFSD2A, MFSD8, MGAT2, MICU1, MKS1, MLC1, MLYCD, MMADHC,
MME, MOCS1, MOCS2, MPC1, MPDZ, MPV17, MPZ, MRE11A, MRPS22, MTFMT, MTO1, MTOR, MTPAP, MUT,
MYOS5A, NAA1O, NACC1, NADK2, NAGA, NALCN, NARS2, NBN, NDE1, NDUFA1l, NDUFA10, NDUFA11,
NDUFA12, NDUFA13, NDUFA2, NDUFA9, NDUFAF1, NDUFAF2, NDUFAF3, NDUFAF4, NDUFAF5, NDUFAF6,
NDUFB3, NDUFB9, NDUFS1, NDUFS2, NDUFS3, NDUFS4, NDUFS6, NDUFS7, NDUFS8, NDUFV1, NDUFV2,
NECAP1, NEDDA4L, NEFH, NEK1, NF1, NFIX, NFU1, NGLY1, NHLRC1, NIN, NIPA1, NIPBL, NKX2-1, NKX2-5,
NKX6-2, NOTCH3, NPC1, NPC2, NPHP1, NPHP3, NPRL3, NR2F1, NRXN1, NSD1, NSDHL, NSUN2, NT5C2,
NTNG1, NTRK2, NUBPL, NUP62, NUS1, OBFC1, OCLN, OCRL, OFD1, OPA1, OPA3, OPHN1, OPTN, PACS1,
PAFAH1B1, PAH, PAK3, PANK2, PARK2, PARK7, PARS2, PAX6, PC, PCCA, PCCB, PCDH19, PCLO, PDE10A,
PDGFB, PDGFRB, PDHA1, PDHB, PDHX, PDP1, PDX1, PDYN, PEX1, PEX10, PEX11B, PEX12, PEX13, PEX14,
PEX16, PEX19, PEX2, PEX26, PEX3, PEX5, PEX6, PEX7, PFN1, PGAP1l, PGAP2, PHC1, PHF6, PHGDH,
PHKAL, PHYH, PIGA, PIGG, PIGN, PIGO, PIGP, PIGV, PIK3CA, PIK3R2, PINK1, PLA2G6, PLAA, PLCB1,
PLEKHG2, PLK4, PLP1, PMP22, PMPCA, PNKD, PNKP, PNPLAG, PNPO, PNPT1, POLG, POLR1C, POLR3A,
POLR3B, POMGNT1, POMGNT2, POMK, POMT1, POMT2, PON3, PPP1R15B, PPP2R5D, PPP3CA, PPT1,
PQBP1, PRDM8, PRICKLE1, PRKCG, PRKRA, PRNP, PRPH, PRRT2, PSAP, PSAT1, PSEN1, PTCHD1, PTEN,
PTPN11, PTS, PURA, PYCR2, QARS, QDPR, RAB18, RAB3GAP1, RAB3GAP2, RAD21, RAI1, RANBP2, RARS2,
RD3, RDH12, RECQL4, REEP1, REEP2, RELN, RFT1, RIT1, RMND1, RNASEH2A, RNASEH2B, RNASEH2C,
RNASET2, RNF125, RNF216, ROGDI, RPE65, RPGRIP1, RPGRIP1L, RPIA, RPS6KA3, RRM2B, RSPH4A,
RTN2, RTN4IP1, RTTN, SACS, SAMHD1, SARS2, SASS6, SATB2, SCARB2, SCN10A, SCN1A, SCN1B, SCN2A,
SCN4A, SCN8A, SCO1, SCP2, SCYL1, SDHA, SDHAF1, SDHB, SDHD, SEPSECS, SERAC1, SERPINI1,
SETBP1, SETD2, SETD5, SETX, SGCE, SHANK3, SHOC2, SHROOM4, SIGMAR1, SIK1, SIL1, SLC12A5,
SLC13A5, SLC16A2, SLC17A5, SLC19A3, SLC1A4, SLC20A2, SLC22A5, SLC25A1, SLC25A12, SLC25A15,
SLC25A19, SLC25A20, SLC25A22, SLC2A1, SLC30A10, SLC33A1, SLC35A2, SLC35C1, SLC39A14, SLC39AS8,
SLC46A1, SLC6AL, SLC6A3, SLC6A5, SLC6A8, SLC6A9, SLCI9A6, SMARCA2, SMARCA4, SMARCB1, SMC1A,
SMC3, SMPD1, SNAP25, SNAP29, SNCA, SNX14, SOBP, SOD1, SOS1, SOX10, SOX2, SPAST, SPATAS,
SPATA7, SPG11, SPG20, SPG21, SPG7, SPR, SPTAN1, SPTBN2, SQSTM1, SRD5A3, SRPX2, SSR4,
ST3GALS, STAMBP, STIL, STRA6, STUB1, STX1B, STXBP1, SUCLA2, SUCLG1, SUMF1, SUOX, SURF1,
SYNE1, SYNGAP1, SYNJ1, SYT14, SYT2, SZT2, TAF1, TAF15, TAF2, TANGO2, TARDBP, TARS2, TBC1D20,
TBC1D24, TBCD, TBCE, TBCK, TBK1, TBL1XR1, TCF4, TCTN1, TCTN2, TCTN3, TECPR2, TFG, TGM6, TH,
THAP1, TIMM50, TIMM8A, TK2, TMEM126B, TMEM138, TMEM216, TMEM231, TMEM237, TMEM240, TMEMS,
TMEM67, TMEM70, TMTCS3, TOE1, TOPORS, TOR1A, TOR1AIP1, TPI1, TPK1, TPP1, TRAIP, TRAPPC11,
TRAPPC9, TREM2, TREX1, TRIP12, TRIT1, TRMTS5, TRPV4, TSC1, TSC2, TSEN15, TSEN2, TSEN34, TSEN54,
TSFM, TSHR, TTBK2, TTC19, TTC21B, TTPA, TTR, TUBA1A, TUBAS8, TUBB, TUBB2A, TUBB2B, TUBBS,
TUBB4A, TUBG1, TUBGCP4, TUBGCP6, TUFM, TULP1, TWIST1, TXN2, TYMP, TYROBP, UBAS5, UBE3A,
UBQLN2, UCHL1, UNC13A, UNC80, UPB1, UPF3B, UQCRQ, UROC1, USP8, USP9X, VAC14, VAMP1, VAPB,
VARS2, VCP, VIPAS39, VLDLR, VPS11, VPS13A, VPS13C, VPS33B, VPS37A, VPS53, VRK1, WDR26, WDR48,
WDR62, WDR73, WDR81, WWOX, XPA, XPC, XPR1, XRCC4, YME1L1, YWHAE, YWHAG, YY1, ZC4H2,
ZDHHC15, ZEB2, ZFR, ZFYVEZ26, ZFYVE27, ZNF335, ZNF423.
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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 4MCRe 3KCNaHCUM TPUMMETOB), a Takke MyTalMM B reHax, y KOTOpbIX B r€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
Mo3aunumn3ma.

B HekoTOpbIX cnyvasx GMOMHOPMATUYECKMA aHanu3 AaHHbIX NO3BONSAET 3anoAo3pUTb HanMume CTPYKTYPHbIX
nepectpoek (Mukpogeneuui w mukpoagynnukaumn). OgHako 3TOT NOAXOA He SABMSETCA PeKoMeHOOBaHHbIM
METOAOM aHanu3a Bapuvauuin 4Yucria KONui reHoB, M OBHapyXeHHble NepecTpovku Mnoanexar obsasarenbHomy
NOATBEPXKAEHWNIO pedepeHCHbIM MeTOAOM (XPOMOCOMHBIN MWKPOMAaTpPUYHbIA aHanu3). Mernkue CTpyKTypHble
HapyLleHuns, OQHOPOAUTENbCKNE ANCOMUM U MO3aUYHbIE BapuaHTbl YMCria KONUin reHOB METOAOM CEKBEHMPOBAaHWS
He BbIABNATCH; ANA 9TOr0  AOMKeH OblTb  MCMONb3OBaH BanMAOUPOBaHHbLIN  METOA4  XPOMOCOMHOIO
MUKPOMAaTPUYHOIO aHanu3a. HeBbisBNeHuMe CTPYKTYPHbIX BapuMaHTOB MPU CEKBEHMPOBAHWWM HE WCKIIoYaeT ux
Hanuuug y nauueHTa.

O6paboTka [aHHbIX CEKBEHMPOBAHMS MNPOBOAUTCA C MCMOMb30BaHMEM aBTOMATU3UPOBAHHOIO anroputMa,
BKITOYaloLLLEero BblpaBHMBaHWE MNPOYTEHUN Ha pedepeHCHY nocnegoBaTenbHOCTb reHoma 4yenoseka (hg38),
MOCTNPOLLECCUHT BbIPABHMBAHWS, BbISIBIIEHWE BapuaHTOB WM (hunbTpauui BapuaHTOB MO KAayecTBY, a Takke
aHHOTaUWUK BbISIBMEHHLIX BapuMaHTOB MO KAHOHWYECKOMY TPaHCKPUMNTY KaXOoro reHa u Ux npuopuTesauuo ¢
yyeToMm pekomeHgaumn ACMG. BapuaHTbl, He COOTBETCTBYIOLLME KPUTEPUAM KayecTBa M3 anbHenwero aHanusa
NCKNIoYatoTCs.

ABTOMaTM3NPOBAHHbLIA anropuTM MNpUopuTE3NpyeT BapuaHTbl MO BEPOATHOCTU MX KIMHUYECKOrO 3Ha4YeHus Anis
AaHHoro naumeHTa. OgHako, 9TO He 03Ha4aeT, YTO KaKoW-NMbo 13 oBHapyXeHHbIX BapnaHTOB SBNSIETCA NPUYMHON
3aboneBaHVsa y NnaumeHTa.

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

Ecnu obHapyXeHHbIN BapuaHT paHee KnaccuuuupoBaH Kak MaTOreHHbIA 3TO He O3HavaeT, YTO OH MOXET ObiTb
naToreHHbIM 1 y Apyroro naumeHTa.

[NA OUEHKM KMUHWMYECKOW PEeneBaHTHOCTM BbIABMNEHHbLIX BapWUaHTOB MNPW OanbHeilleM aHanuse HeoGXxoaumo
ucnonb3oBatb 6a3y AaHHbix OMIM, cneunanuavpoBaHHble 6asbl OaHHbIX MO OTAENbHLIM 3abonesaHuaAM (Npu
Hanuyum) n NUTepaTypHble AaHHbIe

B npropuTe3MpoBaHHbIN CMMCOK BKIIOYEHbl OOHapyXeHHble BapuaHTbl B KOAMPYKOLWMX 06nacTsax reHos,
obragatowme cpegHUM 1 BbICOKMM BMMSIHUEM Ha CUMHTE3 6ernka (MUCCEHC, HOHCEHC, COBUI PaMKWN CYATLIBaHKS), 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
OnMcaHHbIe paHee Kak NaToreHHble, He BKIYEHb! B NPYOPUTE3NPOBAHHbBIN CINCOK.

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 OBHOBRNEHMEM WH(OPMALUM O NAaTOr€HHOCTUM BapMaHTOB M MOSIBIIEHWEM HOBbIX [AaHHbIX, B
HEKOTOpbIX Crny4asx MOXeT OblTb pekoMeHAOBaH MOBTOPHbLIN aHanM3 AaHHbIX CEeKBEHVMPOBaHus. [MOBTOpPHbIN
aHanu3 AaHHbIX CEKBEHWPOBAHUSA MOXET ObITb peKoOMeHOO0BaH Npu U3MeHeHMU peHoTUna nauueHTa, nosiBreHumn
HOBbIX CMMMTOMOB, CBS3a@HHbIX C MPOrpeccMpoBaHnemM 3aboneBaHusi, MO0 MpU MOSBAEHUN HOBbIX AaHHbIX
nabopaTtopHOro M WHCTPyMEHTanbHOro obcrnenoBaHns, UW3MEHALWMX HanpaesneHus anddepeHumnansHon
ONarHoCTUKW.

Mo 3anpocy naumMeHTa UM nedvalero Bpada MoryT 6biTb NpeacTaBfieHbl NEPBUYHbIE AAHHbIE CEKBEHUPOBAHUS B
dopmate FASTQ. OpHako, aHanu3 Takux [daHHbiXx TpebyeT JononHuTenbHom wux obpaboTkn, KoTopas
BbIMNOMHSAETCS TONbKO NOATOTOBMEHHLIM CMELNaniMCTOM.

[aHHble CekBEHMPOBaHMS U OOHapyXXeHHble BapuaHTbl HE SABMSIOTCA OKOHYaTENbHLIM OMarHO30M W [OSKHbI
MCMONb30BaTbCS COBMECTHO C APYrMMU nabopaTopHbIMU M KIIMHUYECKMMU AaHHbIMU. KoppeKkTHas MHTepnpeTaums
pe3ynbTaToB rEHOMHOIO aHanM3a MOXeT OblTb BbINOSIHEHA TOSIbLKO BPAYOM-reHETUKOM.

rPYNMNMAPOBKA BAPUAHTOB NO BEPOATHOCTU UX MATONrEHHOCTUW ONA NAUMEHTA
1. BapuaHThl, ABns0OWMecs Hanbonee BepOATHON NPUYNHOMN 3aboneBaHuUA.
B poaHHyto rpynny BKMOYaloTCA crieqyolme BapuaHThl:

a. O6osHauyeHHble Kak naToreHHble B pedepvpyemMbix 6asax BapuaHToB, Takux kak Clinvar wnm B
creumanuanpoBaHHbix 6a3ax BapuMaHTOB W onucaHue heHoTMNa MauueHTa MMeeT MPU3HAKU COOTBETCTBYHLLNE
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,
OCHOBaHHYI0O Ha HECKOMNbKUX 3HAYUMbIX KPUTEPUSIX MAaTOreHHOCTU (BbICOKMIA CKOP NaTOreHHOCTW) U onucaHue
¢heHOTMNA NaUMeHTa UMeeT NPU3HaKM COOTBETCTBYIOLLME OMNMCaHHbIE NPU AaHHOM 3aboneBaHuu.

Takue sapuaHmbi csiedyem paccMampueamb KaK 6epOosimHYr0 NpuUYUHy 3abosiegaHusl 8 nepeyro o4yepeosb.
Ana Hekomopbix eapuaHmMoe, 6K/IIOYEHHLIX 6 3my 2pynny (u3eecmHble Namo2eHHble eapuaHmMbl C
nosiHbLIM coomeemcmeueM ¢heHomurna) ycmaHO8JIeHUsI TNPOUCXOXOeHUsl eapuaHma ocmaemcsi Ha
ycMompeHue epa4va. [ns eapuaHmoe, paHee He 0603Ha4YeHHbLIX KaK Mamoz2eHHble ycmaHoeJslIeHUe
npoucxoxoeHus1 eapuaHma AoJDKHO 6bImb pekoMeHAo8aHO 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 NPU3HAKN KaK NaToOreHHOCTn, Tak U HenaToreHHOCTn, HO C npeo6nap,aHV|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 naGopaToprlx OaHHbIX nauneHtTa C
OMUCaHHbIMU MpKn 3aboneBaHun. YcTaHOBNEeHne NPOUCXOXOAEHNA TAaKUX BAPUaAHTOB ABNAETCA BaXXHbIM 0119 OLLEHKU
MX MNaToOreHHOCTW.

Ans ucknroyeHusi/noomeepxdeHUs1 Namo2eHHOCMU MaKux eapuaHmoe Moxem 6bimb peKkoMeHOoOeaHa
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 nauyuneHTa ¢ npu3HakamMmu, onncaHHbIiMu Npn AaHHOM 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  epavya-2eHemuka,
crieyuanu3upyrou,e20csi Ha aHasiu3e OaHHbIX CeKeeHUpPOB8aHuUsl.

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 3Ha4YnMMbl MpU3HaKamMn naToreHHOCTU. Takne BapunaHTbl He
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ABNAOTCA NaToreHHbIMU camu no cebe, HO MOTYT MMETb 3HAYeHWe MpWU Hanu4yuM He onpeaeneHHoro BapvaHTa B
Apyrom annene. B HeKoTopbIX criyyasix 3Ta MHGOPMaLUns MOXeT UMETb 3HaYeHMe A1t POACTBEHHMKOB NauueHTa.

* 3HauMMble BapuaHThbl onpeaeneHbl B KOHTekcTe pekomenaauun ACMG (Very strong/Strong/Moderate).
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