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BHuMaHue! B aneKTpoHHOM 3K3eMnnspe 6naHka Ha3BaHWe UCCNeA0BaHMS COAEPXKMT CCbIIKY Ha CTPaHWLY CaiiTa C OnMCaHMEM
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3AK/TIOMEHUE
no pesynbratam uccneaosaHua [IHK meroaom KAMHUYECKOro CeKBEHUPOBaHUA

Homep porosopa: [ata 3abopa matepuana: 21.04.2026 .
MauuneHT: [aTta noctynneHnsa matepuana B nabopatopuio:
[ata poxaeHua: 15.05.2000 Mon: HKeHcKkunit 21.04.2026 18:22

Bupg 6uomarepuana: Kposb EDTA Jarta rotoBHOCTK uccnepgosaHuna: 21.04.2026 .

Bupa uccnepgosanua: 823 MaHenb "3aaeprkka pa3BUTUA, YMCTBEHHAA OTCTaNI0CTb M PAcCTPOMNCTBA
ayTUCTUYECKOTO cnekTpa”
HanpaBuTenbHbIl gUarHos:

PE3Y/IbTATbl UCCNEQOBAHUA

BapwuaHTbl, KOTOpble MOryT 6bITb BEPOATHOM NpUYMHOM 3aboneBaHMA MPUOPUTU3NPOBAHbLI NO
nponpueTapHoOMy anroputmy Cc yy4eTom pekomeHaaumit ACMG, Hanuumio B 6asax AaHHbIX,
NONYNALMNOHHbIX YaCTOT U APYrnX KpUTepmes.

Ha ocHOBaHMM npoBeAeHHOW npuopuTM3auMm U  ¢GeHoTMna nauueHTa, OMNUCaHHOro B
npeacTaBieHHbIX AOKYMEHTax BapuaHTbl CrPYNNMPOBaHbl MO CTENeHU BepOATHOCTU UX MATOreHHOCTU
ANA naumeHTa. B rpynnax BapmaHTbl pacnonoXeHbl B NOPAAKE CHUMKEHUA MPUOPUTETHOCTH.

BapuaHTbl, He MMmeloWwMe NPU3HAKOB MATOFEHHOCTU, MBO UMeloLWMEe HEKOTopble MPU3HAKM
NaTOreHHOCTW, HO, HecooTBeTCTByLWMe GEeHOTUNY, ONMMUCAHHOMY B COMPOBOAMUTE/IbHLIX AOKYMEHTAX,
MOTyT BbITb HEe BK/IOUYEHbI B 3aK/II04EHME.

MoapobHO ¢ onucaHnem nccnenoBaHMA MOXKHO O3HAKOMUTBLCA B MPUNOKEHUM K 3aK/TIOYEHMUIO.

BHMMAHWE! BapuaHTbl, OOHapy)XeHHble B pe3y/nbTaTe WCCNefoBaHUs, He ABAAKTCA
YCTAHOBNEHHbIM AMArHo30M, a MOryT ObiTb MCMO/Ib30BaHbl B COBOKYMHOCTU C AAHHbIMWU  APYrux
NabopaTopHbIX U MHCTPYMEHTA/IbHbIX METOA0B TO/IbKO BPAYOM reHETUKOM.

[na yTOYHEHUA 3HAYMMOCTU OBHAPYMKEHHbIX BAapUAHTOB, B TOM YMCAE C YY4ETOM KAMHUYECKOWM
KapTUHbI NaLMeHTa HeobxoAMMa KOHCY/IbTaLMA Bpaya-reHeT1Ka.

21.04.2026 .
Bpay-1abopaTopHbIN FEHETUK, K.M.H.
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Bapuanrt (hg38) 3“:(;1}[0 TpaHncKkpuIT AK 3ameHna

HpI/Bl—[aKl/l MAaTOréHHOCTH U KOMMEHTAapuu

Cunapom

1. BapuaHTsl, fiBJSIOLIHECS Hau0o0J1ee BEPOSITHOM NMPUYUHOM 3200/1eBaHUA

PeneBanTHBIX BapuaHTOB HE 06Hapy)K6HO

2. BapI/IaHTbI, HMEOIIHE OAUH UJIH HECKOJBKO 3HAYHUMBIX IIPU3HAKOB MATOICHHOCTH

PeneBanTHBIX BapuaHTOB HE 06Hapy)K6HO

3. BapI/IaHTbI C HEU3BECTHBIM KJIMHUYECCKUM 3HAYCHHUEM

chr11:126015477T>C Terepos | -y ENSTO00003 | ¢ 967 A5G p.GIN321Arg 177
HUTOTHBIN 92693
Hpu;maku namozenHnocmu eapuanma:
Omcymcmeyem 6 nonyasyuonnvix bJJ (GNOMAD, GENOMED)
Brusnus eapuanma na gynxyuio eena
/pyzaa ungpopmayus:
Heckonvro KOMNbIOMEPHBLX AlcOPUMMOE npeécmwbleaiom HeNnamoceHHoOCmbo.
3a60neeanuﬂ, accouuupoeantvle ¢ CeHOM:
Holoprosencephaly 11 (614226), AD
PeKOMeHZ{yeTCSI COITOCTABJICHUC (I)eHOTI/IHa ITIaImueHTAa C (1)eHOTI/Il'[OM 3a00JIEBaHUIT ACCONMMPOBAHHBIX C TCHOM U
o0cIieIoBaHUe POIUTENICH ISl YCTaHOBJICHUSI MPOMCXOKAeHHs BapuaHTa (de novo/Hacieryembiil).
chrX:74591952AACT>A Temmsur | o) 1y ENSTLINENS || @) BB | @y 154
OTHBIN 32687 GT

Hpusualcu namozeHnocmu eapuanma:
Paszmep b6enxa uzmensiemcs ecnedcmesue del/ins pamku cyumvléanust uy NOmMepu CMONKOOOHd.
Brusnus eapuanma na ¢ynkyuio cena

Jpyzan unghopmayun:
Ipucymemeyem 6 nonynayuonnwvix B/{ 6 cemeposucomuom cocmosnuu
Heckonvko KOMNbIOMEPHBIX Al1cOPUMMOE npet)cxas'bzeaiom HenamoceHHOCmb.
Knaccugpurayus CLINVAR: Uncertain significance (Uncertain significance - 1).

3a60neeanuﬂ, accouuupoB6antbvle ¢ CeHOM:

Tonne-Kalscheuer syndrome (300978), XL

Pexomenmyercs conocTaBieHue (eHOTHIIA aMeHTa ¢ (EHOTUIIOM 3a00JICBAHNH ACCOIMUPOBAHHBIX C TEHOM H
o0crejoBaHNe pOAUTENIEH 11 yCTaHOBIICHUS IPOUCXOXKACHNS BapuaHTa (de novo/HaciexyeMblii).
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http://omim.org/entry/614226
http://omim.org/entry/300978

Cnucok reHoB BXOJSIIIMX B HCCJIe0BAHNE
823 ITanens "3anepkka pa3BUTHS, YMCTBEHHAS OTCTAIOCTh M PACCTPONCTBA ayTHCTHYECKOTO CrieKkTpa"

AARS2, ABCB7, ABCC6, ABCD1, ABCG5, ABHD5, ACAD8, ACAD9, ACADM, ACADS, ACADSB, ACADVL,
ACAT1, ACO2, ACOX1, ACSL4, ACY1, ADAR, ADAT3, ADCK3, ADCK4, ADGRV1, ADNP, ADSL, AFF2, AFG3L2,
AGK, AGL, AGT, AGTR2, AHDC1, AHI1, AIFM1, AIPL1, AKT3, ALDH18A1, ALDH4A1, ALDH5A1, ALDHG6A1,
ALG11, ALG12, ALG6, ALMS1, ALX4, AMACR, AMER1, AMPD1, AMT, ANK3, ANKLE2, ANKRD11, ANO10,
AP1S1, AP1S2, AP3B1, AP4B1, AP4E1l, AP4M1, AP4S1, APOPT1, APTX, AR, ARFGEF2, ARG1, ARHGEF®6,
ARHGEF9, ARID1A, ARID1B, ARL13B, ARL6, ARX, ASPM, ASS1, ATAD3A, ATL1, ATP10A, ATP13A2, ATP1A2,
ATP2A2, ATP5A1, ATP5E, ATP6AP2, ATP7A, ATP7B, ATPAF2, ATR, ATRIP, ATRX, ATXN10, AUH, AUTS2,
AVP, AVPR1A, AVPR2, B9D1, B9D2, BBS1, BBS10, BBS12, BBS2, BBS4, BBS5, BBS7, BBS9, BCAT2,
BCKDHA, BCKDHB, BCKDK, BCOR, BCS1L, BDNF, BIN1, BLM, BOLA3, BRAF, BRIP1, BRWD3, BTD, BUB1B,
C10o0rf2, C120rf65, C190rf12, C190rf70, C20rf71, CAS5A, CACNA1C, CACNG2, CAMTAL, CANT1, CARS2, CASK,
CAV1, CBS, CC2D1A, CC2D2A, CCDC115, CCDC22, CCDC28B, CCDC39, CCDC40, CCDC88C, CDC42,
CDH15, CDH23, CDK16, CDK5RAP2, CDK6, CDKL5, CDKN1C, CENPE, CENPF, CENPJ, CEP104, CEP135,
CEP152, CEP290, CEP41, CEP57, CEP63, CEP89, CFTR, CHCHD10, CHD7, CHD8, CHRNA4, CISD2, CKAP2L,
CLCN4, CLCNKA, CLIC2, CLN3, CLN5, CLN6, CLN8, CLPB, CLPP, CLRN1, CLTC, CNKSR2, CNTNAP2,
CNTNAPS, COA3, COA5, COAB, COA7, COASY, COG5, COG7, COGS8, COL1A2, COQ2, COQ4, COQ6, COQ7,
C0OQ9, COX10, COX14, COX15, COX20, COX4l1, COX4l2, COX6B1, COX7B, COX8A, CP, CPA6, CPLANEL1,
CPS1, CPT1A, CPT2, CRADD, CRB1, CRBN, CREBBP, CRIPT, CRX, CTC1, CTCF, CTNNB1, CTSA, CTSD,
CTSF, CUL4B, CYB5R3, CYC1, CYP11B2, CYP24A1, CYP27Al1, CYP27B1, D2HGDH, DARS, DARS2, DBT,
DCAF17, DCX, DDHD1, DDX3X, DEAF1, DGUOK, DHCR24, DHCR7, DHTKD1, DIAPH1, DKC1, DLAT, DLD,
DLG3, DLGAP2, DMD, DMGDH, DNA2, DNAAF1, DNAAF2, DNAH11, DNAHS5, DNAI1, DNAI2, DNAJC19,
DNAJCS5, DNAL1, DNM1L, DOCK4, DOCKS8, DPAGT1, DPP10, DPP6, DPYD, DYNC1H1, DYNC2H1, DYRK1A,
EARS2, EBP, ECHS1, ECI1, ECM1, ECSIT, EFNB1, EFTUD2, EHMT1, EIF2AK3, EIF2S3, ELAC2, ELOVL4,
EP300, EPB41L1, ERCC2, ERCC3, ERCC5, ERCC6, ERCCS8, ETFA, ETFB, ETFDH, ETHEL, EVC, EVC2, FA2H,
FAAH2, FAM126A, FANCB, FANCG, FARS2, FASTKD2, FBLN5, FBN1, FBP1, FBXL4, FBXO31, FDX1L, FGD1,
FGF14, FGFR1, FGFR2, FGFR3, FH, FKRP, FKTN, FLAD1, FLNA, FMR1, FOLR1, FOXG1, FOXP1, FOXP2,
FOXRED1, FRMPD4, FTL, FTO, FTSJ1, G6PC3, GABRB3, GABRG1, GABRG2, GAD1, GALE, GAMT, GAN,
GARS, GATM, GBA, GBE1, GCDH, GCK, GCSH, GDAP1, GDI1, GFAP, GFER, GFM1, GFM2, GHR, GK, GLDC,
GLI3, GLIS2, GLRA1, GLRX5, GLUD1, GLUL, GLYCTK, GM2A, GNA14, GNAS, GNPAT, GNPTAB, GNPTG,
GPAM, GPC3, GPR88, GRIA3, GRIK2, GRIN1, GRIN2A, GRIN2B, GRM1, GRN, GRPR, GSPT2, GSS, GTPBP2,
GTPBP3, GUCY2D, GUSB, GYG2, GYS2, HADH, HADHA, HADHB, HARS2, HAX1, HCCS, HCFC1, HDAC4,
HDACS8, HECW2, HEPACAM, HERC2, HEXB, HIBCH, HLCS, HMGB3, HMGCL, HMGCS2, HOGA1, HOXA1,
HOXD10, HPD, HPRT1, HRAS, HSD17B10, HSPD1, HSPG2, HTRA2, HUWEL1, HYLS1, IARS, IARS2, IBA57,
IDH2, IDS, IER3IP1, IFT43, IFT80, IGBP1, IGF1, IGF1R, ILIRAPL1, IMMP2L, IMPAL, IMPDH1, INSR, INVS,
IQCB1, IQSEC2, IRX5, ISCA2, ISCU, ITGA7, ITPA, IVD, KANSL1, KATNAL2, KATNB1, KCND2, KCNH1, KCNJ1,
KCNJ10, KCNJ11, KCNJ13, KCNK9, KCNQ2, KCTD13, KCTD7, KDM5C, KDMG6A, KIAA0196, KIAA1033,
KIAA2022, KIF11, KIF1A, KIF21A, KIF4A, KIF5A, KIF7, KIRREL3, KLC2, KLF8, KLHL3, KMT2D, KNL1, KPTN,
KRAS, L1CAM, L2ZHGDH, LAMA2, LAMC3, LAMP2, LARGEL, LARS, LARS2, LAS1L, LBR, LCA5, LHXS3, LIAS,
LIG4, LINS1, LIPT1, LMBRD1, LRAT, LRP5, LRPPRC, LYRM4, LYRM7, LYST, MAGT1, MAN1B1, MAN2B1,
MANBA, MAOA, MARS2, MAT1A, MBD5, MBTPS2, MCCC1, MCCC2, MCEE, MCOLN1, MCPH1, MECP2,
MED12, MED17, MED23, MEF2C, MET, METTL23, MFF, MFN2, MFSD2A, MFSD8, MGAT2, MGME1, MGST3,
MICU1, MID1, MID2, MIPEP, MIR17HG, MKKS, MKS1, MLYCD, MMAA, MMAB, MMADHC, MOCS2, MPC1, MPI,
MPV17, MPZ, MRAP, MRE11, MRPL12, MRPL3, MRPL44, MRPS16, MRPS22, MRPS23, MRRF, MSMO1,
MTFMT, MTHFR, MTM1, MTO1, MTPAP, MTR, MUT, MYCN, MYH3, MYO5A, MYO7A, NAA1O, NADK2, NAGA,
NAGS, NARS2, NBAS, NBN, NDE1, NDP, NDST1, NDUFA1, NDUFA10, NDUFA1ll, NDUFA12, NDUFAL13,
NDUFA2, NDUFA4, NDUFA6, NDUFA8, 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, NEGR1, NEK1,
NEK8, NEXMIF, NF1, NF2, NFS1, NFU1l, NGF, NGLY1, NHEJ1, NHP2, NHS, NIN, NIPBL, NIPSNAP1,
NIPSNAP3A, NKX2-5, NLGN3, NLGN4X, NMES8, NODAL, NPC1, NPC2, NPHP1, NPHP3, NPHP4, NPL, NR2E1,
NR2F1, NRXN1, NSD1, NSDHL, NSUN2, NSUN3, NTNG1, NUBPL, NUP62, OAT, OCRL, OFD1, OGDH, OGT,
OPA1, OPA3, OPHN1, ORC1, OTC, OXCT1, PAFAH1B1, PAH, PAK3, PANK2, PARP10, PARS2, PAX6, PC,
PCCA, PCCB, PCDH15, PCDH19, PCDH9, PCK2, PCLO, PCNT, PDE10A, PDE4D, PDE8B, PDHA1, PDHB,
PDHX, PDK3, PDP1, PDSS1, PDSS2, PET100, PEX1, PEX10, PEX12, PEX13, PEX14, PEX16, PEX19, PEX2,
PEX26, PEX3, PEX5, PEX6, PEX7, PGAP1, PGK1, PHC1, PHF6, PHF8, PHKA2, PHKG2, PHYH, PIEZO2, PIGL,
PIGO, PIGQ, PIGV, PIP5K1B, PKD2, PKHD1, PLA2G6, PLEKHG2, PLK4, PLP1, PNKP, PNPLA2, PNPLA4,
PNPT1, POLG, POLG2, POMGNT1, POMT1, POMT2, PON3, PORCN, POU1F1, PPA2, PPOX, PPP1R15B,
PPP2R5D, PPT1, PPT2, PQBP1, PRICKLE1l, PRKAR1A, PRMT7, PRPS1, PRSS12, PTCD1, PTCHD1, PTEN,
PTPN11, PURA, PUS1, PYCR1, PYGL, PYGM, QARS, QRSL1, RAB39B, RAB40AL, RAD21, RAI1, RANBP2,
RAPSN, RARS2, RBBP8, RBFOX1, RBM10, RD3, RDH12, REEP1, RELN, RFX6, RMND1, RNASEH1, ROGDI,
ROR2, RPEG5, RPGR, RPGRIP1, RPGRIP1L, RPL10, RPS6KA3, RRM2B, RSPH4A, RSPH9, RTN4IP1, RTTN,
RYR1, SACS, SAMHD1, SARS2, SASS6, SATB2, SBDS, SCNI1A, SCN2A, SCN8A, SCO1, SCO2, SCP2,
SDCCAGS, SDHA, SDHAF1, SDHD, SERAC1, SERPINI1, SETBP1, SETD5, SFXN4, SGCA, SGSH, SHANK2,
SHANKS, SHROOM4, SIL1, SLC16A2, SLC19A2, SLC19A3, SLC1A4, SLC20A2, SLC22A5, SLC24A4, SLC25A1,
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SLC25A12, SLC25A13, SLC25A15, SLC25A19, SLC25A20, SLC25A22, SLC25A26, SLC25A3, SLC25A4,
SLC25A46, SLC2A1, SLC2A2, SLC33Al, SLC35C1, SLC35G2, SLC39A8, SLC46Al1, SLC4A4, SLC52A2,
SLC5A2, SLC5A5, SLC6A4, SLC6A8, SLC7A7, SLC9AB, SLCIA9, SLX4, SMARCA2, SMARCA4, SMARCB1,
SMARCE1, SMC1A, SMC3, SMG6, SMS, SNIP1, SNRPN, SOBP, SOX10, SOX11, SOX2, SOX3, SOX5, SPAST,
SPATAS5, SPATA7, SPECCILL, SPG20, SPG7, SPR, SPRED1, SPTAN1, SRCAP, SRD5A3, SRPX2, ST3GALS3,
ST7, STAMBP, STATSB, STIL, STK3, STRA6, STX11, STXBP1, SUCLA2, SUCLG1, SUGCT, SURF1, SYN1,
SYNGAP1, SYP, SYT14, TACO1, TAF1, TAF2, TALDO1, TANGO2, TARS2, TAZ, TBC1D24, TBCE, TBX1, TCF4,
TCTN1, TCTN2, TECR, TFAM, TFG, TGIF1, TH, THOC2, THOC6, THRB, TIMM50, TIMM8A, TINF2, TK2,
TMCO1, TMEM126A, TMEM126B, TMEM165, TMEM216, TMEM231, TMEM67, TMEM70, TMLHE, TOPORS,
TPH2, TPK1, TPP1, TRAPPCY, TRHR, TRIM32, TRIP12, TRIT1, TRMT10A, TRMT10C, TRMT5, TRMU, TSC1,
TSC2, TSEN2, TSEN34, TSEN54, TSFM, TSHR, TSPAN7, TTC19, TTC21B, TTC37, TTC8, TTI2, TTR, TUBALA,
TUBAS, TUBB2B, TUBB3, TUBGCP4, TUBGCP6, TUFM, TULP1, TUSC3, TWIST1, TWNK, TXN2, TYMP,
UBE2A, UBE3A, UBR1, UGT1A1, UMOD, UNC80, UPB1, UPF3B, UQCC2, UQCC3, UQCRB, UQCRC2, UQCRQ,
UROC1, USH1C, USH1G, USH2A, USP9X, VARS?2, VHL, VLDLR, VPS13B, VRK1, WDPCP, WDR13, WDR19,
WDR26, WDR35, WDR45, WDR62, WDR73, WDR81, WFS1, WHRN, WNT5A, WWOX, XPNPEP3, XRCC4,
YARS2, YMELL1, YY1, ZBTB16, ZBTB24, ZCAH2, ZCCHC12, ZDHHC15, ZDHHCY, ZEB2, ZFP57, ZFYVE26,
ZIC2, ZIC3, ZMYM3, ZMYND11, ZNF335, ZNF41, ZNF507, ZNF674, ZNF711, ZNF804A, ZNF81, ZNHIT6.
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NHOOPMALUA Ob HCCIIEJOBAHUU

AHanunaz [OHK npoBogutcs NO TEXHONOrMM CEKBEHMPOBAHMSI HOBOFO MOKONEHMSI METOAOM MapHO-KOHLEBOro
yTeHus. [ns npobonoaroToBKM MCMONb3yeTcs MeToauKa CenekTMBHOro 3axeaTa ydactkoB [HK, oTHocawmxcs k
Koaupylwmm obnactsiM reHoB C W3BECTHbIM KITUHUYECKMM 3HadeHUeM (KIUHWYECKUA 9SK30M) WM TEHOB,
acCoLMMPOBaHHbIX C rPyNMnon 3aboneBaHnii (NaHenu reHoB) M ONMUCAHHBLIX B Kypupyemown 6a3e gaHHbix OMIM wnu
cneumannsMpoBaHHbIX KypupyeMbix 6a3ax.

CpefHee NokpbITUE LeneBblX y4aCTKOB CEKBEHUPOBAHUA B UCCNeayeMblX reHax cocTaBnsaeT He meHee 70X. 3To
0O3HayvaeT, YTO KaXabl UccrnefyeMbl y4acTOK reHoMa B CpefHeM aHanmaupyeTtcst He meHee 70 pa3 Bo usbexaHve
BITUSIHNST TEXHUYECKNX OLLUMOOK YTEHUS Ha pe3ynbTaTbl UCCIIeAOoBaHUA. Takoe NOKpbITUE NMO3BONISIET OCYLLECTBIATD
OeTEeKLUMIO BapuaHToB, B cpeaHeM, He MeHee yeM B 98% ueneBbiX y4acTKoB, BXOOALWMX B uccnegosaHve. [ns
CMNOXHbIX y4acTKOB reHoma (Hanpumep, GC-6oraTbix y4acTKOB) cpefHee MOKPbITUE MOXET ObITb HUXKE. Y4YacTKu
reHoma C MOKPbITUEM, HE COOTBETCTBYHOLLUMM KPUTEPUAM OOCTOBEPHOCTM BCNEACTBUE TEXHUYECKMX OrpaHUYeHui
CUKBEHCa, B JaNbHENLWNI aHann3 He BKMOYaoTCs.

MeTod No3BONSIET BbISIBUTL Hacnedyemble WM BHOBb BO3HUKWMWE (de Nnovo) BapuaHTbl HYKINeoTUOHOW
rnocrnenoBaTenbHOCTM (OQHOHYKNeoTUAHbIe 3aMeHbl, Hebonblune uHcepuum U geneumn — o 10 n.0.), KoTopble
MOTYT ABNSATLCA NPUYMHO reHeTUYeckoro 3abonesaHus.

TexHu4eckne orpaHudeHuss MeToda He MO3BOMAKT BbISBMATbL MHCEpUMW U geneumm anuHon Gonee 10 n.o.,
MyTaumMM B MHTPOHHbIX 0Bnactax (3a WCKMYEHMEM KaHOHWYECKMX CaWTOB ChancuHra), Bapuauuu LnvHbI
NMOBTOPOB (B TOM YMCNE SKCMaAHCUMM TPUMNMETOB), a Takke MyTauuMuM B reHax, y KOTOpbIX B r€HOME CyllecTByeT
6nM3KkMn No NocrnegoBaTenbHOCTU naparnor (nceegoreH). Metoa He npegHasHayveH Ansa onpegeneHus dasbl nap
reTepo3NroTHbIX MyTauMi, a Takke AN OLEHKN YPOBHSA METUIMPOBAHUSA UMW BbISIBNEHUS MyTauuin B COCTOSIHUK
Mo3anLun3ma.

B HekoTOpbIX crnyyasx GuouHgopMaTUyeckuii aHanu3 AaHHbIX MOo3BOMseT 3anofo3puTb HanMyine CTPYKTYPHbIX
nepecTtpoek (Mukpogeneumm u Mukpogynnukaumi). OgHako 3TOT NOAXOA He SBMSEeTCA pPeKkoMeHOOBaHHbIM
MEeTOOOM aHanu3a Bapuauui Yucra KoMmui reHoB, U OBHapyKeHHble NepecTponkM nognexar o6sA3aTenbHOMY
NoATBEPXKAEHUIO pedepeHCHbIM MeToAOoM (XPOMOCOMHBIN MUKPOMATpU4HbIA aHanu3). Menkne CTpyKTypHble
HapyLleHWs, 0QHOPOAUTENBCKUE OUCOMUN N MO3aWYHblE BapuaHTbl Y1CNa KONMUii reHOB METOAOM CEKBEHMPOBaHUS
He BbISABMSAKTCS; Ans 3TOro  AOfKeH ObiTb  MCNOMb30BaH BanuAMPOBaHHbIA  METO4  XPOMOCOMHOMO
MUKPOMaTPUYHOIro aHanusa. HeBbisiBNeHWe CTPYKTYPHbIX BapuvaHTOB MPW CEKBEHWPOBAHMU HEe WUCKMNoYaeT WX
Hanuuug y naumeHTa.

O6paboTka [aHHbIX CEKBEHWPOBAHWUS MNPOBOAMTCA C MCMOMb30BaHWEM aBTOMaTU3MPOBAHHOIO anropuTMa,
BKITIOYAIOLLEro BbIpaBHMBAHWE MPOYTEHUA Ha pedepeHCHY nocneaoBaTenbHOCTL reHoma dernoseka (hg38),
MOCTNPOLECCUHI BblpaBHMBAHUSA, BbISIBIIEHWE BapuaHTOB UM (UIbTpPauMi0 BapuUaHTOB MO KayecTBy, a TaKke
aHHOTALMIO BbISIBMIEHHbIX BApWMaHTOB MO KAHOHWYECKOMY TPAHCKPUMTY KaXAOro reHa u ux npuopurtesauuio ¢
yyeToMm pekomeHgaumi ACMG. BapuaHTbl, He COOTBETCTBYIOLLME KPUTEPUSM KadeCcTBa M3 AarnbHenLero aHannsa
UCKMoYaloTCs.

ABTOMaTVI3I/IpOBaHHbII7I anropnTtMm npuoputTesnpyeT BapuaHTbl N0 BEPOATHOCTU UX KITMHUYECKOro 3HadeHua ana
AaHHoro naumeHTa. OgHako, 3TO HE O3HA4aeT, UTO Kakon-nnMbo ns3 O6Hapy)KeHHbIX BapMaHTOB ABJIAETCA I'Ipl/l‘-ll/lHOl71
3aboneBaHns Yy nauueHTa.

[ns oueHKn 3Ha4YnmocTn BapunaHTa HeobxoaMMO conocTaBreHe HanOeHHbIX BapunaHTOB C KNMHMYecKomn KapTl/IHOIZ
nauuneHTa, a B HEKOTOpPbIX Cliy4adax OOMNOSTHUTENbHbIN 6I/IOMH(*)OpMaTI/I‘-IeCKI/1I;1 aHanums.

Ecnn oBHapyXeHHbIn BapnaHT paHee KnaccuduumMpoBaH Kak NaTOreHHbI 3TO He O3Ha4yaeT, YTO OH MOXeT ObITb
naToreHHbIM 1 'y ApYyroro nauueHTa.

[Ons oueHkn KnnHU4eckomn peneBaHTHOCTU BbIABJIEHHbIX BapuWaHTOB MNpwu JanbHenweM aHanmse HeobxoaMmo
ncnoJsib3oBaTb 6a3y AaHHbIx OMIM, cneunanmn3npoBaHHble 0asbl AaHHbIX MO OTAENbHbIM 3aboneBaHUSAM (I'Ipl/l
HaJ'IVI‘-IVIVI) n nutepartypHblie JaHHble

B npuopuTesnpoBaHHLI CMMCOK BKIIOYEHbl OBHApYXEeHHble BapuaHTbl B KOOUPYHOLMX 06facTax reHoB,
obragatoLme CpegHUM 1 BbICOKMM BINSIHUEM Ha CUMHTE3 6enka (MUCCEHC, HOHCEHC, CABUM PaMK/ CYMTbIBAHKS), a
TaKke BapuaHTbl B CMMAWCUHIOBLIX y4acTkax reHoB. CMHOHMMMWYHbIE BapuaHTbl (HE NPUBOAALLME K 3aMeHe
aMWHOKUCNOT) M BapuaHTbl B WMHTPOHHbIX 0BMacTaX reHoB, a Takke BapuaHTbl C BbICOKOW 4acTOTOW U He
OrnuncCaHHble paHee Kak NaToreHHble, HEe BKITHOYEHbI B MPUOPUTE3NPOBAHHbIN CIINCOK.

O6cnepoBaHne poputenen npobaHga wnu Opyrmx pPoACTBEHHWKOB MOXET noTpeboBaTbCs ANS YCTaAHOBMEHMS
npouvcxoxaeHus (Hacnegyemebii/de novo) oGHapyXeHHOro BapMaHTa U yTOYHEHUS ero NaToreHHOCTU.
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B cBA3n ¢ GbICTpbIM OGHOBMEHMEM WHOPMAaLMKU O NaTOreHHOCTW BapUMaHTOB U NOSIBNIEHWEM HOBbIX AAHHbIX, B
HEKOTOPbIX Cry4asix MOXEeT ObiTb PEKOMEHOOBaH MOBTOPHLIA aHanu3 [OaHHbIX CeKBEeHMpoBaHus. [MOBTOPHBLIN
aHanu3 OaHHbIX CEKBEHUPOBAHUSI MOXET OblTb PEKOMEHAOBAH MpY M3MeHeHUU heHoTUNa NaumeHTa, NosiBreHnm
HOBbIX CMMMTOMOB, CBSI3aHHbLIX C MpPOrpeccMpoBaHvMeM 3aboneBaHusl, NGO MpPU MNOABMEHUM HOBbIX OAHHbIX
nabopaTopHOroO M WMHCTPYMEHTanbHOro oGCnefoBaHusi, W3MEHSIIOWMX  HanpaBreHus  avddepeHumanbHom
ANArHOCTUKN.

Mo 3anpocy naumeHTa unu nevawero Bpava MoryT OblTb NPeAcTaBneHbl NeEPBUYHbIE OAHHbIE CEKBEHVMPOBAHUS B
dopmate FASTQ. OpHako, aHanM3 TakMx [aHHbIX TpebyeT [ononHUMTENbHOM wux o06paboTku, KoTopasi
BbIMOMHSIETCS TOMbKO MNOAFOTOBMEHHBIM CNELManicToM.

[aHHble CeKBEeHMnpoBaHNA W 06Hapy>|<eHHb|e BapunaHTbl HE ABNAOTCA OKOHYaTeslbHbIM AOMarHo3oM W [OOJTKHbI
ncnonb3oBaTbCA COBMECTHO C ApyrmMmum na6opaTopr|M|/| N KNMMHN4YeCKMMN AaHHbIMW. KOppeKTHaﬂ MHTEepnpeTauna
pe3ynbTaTtoB reHOMHOIo aHanu3a MoXeT ObITb BbINOMHEHA TONBLKO Bpa4oOM-reHeTUKOM.

MccnepoBaHue BbLIMONMHAGTCA Ha  BbICOKONPOM3BOAUTENILHOW cuUcTeMe AN CeKBeHMpOBaHUSA
HYKNenHoBbIX Kucnot NeHockaH 4000.

PezaucmpauuoHHbil Homep ¢hbedeparibHoU criyx6bi Mo Had3opy 8 cghepe 30pasooxpaHeHusi: P3H 2025/24616.
rPYNNUPOBKA BAPUAHTOB MO BEPOATHOCTU UX MATOMEHHOCTU ONA NALUMEHTA

1. BapuaHThbl, ABnsoLWMecs Hambonee BeposATHOW NPUYMHON 3aboneBaHUA.

B paHHyto rpynny BKMoYaloTCs CreayoLwmne BapmaHTbl:

a. O6osHayeHHble Kak naToreHHole B pedepupyeMblx 6azax BapuaHToB, Takmx kak Clinvar wnm B
cneuManusmpoBaHHbiX 6asax BapvaHTOB M onucaHue heHoTMNa nauMeHTa MMeeT NPU3HakM COOTBETCTBYHOLUME
OMMCaHHbLIM NPV JaHHOM 3aboneBaHuw.

6. He o6GosHauyeHHble Kak naToreHHble B pedepupyemblx 6a3ax BapuaHToB, Takux kak Clinvar unm B
cneunanusnMpoBaHHbiX 6a3ax reHOMHbIX BapuvaHTOB, HO WMeloLMe BbICOKYI0O BEepOATHOCTb MaTOreHHOCTH,
OCHOBaHHYI0 Ha HECKOMbKUX 3HAYMMbIX KPUTEPUAX MaTOFeHHOCTU (BLICOKMIM CKOP MaTOreHHOCTM) U onucaHue
deHoTMNa NauneHTa MMeeT NPM3HAKN COOTBETCTBYIOLLME ONUCaHHbIe NpY aHHOM 3ab0neBaHum.

Takue eapuaHmsbi criedyem paccMampueamb KaKk eeposimHyio npu4uHy 3abosieeaHusi e rnepayro o4yepeosb.
Ana Hekomopbix eapuaHmoe, eK/o4YeHHbIX 6 amy 2pynny (u3eecmHble Namo2eHHble eapuaHmbl C
nosIHbIM coomeemcmeuemM ¢heHomuna) ycmaHoOeJIeHUsI TPOUCXO0XOeHuUsl eapuaHma ocmaemcsi Ha
ycMompeHue epava. [ns eapuaHmoe, paHee He 0603Ha4YeHHbLIX KaK Mamo2eHHbie ycmaHoeJsleHue
npoucxo)x0eHusi apuaHma 0o/MKHO 6bimb peKkoMeHO08aHO nayueHmy.

2. BapVIaHTbI, unmMmerowne 3Ha4nMmbie NpU3HakKM NaToreHHOCTU
B OaHHYIO rpynny BKNKOYakTCA crneayrume BapraHTbl:

Mmetowme oguMH MM HECKOSbKO 3HauYnMMbIX NPU3HAKOB MaTOreHHOCTW. B ATy rpynny BKIHOYaKTCA BKITHOYEHbI
BapunaHTbl, KOTOPbIE MMEIOT NMPU3HAKN KakK NaTOreHHOCTn, Tak N HenaToreHHOCTU, HO C npeo6nap,aHv|eM Npn3HakoB
naToreHHocTn. Takxe MOryT ObITb pas3fninyHble Bapuauun coBnageHuda (beHOTl/II'Ia naumeHtTa C Mnpu3Hakamu,
OMUCaHHbIMKX NPUY AaHHOM 3aboneBaHumn.

Ons Taknx BapmMaHTOB Tpe6yeT09| conocTtaBlieHne KIMMHUYeCKnx wu J'I860paTOprIX OaHHbIX MauneHTa C
OMUCaHHbIMU NMpK 3aboneBaHun. YcTaHOBNEHNE NPOUCXOXOEHNA TaKUX BAapPUaAHTOB ABNAETCA BaXXHbIM 0114 OLEHKN
NX NaTOreHHOCTU.

Adns ucxmoquun/nodmeep)kdeHun namoceHHOCMuU makKux eapuaHmoe MoxKem 6bimb peKOMeHOOSaHa
KOHCynbmauyus epa4da-eceHemukKa, crieyuanusupyrou,e2o0csy Ha aHasiu3e OaHHbIX CeKeeHupoeaHusl.

3. BapVIaHTbI, nmMmerwwme Kak npu3Hakm natoreHHOoCTU, Tak U HenaToreHHOCTWU. MoxeT ObITb pa3nunyHasn
cTeneHb coBnageHus q)eHOTVII'Ia nauymeHTa ¢ Nnpu3HakamMmum, onncCaHHbIMU Npu 4aHHOM 3aboneBaHuw.

ManoBeposiTHO, 4YTO Takue BapuaHTbl SBNSAIOTCA NpUYMHOW 3aboneBaHusi. OQHAKo B HEKOTOPLIX Cry4vasix
WHGOpPMaUMs O Takux BapuaHTax MoxeT OblTb mnonesHa Bpadvy Ans COMnocTaBneHus deHoTuna nauueHTa ¢
heHOTMMNOM, onucaHHbIM And 3aboneBaHus.

B cnyyae docmamoyHo20 cxodcmea Moxem 6bimb peKkomMeHOo8aH MOUCK Mymauuli, He ebIsiesIsieMbiIX
memodom NGS (Hanp. eapuayulli Yucsa konuili) Ha emopoM asesie, noodmeepx0eHuUe MPOUCXOXOeHUs!
eapuaHma u  OononHumenbHbill  aHanu3  OaHHbIX U  KOHCy/bmayusi  epaya-2eHemuka,
crneyuanusupyrouje20csi Ha aHasu3e OaHHbIX CeK8EeHUPOBaHUSl.
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4. HocutenbcTBO BAapuaHTOB, CBA3aHHbIX C HacneaACTBEHHbIMU 3aboneBaHNAMM.

B aTy rpynny BKIOYEHbl reTepo3UroTHble BapuaHTbl B FeHax ayTOCOMHO-peLieCCHBHbIX 3abofieBaHui, paHee
OonucaHHble Kak naToreHHble Wnu obnajawoliMe 3HauYMMbl MPU3HAKaMuM MNaTOTEeHHOCTW. Takue BapuaHTbl He
ABMNSATCA NaTOreHHbIMU camy no cebe, HO MOryT MMETb 3HaAYeHUe MNPU HanMuuKM He onpeneneHHOro BapuaHTa B
Apyrom annene. B HeKoTopbIX cryyasx aTa MHOpMaLUsi MOXET UMeTb 3Ha4YeHne AN POACTBEHHMKOB NaLueHTa.

* 3HauMMble BapuaHTbl onpeaerneHbl B KOHTEKCTe pekoMeHgaumn ACMG (Very strong/Strong/Moderate).
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