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PE3Y/IbTATbl UCCNIEAOBAHUA

BapunaHTbl, KOTOpble MOryT ObiTb BEPOATHOM NPUYMHOW 3aboseBaHMA NMPUOPUTE3UPOBAHBLI MO
NPOMNPUETAPHOMY anropuTmMy ¢ YydyeTom pekomeHgaumn ACMG, Hanuvumio B 6asax AaHHbIX,
NONYAALMOHHBIX YacTOT U APYrUX KpUTEepures.

Ha ocHoBaHMM npoBeaeHHON npuopuTesaumMm u  ¢eHoTMna nauMeHTa, OMWUCAHHOTO B
npeacTaBAEeHHbIX AOKYMEHTaX BapMaHTbl CrPynnMPoOBaHbl MO CTeNeHM BEPOATHOCTU MX MATOreHHOCTU
ANnA naumeHTa. B rpynnax BapuaHTbl pacnosioXKeHbl B NOPALKE CHUXKEHUA NPUOPUTETHOCTU.

BapuaHTbl, He MMeloWwMe MNPU3HAKOB MATOFEHHOCTM, NMBO MMeloLMe HEKOTOPbIe MPU3HAKK
NaTOreHHOCTU, HO, HEeCcoOoTBeTCTBYyWMEe GEeHOTUMNY, OMUCAHHOMY B COMPOBOAMUTENbHbIX AOKYMEHTAX,
MOTYT 6bITb He BK/IOUYEHbI B 3aK/II04EHME.

MoapobHO ¢ onncaHnem nccneoBaHMUA MOXKHO 03HAKOMUTBLCA B MPUIOKEHUMN K 3aKIHOHEHMUIO.

BHUMAHUE! BapuaHTbl, O6Hapy)eHHble B pe3ynbTaTe WCCNeAOBaHWUA, He ABNAKTCA
YCTaHOBNEHHbIM AMArHo30M, a MOryT ObiTb MCNONb30BaHbl B COBOKYMHOCTM C AaHHbIMU 4pPYruX
N1abopPaTOPHbIX U UHCTPYMEHTA/IbHBIX METOA0B TO/IbKO BPAYOM reHETUKOM.

[NnA yTOYHEHUA 3HAYMMOCTM OOHAPYKEHHbIX BAPUAHTOB, B TOM YMCAE C YYETOM KAUHUYECKOM
KapTWHbI NaLMeHTa HeobXxoaMMa KOHCYNbTalMA Bpaya-reHeTuKa.

Bpau — naboparopHsblil reHETHK " Karmmmmaa HM.
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HpPBHaKl/I MaTOréeHHOCTU U KOMMEHTapuu

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

Cayouna

chr2:165996021G>A I'eteposurotnsrii | SCN1A ENSTO00000303395 | c.4573C>T | p.Argl525* 55

Ilpusnaku namozennocmu eapuanma:
Ilpusooum xk mepmunayuu cunmesa 6enka
Omcymcmeyem 6 nonyasyuonnsix bl (EXAC, GNOMAD, GENOMED)
Knaccugpuxayuss ACMG: Pathogenic.
Knaccugpuxayus CLINVAR: Pathogenic (Pathogenic - 5).

3a60J1eeaHuﬂ, aAcCCcouuuposannvle ¢ 2CeHom:

Developmental and epileptic encephalopathy 6B, non-Dravet (619317), AD
Dravet syndrome (607208), AD

Epilepsy, generalized, with febrile seizures plus, type 2 (604403), AD
Febrile seizures, familial, 3A (604403), AD

Migraine, familial hemiplegic, 3 (609634), AD

PekoMeHIyeTCsl COMOCTaBJICHHE (PEHOTHIIA MAalMeHTa C (CHOTHIIOM 3a00JICBaHHI AaCCOINMHUPOBAHHBIX C TCHOM U
o0cie[oBaHUE POIUTENCH IS YCTAaHOBIICHHS TPOMCXOXKACHUS BapraHTa (de novo/Hacie 1yeMblid).

2. BapuaHTm, HMEKIUE OIUH UJIH HECKOJBKO 3HAYUMBIX ITPU3HAKOB IMMATOT€HHOCTH

PeneBaHTHBIX BapHAHTOB HE OOHAPYKEHO

3. BapuaHTm C HEUM3BECTHBIM KJIMHUYECCKUM 3HAYCHHUEM

PeneBaHTHBIX BapHAHTOB HE OOHAPYKEHO

4. HocuTebCcTBO BADHAHTOB B IeHaX pelecCHBHBIX 3200/1eBaHUil

chrl1:64759751G>A I'ereposurotneiii | PYGM ENST00000164139 | c.148C>T p.Arg50* 103

Ilpu3naku namozennocmu eapuanma:

Tlpusooum xk mepmunayuu cunmesa 6enKa
Jpyzas ungpopmayusn:

Ilpucymcmeyem 6 nonyaayuonnvix b/ ¢ cemepozucomnom cocmosnuu (GNOMAD V2:0.001451570;, GNOMAD
Vv3:0.001760380)

Knaccugpuxayuss ACMG: Pathogenic.

Knaccugpuxayus CLINVAR: Pathogenic (Likely pathogenic - 1, Pathogenic - 23).

3abonesanus, accouuupoBannvle ¢ CeHom:

McArdle disease (232600), AR

Jnst perieccuBHOTO 3a00JieBaHusl, 00HAPYKEHHBIH BapUaHT HE MOXKET pacCMaTPUBATHCS B KAUECTBE NPUYMHBI 3a00JI€BaHUs
0e3 HATAYIHS MATOT€HHOT O CTPYKTYPHOTO BapHaHTa B JIPYTOM anerne.

B HEKOTOpBIX CiIydasiX HOCUTEIbCTBO BAPUAHTOB PEIIECCHBHBIX 3200JICBaHUI MOXKET UMETh 3HAUSHUE JJISl POJICTBEHHUKOB
MaIFeHTa.

chr20:54158136G>A I'ereposurotneiii | CYP24A1 | ENST00000216862 |(c.1186C>T | p.Arg396Trp |32
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Cayouna

HpH3HaKI/I MaTOréeHHOCTU U KOMMEHTapuu

Ilpusnaku namozennocmu eapuanma:
TIpusooum Kk amMuHOKUCTIOMHOU 3aMeEHe 8 NOUYUU 20€ OOHAPYIICEHbL OpYeUe NAMOLEHHbLE AMUHOKUCIOMHbIE 3AMEHbl
Heckonvko komnviomepHuix aneopummos npedckasvléarom namo2eHHocb.
Pacnonooicen 6 copaueii mouke psioom ¢ Opyeumu NAMO2EHHbIMU BAPUAHMAM
Jpyeasn ungpopmayus:
Ilpucymemayem 6 nonynsiyuonnwix bJ{ 6 cemeposucomnom cocmosinuu (GNOMAD V2:0.000664735; GNOMAD
V3:0.000775265)
Knaccugpuxayuss ACMG: Pathogenic.
Knaccupurayus CLINVAR: Pathogenic (Pathogenic - 10).

3a60ﬂ88aﬂu}l, aAcCcouuuposannvle ¢ 2CeHom:

Hypercalcemia, infantile, 1 (143880), AR

Jlnst perieccuBHOTO 3ab0JeBaHuMs, OOHAPYKEHHBIN BAPHAHT HE MOXXET PaCCMATPUBATHCS B KAUSCTBE MPHUYMHBI 3a00I€BaHUs
6e3 HATAYHSI MAaTOreHHOTO CTPYKTYPHOTO BapHaHTa B Ipyrom ajene.

B HEKOTOPBIX CITy4asX HOCHTEIbCTBO BAPHAHTOB PEICCCHBHBIX 3a00J€BaHUIT MOKET UMETh 3HAUCHUE LIS POJICTBCHHUKOB
HanyeHTa.

CHucok reHoB BXOASIIIMX B HCCJIEeOBAHME
671 ITauens "Hacnencrsennusie sruierncun”

AARS, AARS2, ABAT, ABCB7, ABCCS8, ABCD1, ABCD4, ABHD5, ACAD8, ACAD9, ACADM, ACADS, ACADSB,
ACADVL, ACAT1, ACO2, ACOX1l, ACSF3, ACTB, ACTG1, ACY1l, ADAM22, ADAMTSL2, ADAR, ADCK4,
ADGRG1, ADGRV1, ADK, ADNP, ADRA2B, ADSL, AFG3L2, AGA, AGK, AGL, AHI1, AIFM1, AIMP1, AKT2, AKT3,
ALDH3A2, ALDH4A1l, ALDH5A1, ALDH6A1, ALDH7A1, ALDOA, ALG1, ALG11, ALG12, ALG13, ALG2, ALGS3,
ALG6, ALGS, ALGY9, AMACR, AMPD1, AMPD2, AMT, ANK3, ANKLE2, ANKRD11, ANO10, ANTXR2, AP1S2,
AP3B2, APC2, APOC3, APOPT1, APTX, ARFGEF2, ARG1, ARHGEF15, ARHGEF9, ARID1A, ARID1B, ARL13B,
ARSA, ARSB, ARV1, ARX, ASAH1, ASL, ASNS, ASPA, ASPM, ASS1, ASXL2, ATAD3A, ATIC, ATN1, ATP13A2,
ATP1A2, ATP1A3, ATP2A2, ATP5A1, ATP5E, ATP6AP2, ATP6V0OA2, ATP7A, ATP7B, ATPAF2, ATR, ATRX,
AUH, B3GALNT2, B3GNT1, B3GNT2, B4GALT1, B4GAT1l, BCAP31l, BCAT2, BCKDHA, BCKDHB, BCKDK,
BCS1L, BLK, BOLA3, BRAF, BRAT1, BRD2, BRF1, BRWD3, BTD, BUB1B, C10orf2, Cl2orf57, Cl20rf65,
C190rf70, C5orf42, CA5A, CACNA1A, CACNA1H, CACNA2D2, CACNB4, CAD, CARS2, CASC5, CASK, CASR,
CBL, CC2D2A, CCDC115, CCDCB88C, CCL2, CCM2, CCND2, CD320, CDC45, CDC6, CDK5, CDK5RAP2, CDKB6,
CDKL5, CDON, CDT1, CEL, CENPE, CENPJ, CEP135, CEP152, CEP164, CEP290, CEP41, CEP63, CEPS89,
CERS1, CHCHD10, CHD2, CHD7, CHMP1A, CHRNA2, CHRNA4, CHRNB2, CISD2, CIT, CKAP2L, CLCNZ2,
CLCN4, CLIC2, CLN3, CLN5, CLN6, CLNS8, CLP1, CLPB, CLPP, CLTC, CNNM2, CNPY3, CNTN2, CNTNAP2,
COA3, COA5, COAB, COA7, COASY, COG1, COG2, COG4, COG5, COGh, COGT, COGS8, COL11A2, COL18AL,
COL2A1, COL4A1, COL4A2, COQ2, COQ4, COQ6, COQ7, COQS8A, COQY, COX10, COX14, COX15, COX20,
COX4l11, COX4l2, COX6B1, COX7B, COX8A, CPA6, CPLANE1l, CPLX1l, CPS1, CPT1A, CPT2, CRADD,
CREBBP, CRH, CSF1R, CSNK1G1, CSPP1, CSTB, CTC1, CTNS, CTSA, CTSC, CTSD, CTSF, CTSK, CULA4B,
CYB5R3, CYC1, CYFIP2, CYP11B2, CYP24Al1, CYP27Al1, CYP27B1, D2HGDH, DAG1, DARS, DARS?2, DBT,
DCHS1, DCX, DDHD1, DDOST, DDX3X, DENND5A, DEPDC5, DGUOK, DHCR24, DHCR7, DHDDS, DHFR,
DHTKD1, DLAT, DLD, DLG3, DMGDH, DNA2, DNAJC12, DNAJC19, DNAJC5, DNM1, DNMI1L, DNMT3A,
DOCK7, DOCKS8, DOLK, DPAGT1, DPM1, DPM2, DPM3, DPYD, DYM, DYNC1H1, DYRK1A, EARS2, ECHSI1,
ECI1, ECM1, ECSIT, EED, EEF1A2, EFHC1, EIF2AK3, EIF2B1, EIF2B2, EIF2B3, EIF2B4, EIF2B5, EIF2S3,
ELAC2, EMX2, ENO3, EOMES, EPM2A, ERCC6, ERCC8, ERMARD, ETFA, ETFB, ETFDH, ETHE1, EXOSC3,
EXOSCS8, EZH2, FA2H, FAM126A, FARS2, FASN, FASTKD2, FAT4, FBP1, FBXL4, FDX1L, FGD1, FGF12,
FGFR1, FGFR2, FGFR3, FH, FIBP, FIG4, FKRP, FKTN, FLAD1, FLNA, FLVCR2, FOLR1, FOXG1, FOXRED1,
FRRSI1L, FUCA1, G6PC, GAA, GABBR2, GABRA1l, GABRB1, GABRB2, GABRB3, GABRD, GABRG2, GAD1,
GALC, GALNS, GAMT, GAN, GARS, GATM, GBA, GBE1, GCDH, GCH1, GCK, GCSH, GDAP1, GFAP, GFER,
GFM1, GFM2, GJC2, GK, GLA, GLB1, GLDC, GLI2, GLI3, GLRA1, GLRB, GLRX5, GLUD1, GLUL, GM2A, GMNN,
GMPPA, GMPPB, GNAO1, GNB1, GNE, GNPAT, GNPTAB, GNPTG, GNS, GOSR2, GPAM, GPC3, GPHN,
GPSM2, GRIA3, GRIN1, GRIN2A, GRIN2B, GRIN2D, GRN, GTPBP3, GUF1, GUSB, GYG1, GYG2, GYS1, GYS2,
HACE1, HADH, HADHA, HADHB, HARS2, HCCS, HCFC1, HCN1, HCN4, HDAC4, HDAC8, HECW2, HEPACAM,
HERC1, HERC2, HEXA, HEXB, HGSNAT, HIBCH, HIKESHI, HLCS, HMGCL, HMGCS2, HNF1A, HNF1B, HNF4A,
HNRNPU, HOGA1, HPD, HRAS, HSD17B10, HSD17B4, HSPD1, HTRA1, HTRA2, HUWE1, HYAL1, IARS, IARS2,
IBA57, IDH2, IDS, IDUA, IER3IP1, IFIH1, IGF2, ILLIRAPL1, INPP5E, INS, INSR, IQSEC2, IRF2BPL, ISCA2, ISCU,
ISPD, ITPA, IVD, KANSL1, KAT6A, KATNB1, KCNA1l, KCNA2, KCNAB2, KCNB1, KCNC1, KCND2, KCNH1,
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KCNH2, KCNJ1, KCNJ10, KCNJ11, KCNK18, KCNMA1, KCNQ2, KCNQ3, KCNT1, KCNT2, KCNV2, KCTD?7,
KDM5C, KDMG6A, KIAA2022, KIF11, KIF1BP, KIF2A, KIF4A, KIF5A, KIF5C, KIF7, KIRREL3, KLC2, KLF11,
KMT2D, KNL1, KPNA7, KPTN, KRAS, KRIT1, L1CAM, L2ZHGDH, LAMA2, LAMB1, LAMC3, LAMP2, LARGE,
LARGEL, LARS, LARS2, LBR, LDHA, LGI1, LIAS, LIPA, LIPT1, LMBRD1, LMNB1, LMNB2, LRPPRC, LYRM4,
LYRM7, MAN1B1, MAN2B1, MANBA, MAOA, MAP2K1, MAP2K2, MAPK10, MARS2, MBD5, MBOAT7, MCCC1,
MCCC2, MCEE, MCOLN1, MCPH1, MDH2, ME2, MECP2, MED12, MED13, MED17, MEF2C, METTL23, MFF,
MEN2, MFSD2A, MFSD8, MGAT2, MGME1, MGST3, MICU1, MID2, MIPEP, MLC1, MLYCD, MMAA, MMAB,
MMACHC, MMADHC, MOCS1, MOCS2, MOGS, MPC1, MPDU1, MPDZ, MPI, MPV17, MRPL12, MRPLS3,
MRPL44, MRPS16, MRPS22, MRPS23, MRRF, MT-ATP6, MT-ATP8, MT-CO1, MT-CO2, MT-CO3, MT-ND1, MT-
ND2, MTFMT, MTHFR, MTO1, MTOR, MTPAP, MUT, NADK2, NAGA, NAGLU, NAGS, NARS2, NAXE, NBAS,
NDE1, NDST1, NDUFA1, NDUFA10, NDUFA11, NDUFA12, NDUFA13, NDUFA2, NDUFA4, NDUFAG6, NDUFAS,
NDUFA9, NDUFAF1, NDUFAF2, NDUFAF3, NDUFAF4, NDUFAF5, NDUFAF6, NDUFAF7, NDUFB1, NDUFB10,
NDUFB11, NDUFB3, NDUFB8, NDUFB9, NDUFS1, NDUFS2, NDUFS3, NDUFS4, NDUFS5, NDUFS6, NDUFS7,
NDUFS8, NDUFV1, NDUFV2, NDUFV3, NECAP1, NEDDA4L, NEU1, NEUROD1, NEXMIF, NF1, NFIX, NFS1,
NFU1, NGLY1, NHLRC1, NIN, NIPBL, NIPSNAP1, NIPSNAP3A, NOL3, NOTCH3, NPC1, NPC2, NPHP1, NPL,
NPRL2, NPRL3, NR2F1, NRAS, NRXN1, NSD1, NSDHL, NSMCE2, NSUN2, NSUN3, NTNG1, NTRK2, NUBPL,
NUP62, NUS1, OAT, OCLN, OCRL, OFD1, OGDH, OPA1, OPA3, OPHN1, ORC1, ORC4, ORC6, OTC, OXCT1,
PACS1, PACS2, PAFAH1B1, PAH, PAK3, PANK2, PARP10, PARS2, PAX4, PAX6, PC, PCBD1, PCCA, PCCB,
PCDH19, PCK2, PCLO, PCNT, PDCD10, PDE6D, PDHA1, PDHB, PDHX, PDK3, PDP1, PDSS1, PDSS2, PDX1,
PET100, PEX1, PEX10, PEX11B, PEX12, PEX13, PEX14, PEX16, PEX19, PEX2, PEX26, PEX3, PEX5, PEX6,
PEX7, PFKM, PGAM2, PGAP1, PGAP2, PGAP3, PGK1, PGM1, PHC1, PHF6, PHGDH, PHKAL, PHKA2, PHKB,
PHKGZ2, PHYH, PI4KA, PIGA, PIGG, PIGL, PIGM, PIGN, PIGO, PIGP, PIGQ, PIGT, PIGV, PIGW, PIGY, PIK3CA,
PIK3R2, PLA2G6, PLAA, PLCB1, PLEKHG2, PLK4, PLP1, PLPBP, PMM2, PNKP, PNPLA2, PNPLA4, PNPO,
PNPT1, POLG, POLG2, POLRI1C, POLR3A, POLR3B, POMGNT1, POMGNT2, POMK, POMT1, POMT2, PPA2,
PPM1K, PPOX, PPP1R15B, PPP2R5B, PPP2R5C, PPP2R5D, PPP3CA, PPT1, PPT2, PQBP1, PRDMS,
PRICKLE1, PRICKLE2, PRKAG2, PRODH, PRPS1, PRRT2, PRUNE1, PSAP, PSAT1, PSPH, PTCD1, PTCH1,
PTEN, PTPN11, PTS, PURA, PUS1, PYCR1, PYCR2, PYGL, PYGM, QARS, QDPR, QRSL1, RAB18, RAB39B,
RAB3GAP1, RAB3GAP2, RAD21, RAI1, RANBP2, RARS, RARS2, RASA1, RBBP8, RBFOX1, RBFOX3, REEP1,
RELN, RFT1, RHOBTBZ, RIN2, RMND1, RNASEH1, RNASEH2A, RNASEH2B, RNASEH2C, RNASET2, RNF125,
RNF135, ROGDI, RORB, RPGRIP1L, RPS6KA3, RRM2B, RTN4IP1, RTTN, RXYLT1, RYR1, RYR3, SAMHD1,
SARS2, SASS6, SBDS, SCARB2, SCN10A, SCN1A, SCN1B, SCN2A, SCN3A, SCN4A, SCN5A, SCN8A, SCNYA,
SCO1, SCO2, SCP2, SDHA, SDHAF1, SDHD, SEPSECS, SERAC1, SERPINI1, SETBP1, SETD2, SFXN4, SGCE,
SGSH, SHH, SHOC2, SIK1, SIX3, SLC12A5, SLC13A5, SLC16A1, SLC16A2, SLC17A5, SLC19A2, SLC19A3,
SLC1A2, SLC1A3, SLC1A4, SLC22A5, SLC24A4, SLC25A1, SLC25A12, SLC25A13, SLC25A15, SLC25A19,
SLC25A20, SLC25A22, SLC25A26, SLC25A3, SLC25A4, SLC25A46, SLC2A1, SLC2A2, SLC33A1, SLC35A1,
SLC35A2, SLC35C1, SLC35G2, SLC37A4, SLC39A8, SLC46Al1, SLC4A10, SLC52A2, SLC6A1, SLC6AS,
SLC6A8, SLC6A9, SLCI9A6, SMARCA2, SMARCA4, SMARCB1, SMARCE1, SMC1A, SMC3, SMPD1, SMS,
SNAP25, SNAP29, SNORD118, SOS1, SOX10, SOX11, SPAST, SPATA5, SPG20, SPG7, SPRED1, SPTANL1,
SRD5A3, SRGAP2, SRPX2, SSR4, ST3GAL3, ST3GAL5, STAMBP, STIL, STN1, STRADA, STT3A, STT3B,
STX1B, STXBP1, SUCLA2, SUCLG1, SUGCT, SUMF1, SUOX, SURF1, SYN1, SYNGAP1, SYNJ1, SYP, SZT2,
TACO1, TALDO1, TANGO2, TARS2, TAZ, TBC1D20, TBC1D24, TBC1D7, TBCE, TBL1XR1, TBP, TBX1, TCF4,
TCTN1, TCTN2, TCTN3, TDGF1, TFAM, TFG, TGIF1, TIMM50, TIMM8A, TK2, TMEM126A, TMEM126B,
TMEM138, TMEM165, TMEM199, TMEM216, TMEM231, TMEM237, TMEMS5, TMEM67, TMEM70, TMTC3, TNK2,
TOE1L, TPK1, TPP1, TRAIP, TRAPPCY9, TREM2, TREX1, TRIT1, TRMT10A, TRMT10C, TRMT5, TRMU, TSC1,
TSC2, TSEN15, TSEN2, TSEN34, TSEN54, TSFM, TTC19, TTC21B, TUBA1A, TUBAS, TUBB, TUBB2A,
TUBB2B, TUBB3, TUBB4A, TUBG1, TUBGCP4, TUBGCP6, TUFM, TUSC3, TWNK, TXN2, TYMP, TYROBP,
UBA5, UBE2A, UBE3A, UGT1Al1, UNC80, UQCC2, UQCC3, UQCRB, UQCRC2, UQCRQ, VARS2, VDAC1,
VLDLR, VPS11, VPS13A, VPS13B, VPS33A, VPS53, VRK1, WDR26, WDR45, WDR62, WDR73, WDR81, WFS1,
WWOX, XPNPEP3, YARS2, YME1L1, YWHAE, YWHAG, ZEB2, ZIC2, 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. BapuaHTbl, ABns0wWmMecs Hanbonee BepOATHON NPUYNHOMN 3aboneBaHuUA.
B poaHHyto rpynny BKMOYaloTCA crieqyolme BapuaHThl:

a. O6osHauyeHHble Kak naToreHHble B pedepvpyemMbix 6asax BapuaHToB, Takux kak Clinvar wnm B
cneumanuanpoBaHHbix 6a3ax BapuMaHTOB W onvcaHue beHoTMNa nauMeHTa MMeeT NPM3HaKuU COOTBETCTBYIOLME
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,
OCHOBa@HHYI0O Ha HECKOMbKUX 3HAYUMbIX KPUTEPUSIX MaTOreHHOCTU (BbICOKUIA CKOP NaTOrEeHHOCTW) U onucaHue
¢heHOTMNA NaUMeHTa UMeeT NPU3HaKM COOTBETCTBYIOLLME OMNMCaHHbIE NPU AaHHOM 3aboneBaHuu.

Takue sapuaHmbi csiedyem paccMampueamb KaK 6epOosimHYr0 NpuYuHy 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
npoucxoxdeHusi eapuaHma AoJDKHO 6bImb pekoMeHA08aHO 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 NaTtoreHHOCTU, Tak 1 HenaToreHHOCTn, HO C npe06na,anV|eM NpPpU3HaKoB
naToreHHocTn. Takke MOoryT ObITb pas3ninyHble Bapuvauun coBnageHud (*)eHOTVII'Ia nauneHtTa 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 MaToOreHHOCTHW.

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 HEKOTOPbIX Chy4asax
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. eapuayull 4yucsia Konui) Ha emopom asisiesie, noodmeepxoeHUe MPoUCX0oXO0eHUs!
eapuaHma u donosiHumenbHbIl  aHanu3 OaHHbIX U  KOHCYyNbmauyusi  epavya-2eHemuka,
crieyuanu3upyrou,e2ocs Ha aHasiuze 0aHHbIX CeK8eHUPOB8aHuUsl.

4. HocutenbcTtBO BapuaHTOB, CBA3aHHbLIX C HacneaACTBEHHbIMU 3aboneBaHnAMM.
B 3Ty rpynny BKIHOYEHbl 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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