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TyciHaipme (KoMMeHTapui):

Moanuck 3aBeaytoulero nabopatopuein TOO «MHBUTPO-KasaxctaH» MonoBol M.A. B HacTosilLeM 61aHKe He SIBNISETCS
NOANMCBLIO NNLA, BbIMOMHAOLWErO 1abopaTopHbIE NCCNEA0BaHUS; yKa3aHHas NoAMNMCb NOATBEPXKAAET NOAIMHHOCTb U
[AOCTOBEPHOCTb YKa3aHHOM B HacTosieM 61aHke nHhopMaLmm, NOAroTOB/IEHHOW Ha OCHOBaHMM Pe3ysibTaToB 1abopaTopHbIX
NCCNeaoBaHuiA, BbiMosHeHHbIX 000 «MHBUTPO».

BHuMaHuve! B aneKTpoHHOM ak3eMnnsipe 6naHka Ha3BaHWe UCCNeA0BaHMS COAEPXKMT CCbIIKY Ha CTPaHWLY CaiiTa C On1caHMeM

nccnenoBaHus. INVITRO.KZ
Pe3yanaTb| VICCJ'IeJJ,OBaHVIIZ He ABNAKTCA ANarHo3oM, HEO6XO/J,VIMa KOHCynbTauua cneunanncra.
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3AK/TIOYEHUE
no pesynbrtatam uccnegosaHua [1HK meroaom KAMHUUYECKOro ceKBeHMpPoOBaHUA

Homep pgorosopa: [ata 3abopa martepuana: 21.04.2026 .
MauymeHr: [ata noctynneHua matepuana B nabopartopuio:
[ata poxgeHua: 15.05.2000 Mon: HKeHcKkunit 21.04.2026 18:22

Bupg 6uomarepuana: Kposb EDTA [aTta rotoBHOCTU uccnegosanma: 21.04.2026 .

Bua uccnepgosanma: 823 MNaHenb "3asepikKa pasBUTUA, YMCTBEHHAA OTCTANOCTb U
PaCcCTPOICTBA ayTUCTMYECKOro cnekTpa" HanpaBuTenbHblii AUarHos:

PE3Y/IbTATblI NCCNEAOBAHUA

BapuaHTbl, KOTOpble MOryT ObiTb BEPOATHOW MPUYMHOW 3aboneBaHUA NPUOPUTMU3UPOBAHDLI NO
NPoONpUeTapHoOMY anroputMy C Yy4eTom pekomeHgaumin ACMG, Hanmumio B 6a3ax [aHHbIX,
NONYAALMOHHBIX YaCTOT U APYrMX KpUTEpUEB.

Ha ocHoBaHMW npoBeaeHHOW npuopuTUsaumm w GeHoTMNa MauMeHTa, OMNUCAHHOTo B
npeAcTaBieHHbIX 4OKYMEHTaX BapMaHTbl CrPynnMpoBaHbl NO CTEMEeHN BEePOATHOCTU MX NAaTOreHHOCTU AN
naumeHTa. B rpynnax BapmaHTbl pacnosoXKeHbl B NOPALAKE CHUMNEHUA MPUOPUTETHOCTU.

BapuaHTbl, He uMetoWwMe NPU3HAKOB MNATOreHHOCTU, NMbO MMmetowme HeKOTopble MNPU3HAKM
NaTOreHHOCTW, HO, HecooTBeTCTByOWMe GeHOTUNY, ONMCAHHOMY B COMPOBOAUTENbHbLIX AOKYMEHTAX,
MOTyYT BbITb He BK/IOYEHbI B 3aK/IlO4EHME.

MoapobHO ¢ onMcaHnem nccnefoBaHUA MOXKHO O3HAKOMUTBLCA B MPUNOKEHUMN K 3aK/TIOYEHUIO.

BHUMAHWE! BapuaHTbl, OOHapy)KeHHble B pe3y/nbTaTe MWCCNefOoBaHWUA, He ABAAKOTCA
YCTAaHOB/IEHHbIM AMArHO30M, a MOryT ObITb WMCMONb30BaHbl B COBOKYMHOCTM C AAHHbIMU APYrux
NabopaTopHbIX U MHCTPYMEHTA/IbHbIX METO0B TO/IbKO BPAYOM FreHETUKOM.

Ons yTouHEeHMA 3HAYMMOCTM OBHapPY)KEHHbIX BAapMAHTOB, B TOM YMC/IE C YYETOM KJAMHUYECKOWM
KapTMHbI NauneHTa HeobxoanMMa KOHCYNbTaLMA Bpaya-reHeTuKa.

21.04.2026 r.

Bpay-n1abopaTopHbIN reHeTUK, K.M.H. KaHuseL, Unba BayecnaBosuy
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Bapuanr (hg38) 3urorno Tpanckpunt kJIHK AK 3amena
cTh

IIpu3HaKH NaTOreHHOCTH U KOMMEHTapUHU

Cunapom

1. Bapuanrsl, sBJsiiomuecsi Hau0oJ1ee BepOSTHON NPUYNHOM 3a00/1eBaHus

PeneBaHTHBIX BApHAHTOB HE OOHAPYKECHO

2. BapI/IaHTbI, HMEIIHUEe OAUH WJIH HECKOJBKO 3HAYUMbBIX NIPU3HAKOB MATOT¢HHOCTHU

PeneBaHTHBIX BApHAHTOB HE OOHAPYKECHO

3. BapI/IaHTLI C HCU3BECTHBIM KJIMHHUYCCKHUM 3HAYCHHECM

Terepos ENST000003
chr11:126015477T>C wrotrsii | CDON 92693 c.962A>G p.GIn321Arg 177

Ilpusnaxu namozennocmu eapuanma:
Omcymcmeyem 6 nonyasyuonnvix bJJ (GNOMAD, GENOMED)
Brusnusa eapuanma na gynxyuio cena /lpyzan ungpopmayusn:
Heckonvko komnvromepuvix aneopummos npeocKkasvbl8arm Henamo2eHHOCHb.

3a60J1eeaHml, aAccouuuposannvle ¢ 2eHom:

Holoprosencephaly 11 (614226), AD

Pexomennyercs conocraBieHne peHOTHIIA MTAaeHTa ¢ HeHOTHIIOM 3a00JI€BaHUI aCCOIMMPOBAHHBIX C TEHOM U
o0cIieoBaHe POUTEINEH ISl YCTaHOBJICHHS IPONCXOXKICHHs BapraHTa (de novo/Hacieryemblit).

Temusur ENST000003 | ¢.1360_1362delA
chrX:74591952AACT>A ometii | RLIM 32687 GT p.Ser454del 154

Ilpu3naku namozennocmu eapuanma:
Paszmep 6enxa uzmensiemes ecnedcmesue del/ins pamru cuumuléanus uiu nomepu
cmonkodona. Buusnus éapuanma na ¢ynxyuio 2ena /lpyzas ungpopmayusn:
Ipucymcmeyem 6 nonynsyuonnvix bJ[ 6 cemeposuzomnom cocmosnuu Heckonvko
KOMNBIOMEPHBIX AN20PUMMO8E NPEOCKA3bIEAIONM HENAMO2EHHOCb.
Knaccugpuxayus CLINVAR: Uncertain significance (Uncertain significance - 1).

3060]188“1-[”}1, aAcCCcouuupoBannvle ¢ 2eHoM:

Tonne-Kalscheuer syndrome (300978), XL
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Pexomennyercst conocraieHue peHOTHIIA MAKEHTa ¢ HEeHOTHIIOM 3a00I€BaHUN aCCOLMMPOBAHHBIX C TEHOM U
oOclieoBaHEe POIUTEINIEH ISl YCTaHOBJICHHS IPOUCXOXKICHHs BapraHTa (de novo/Hacieyemblii).

CHnucox reHoB BXOAAIIIMX B HCCJICI0OBAHUE

823 Ilanenp "3ameprkka pa3BUTHS, YMCTBEHHASI OTCTAIOCTh M PACCTPOHCTBA ayTHCTUIECKOTO CIeKTpa"

AARS2, ABCB7, ABCC6, ABCD1, ABCG5, ABHD5, ACADS, 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, ALDH6AT,
ALG11, ALG12, ALG6, ALMS1, ALX4, AMACR, AMER1, AMPD1, AMT, ANK3, ANKLE2, ANKRD11, ANO10, AP1S1,
AP1S2, AP3B1, AP4B1, AP4E1, AP4M1, AP4S1, APOPT1, APTX, AR, ARFGEF2, ARG1, ARHGEF6, 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, C10orf2, C120rf65,
C19orf12, C190rf70, C2orf71, CA5A, CACNA1C, CACNG2, CAMTA1, 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, CNTNAP5, COA3, COA5,
COAB, COA7, COASY, COG5, COG7, COG8, COL1A2, COQ2, COQ4, COQB, COQ7, COQY, COX10, COX14,
COX15, COX20, COX411, COX4l2, COX6B1, COX7B, COX8A, CP, CPA6, CPLANE1, CPS1, CPT1A, CPT2,
CRADD, CRB1, CRBN, CREBBP, CRIPT, CRX, CTC1, CTCF, CTNNB1, CTSA, CTSD, CTSF, CUL4B, CYB5R3,
CYC1, CYP11B2, CYP24A1, CYP27A1, 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, DNAH5, DNAI1, DNAI2, DNAJC19, DNAJC5, DNAL1, DNM1L,
DOCK4, DOCK8, DPAGT1, DPP10, DPP6, DPYD, DYNC1H1, DYNC2H1, DYRK1A, EARS2, EBP, ECHS1, ECI1,
ECM1, ECSIT, EFNB1, EFTUD2, EHMT1, EIF2AK3, EIF2S3, ELAC2, ELOVL4, EP300, EPB41L1, ERCC2, ERCCS3,
ERCC5, ERCC6, ERCCS8, ETFA, ETFB, ETFDH, ETHE1, 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,
GRINZ2A, GRIN2B, GRM1, GRN, GRPR, GSPT2, GSS, GTPBP2, GTPBP3, GUCY2D, GUSB, GYG2, GYS2, HADH,
HADHA, HADHB, HARS2, HAX1, HCCS, HCFC1, HDAC4, HDAC8, HECWZ2, HEPACAM, HERC2, HEXB, HIBCH,
HLCS, HMGB3, HMGCL, HMGCS2, HOGA1, HOXAT,
HOXD10, HPD, HPRT1, HRAS, HSD17B10, HSPD1, HSPG2, HTRA2, HUWE1, HYLS1, IARS, IARS2, IBA57, IDH2,
IDS, IER3IP1, IFT43, IFT80, IGBP1, IGF1, IGF1R, IL1RAPL1, IMMP2L, IMPA1, IMPDH1, INSR, INVS, IQCB1,
IQSEC2, IRX5, ISCA2, ISCU, ITGA?, ITPA, IVD, KANSL1, KATNAL2, KATNB1, KCND2, KCNH1, KCNJ1, KCNJ10,
KCNJ11, KCNJ13, KCNK9, KCNQ2, KCTD13, KCTD7, KDM5C, KDM6A, KIAA0196, KIAA1033, KIAA2022, KIF11,
KIF1A, KIF21A, KIF4A, KIF5A, KIF7, KIRREL3, KLC2, KLF8, KLHL3, KMT2D, KNL1, KPTN, KRAS, L1CAM,
L2HGDH, LAMA2, LAMC3, LAMP2, LARGE1, LARS, LARS2, LAS1L, LBR, LCA5, LHX3, LIAS, LIG4, LINS1, LIPT1,
LMBRD1, LRAT, LRP5, LRPPRC, LYRMA4, 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, MRE 11,
MRPL12, MRPL3, MRPL44, MRPS16, MRPS22, MRPS23, MRRF, MSMO1, MTFMT, MTHFR, MTM1, MTO1,
MTPAP, MTR, MUT, MYCN, MYH3, MYO5A, MYO7A, NAA10, NADK2, NAGA, NAGS, NARS2, NBAS, NBN, NDET,
NDP, NDST1, NDUFA1, NDUFA10, NDUFA11, NDUFA12, NDUFA13, NDUFA2, NDUFA4, NDUFA6, NDUFAS,
NDUFA9, NDUFAF1, NDUFAF2, NDUFAF3, NDUFAF4, NDUFAF5, NDUFAF6, NDUFAF7, NDUFB1, NDUFB10,
NDUFB11, NDUFB3, NDUFB8, NDUFB9, NDUFS1, NDUFS2, NDUFS3, NDUFS4, NDUFS5, NDUFS6, NDUFS?7,
NDUFS8, NDUFV1, NDUFV2, NDUFV3, NEGR1, NEK1, NEK8, NEXMIF, NF1, NF2, NFS1, NFU1, NGF, NGLY1,
NHEJ1, NHP2, NHS, NIN, NIPBL, NIPSNAP1, NIPSNAP3A, NKX2-5, NLGN3, NLGN4X, NME8, 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, PDESB, 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, PLEKHGZ2, PLK4, PLP1,
PNKP, PNPLA2, PNPLA4,
PNPT1, POLG, POLG2, POMGNT1, POMT1, POMT2, PON3, PORCN, POU1F1, PPA2, PPOX, PPP1R15B,
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PPP2R5D, PPT1, PPT2, PQBP1, PRICKLE1, 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, RPE65, RPGR, RPGRIP1, RPGRIP1L, RPL10, RPS6KA3, RRM2B, RSPH4A, RSPH9, RTN4IP1, RTTN,
RYR1, SACS, SAMHD1, SARS2, SASS6, SATB2, SBDS, SCN1A, SCN2A, SCN8A, SCO1, SCO2, SCP2,
SDCCAGS8, SDHA, SDHAF1, SDHD, SERAC1, SERPINI1, SETBP1, SETD5, SFXN4, SGCA, SGSH, SHANK2,
SHANKS3, SHROOMA4, SIL1, SLC16A2, SLC19A2, SLC19A3, SLC1A4, SLC20A2, SLC22A5, SLC24A4, SLC25A1,
SLC25A12, SLC25A13, SLC25A15, SLC25A19, SLC25A20, SLC25A22, SLC25A26, SLC25A3, SLC25A4,
SLC25A46, SLC2A1, SLC2A2, SLC33A1, SLC35C1, SLC35G2, SLC39A8, SLC46A1, SLC4A4, SLC52A2, SLC5A2,
SLC5A5, SLC6A4, SLC6A8, SLC7A7, SLCIA6, SLCIAY, SLX4, SMARCA2, SMARCA4, SMARCB1, SMARCET,
SMC1A, SMC3, SMG6, SMS, SNIP1, SNRPN, SOBP, SOX10, SOX11, SOX2, SOX3, SOX5, SPAST, SPATAS,
SPATA7, SPECC1L, SPG20, SPG7, SPR, SPRED1, SPTAN1, SRCAP, SRD5A3, SRPX2, ST3GAL3, ST7,
STAMBP, STAT5B, 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, TIMMSA, TINF2, TK2, TMCO1,
TMEM126A, TMEM126B, TMEM165, TMEM216, TMEM231, TMEM67, TMEM70, TMLHE, TOPORS, TPHZ2, TPK1,
TPP1, TRAPPCY, TRHR, TRIM32, TRIP12, TRIT1, TRMT10A, TRMT10C, TRMT5, TRMU, TSC1, TSC2, TSENZ,
TSEN34, TSEN54, TSFM, TSHR, TSPAN7, TTC19, TTC21B, TTC37, TTC8, TTI2, TTR, TUBA1A, TUBAS, TUBBZ2B,
TUBB3, TUBGCP4, TUBGCP6, TUFM, TULP1, TUSC3, TWIST1, TWNK, TXN2, TYMP, UBE2A, UBE3A, UBR1,
UGT1A1, UMOD, UNC80, UPB1, UPF3B, UQCC2, UQCC3, UQCRB, UQCRC2, UQCRQ, UROCT1, USH1C, USH1G,
USH2A, USP9X, VARS2, VHL, VLDLR, VPS13B, VRK1, WDPCP, WDR13, WDR19, WDR26, WDR35, WDR45,
WDR62, WDR73, WDR81, WFS1, WHRN, WNT5A, WWOX, XPNPEP3, XRCC4, YARS2, YME1L1, YY1, ZBTB16,
ZBTB24, ZC4H2, ZCCHC12, ZDHHC15, ZDHHCY, ZEB2, ZFP57, ZFYVE26, ZIC2, ZIC3, ZMYM3, ZMYND11,
ZNF335, ZNF41, ZNF507, ZNF674, ZNF711, ZNF804A, ZNF81, ZNHIT6.
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NHOOPMAILIUA Ob HCCIIEAJOBAHUUN

Ananua JHK npoBoanTca no TEXHOMOrMmM CeKBEHMPOBAHNSA HOBOMO NMOKOSIEHUA METOL0M NapHO-KOHLEBOMO YTEHUS.
IOna npobonoarotoBkM MCNOMb3yeTCcs MeToAMKa CenekTMBHOro 3axBaTa ydyactkoB [HK, oTHocswumxca k
KOOMPYIOLWMM 00NnacTsM TeHOB C W3BECTHbIM KIMHMYECKMM 3HA4YeHMeM (KIMHUYECKMA 3K30M) WITM TEHOB,
aCCoOLUMMPOBAaHHbIX C rpynnoi 3aboneBaHunin (NaHeNM reHoB) N OMUCaHHbIX B Kypupyemon 6a3e gaHHbix OMIM vnun
chneumanuampoBaHHbIX Kypupyembix 6asax.

CpefaHee NOKpbITME LIeNeBbIX Y4acTKOB CEKBEHUPOBAHUS B UCCMedyeMblX reHax cocTaBnseT He MeHee 70x. To
03HayvaeT, YTo Kaxapli Uccrneayemblil y4acToK reHoma B cpedHeM aHanuampyeTcs He meHee 70 pa3s Bo u3GexaHve
BMUSIHWSA TEXHUYECKUX OLLMBOK YTeHNs Ha peaynbTaThbl UccrenoBaHus. Takoe NoKpbITUE MO3BOMSAET OCYLIECTBNATh
AeTeKUMI0 BapuaHToB, B CpedHeM, He MeHee YeM B 98% UeneBbiX y4acTKOB, BXOASLWMX B uUccriegoBaHve. Ons
CIMOXHbIX y4acTkoB reHoma (Hanpumep, GC-GoraTbix y4acTKOB) CpeaHee MoKpbITe MOXKEeT OblTb HIKe. Y4yacTku
reHomMa C MOKPbITUEM, HE COOTBETCTBYIOLLUMM KPUTEPUSIM LOCTOBEPHOCTU BCIEACTBUE TEXHUYECKUX OrpaHUYEHUi
CUKBEHCa, B AanbHeMWwnii aHanm3a He BKIYaloTCs.

MeTon no3BondeT BbISIBUTb Hacrnegyemble WNU BHOBb BO3HUKWIME (de novo) BapuaHTbl HYKNeOTUAHOWN
nocrefoBaTenbHOCTM (O4HOHYKNEOTUAHbIE 3aMeHbl, HebonbLune uHcepuumn n geneuun — o 10 n.o.), KOTopble MOryT
ABNATLCA NPUYMHON FEHETMYECKOro 3aboneBaHus.

TexHnyeckne orpaHnyeHnss MeToaa He NO3BONSAIT BbISBMATb MHCEPL MU 1 aeneummn anvHon 6onee 10 n.o., mytauum
B MHTPOHHbIX 06M1acTaAX (32 UCKNIOYEHMEM KAHOHMYECKNX CalTOB CrlancuHra), BapyMaummn 4fvHbl NOBTOPOB (B TOM
yncne 3KCMaHCUKM TPUMIETOB), @ Takke MyTauum B reHax, y KOTOpbIX B FeHOMe CyllecTByeT Onuskum no
nocnegoBartenbHOCTM Napanor (ncesgoreH). MeTtoa He NpegHasHaveH ans onpegenexHns dasbl nap reTepo3nroTHbIX
MyTauUuiA, a Takke ONns OLEHKN YPOBHS METUIMPOBAHUS MW BbISIBIIEHMS MyTaLMIA B COCTOSIHUM MO3anum3ma.

B HekoTopbix cnyyasx GuMoMHopmaTMYecKMn aHanm3 AaHHbIX MO3BONSET 3anodo3pwTb Hanuuue CTPYKTYPHbIX
nepectpoek (Mvkpogeneummn n Mmkpogynnukauun). OgHako 3T0T NOAXO0A HE ABNAETCH PEKOMEHA0BaHHbIM METOA0M
aHanusa Bapvauuin Yicna Konui reHoB, 1 obHapy>xeHHble NepecTPoiku noanexar 06sa3aTtensHOMy NOATBEPKAEHNIO
pedepeHCHbIM  MEeTOAOM  (XPOMOCOMHBLIN  MUKPOMAaTpWYHbIA - aHanu3). Mernkne CTPYKTYpHble HapyLueHus,
ogHopoauTenbCkne AMCOMMM W MO3auyHble BapuaHTbl 4YMcra KOMUA FeHOB METOAOM CEKBEHUPOBAHWS He
BbISIBMAIOTCS; ANS 3TOro AOMMKEH ObiTb UCMOMb30BaH BanMaupOBaHHbLIN METO4 XPOMOCOMHOIMO0 MUKPOMaTPUYHOIro
aHanusa. HeBbIsiBNeHWe CTPYKTYPHbIX BApMaHTOB NMPU CEKBEHMPOBAHWUWN HE UCKIIoYaeT NX HanMymsa y naumeHTa.

O6paboTka AaHHbIX CEKBEHUPOBaAHUS MNPOBOAUTCA C WCMOSIb30BAaHUEM aBTOMAaTM3MPOBAHHOIO anropuTMa,
BKIMOYaloLLero BblpaBHMBaHWE MNPOYTEHUA Ha pedepeHCHYK nocrefdoBaTenbHOCTb reHoMma 4venoseka (hg38),
NOCTNPOLIECCUHT BblpaBHWBaHUA, BbISIBNIEHWE BapuaHTOB M (UMbTPALMIO BapuaHTOB MO KayecTBY, a Takke
@HHOTaLMIO BbISBMEHHbIX BAPMAHTOB NO KAHOHUYECKOMY TPAHCKPUNTY KaXk4oro reHa u nx npuopuTesannto ¢ y4eTom
pekomeHgaumn ACMG. BapuaHTbl, He COOTBETCTBYHOLUME KpUTEPUSM KayecTBa W3 JdanbHeunlero adHanusa
MCKMo4vaoTcs.

ABTOMaTU3VPOBAHHbIV ANrOpUTM MPUOPUTE3MPYET BapuaHTbl MO BEPOSTHOCTU MX KIMHWYECKOrO 3HaYeHust Ansi
AaHHoro nauveHTta. OgHako, 3TO He O3HaYaeT, YTO Kakon-nMMbo M3 0GHapYKEeHHbIX BapUaHTOB SBMSAETCS NPUYMHON
3aboneBaHus y nauueHTa.

[ns oueHKn 3Ha4YMMoCTH BapunaHTa HeobxoQuMO conocTaBneHne HarngeHHbIX BapnaHTOB C KITMHMYECKOMn KapTMHOVI
nauyneHTa, a B HEKOTOPbIX Cly4daax DOMNOJSTHUTENbHbIN 6I/IOI/IHd)OpMaTVI‘-IeCKV|I7| aHanuna.

Ecnn oOHapyXeHHbIN BapnaHT paHee KraccuduuMpoBaH Kak NaToOreHHbIN 3TO HE O3Ha4vaeT, YTO OH MOXEeT ObITb
naToOreHHbIM 1 Yy ApYyroro naumneHTa.

[Ons OueHKN KNMHUYECKOW PeneBaHTHOCTWU BbISIBIEHHbIX BapuaHTOB MpuW AdanbHenweM aHanu3e Heobxoanmo
ucnonb3oBatb 6a3y gaHHbix OMIM, cneuwanunsmpoBaHHble 6a3bl AaHHbIX MO OTAenbHbIM 3aboneBaHusam (Npu
HanuMuumn) n nuTepaTypHble AaHHble

B ﬂpVIOpVITe3I/IpOBaHHbII7I CMNNCOK BKJTHOYEHDbI 06Hapy)KeHHbIe BapnaHTbl B KOAOMPYHOLUUX obnacTsax reHos,
obnapatouwme cpegHUM 1 BbICOKMM BITUAHNEM HA CUHTE3 Genka (MMCCGHC, HOHCEHC, cABUI paMKu CLIVITbIBaHMﬂ), a
Takke BapuaHTbl B CNNAaNCUHIOBbIX y4acCTKax reHoB. CWUHOHUMUYHBIE BapnaHThbl (He npmBoadline K 3amMeHe
aMI/IHOKI/ICJ'IOT) M BapunaHTbl B UHTPOHHbIX obnacTsx reHoB, a TaKkke BapuaHTbl C BbICOKOW 4aCTOTON U HE OnNUCaHHbIe
paHee KaK naToreHHble, He BKIHO4YEeHbl B I'IpI/IOpI/ITe3I/Ip0BaHHbIVI CMUCOK.

O6cnepoBaHne poautener npobanga wunvM Opyrux poACTBEHHMKOB MOXET noTpeboBaTbCs ANs YCTAHOBEHMS
nponcxoXxaeHus (Hacnegyembiin/de novo) 0GHapY>KEHHOTO BapuaHTa U YTOUHEHWsT €ro NaTOreHHOCTH.
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B cBsA3M ¢ ObICTpbIM OGHOBMEHMEM WMHPOPMALMKU O NMAaTOreHHOCTU BapuMaHTOB W MOSIBIIEHUEM HOBbLIX AaHHbIX, B
HEKOTOpbIX Cry4asix MOXeT OblTb peKOMEHAO0BaH NOBTOPHLIN aHanNU3 JaHHbIX CEKBEHUPOBaHUS. [MOBTOPHBIN aHanms
AaHHbIX CEKBEHMPOBAHUSI MOXET OblTb PEKOMEHZOBaH MpU M3MEHEHUM (PEHOTUNA MauueHTa, NOSIBNEeHUU HOBbIX
CMMMTOMOB, CBSI3aHHbIX C NporpeccuposaHnem sabonesaHus, NGO Npu NOABNEHUN HOBbIX AaHHbIX TaGopaTopHOro
N MHCTPYMEHTarbHOro 06CcneaoBaHns, U3MEHSIIOLWNX HanpaBneHus anddepeHUnansHON ANarHoCTUKN.

Mo 3anpocy nauMeHTa unu nevailero Bpava MoryT ObiTb NpeacTaBrieHbl NePBUYHbIE JAHHbIE CEKBEHMPOBAHUS B
dopmaTte FASTQ. OgHako, aHanuns Takux gaHHbIX TpebyeT AononHUTENbHOW NX 06paboTku, KOTOpas BbINONHAETCA
TONbKO MOArOTOBMNEHHBLIM CNELManMCTOM.

[aHHble CeKBeHnpoBaHuA " 06Hapy)KeHHbIe BapunaHTbl He ABIAKTCA OKOH4YaTeslbHbIM OUMarHoO30OM W OOJDKHbI
ncnosnb3oBaTbCA COBMECTHO C APYrMMu na60paTopr|M|/| N KIMNHNYEeCKMMN OaHHbIMU. KOppeKTHaﬂ MHTEpnpeTauna
pe3ynbTaTtoB reHOMHOIo aHasnn3a MoxeT ObITb BbIMOMHEHA TONBKO Bpa4YoOM-reHeTUKoOM.

MccnepgoBaHue BbINOMHAETCSA Ha BbICOKONPOU3BOAUTENIbHOW CUCTEME ANA CEKBEHUPOBaHUSA HYKNENHOBbIX
kucnot MleHockaH 4000.

PeaucmpayuoHHbIl Homep ¢hedeparbHol crnyxbbi no Had3opy 8 cehepe 30pasooxpaHeHus: P3H 2025/24616.
rPYNNMUPOBKA BAPUAHTOB MO BEPOATHOCTU UX NATONrEHHOCTU ANA NALMEHTA
1. BapmaHThl, AsBnsiloWwmecs Hanbéonee BepOATHOMN NpUYNHOM 3ab6oneBaHuUA.

B gaHHyto rpynny BkMoYaloTCs criegylolime BapuaHThl:

a. OO6osHauyeHHble Kak MaToreHHble B pedepupyemblx 6a3ax BapuaHToB, Takux kak Clinvar unu B
cneunanusnpoBaHHbIXx 6as3ax BapuaHTOB M onucaHue eHoTuna nauMeHTa MMeeT MpUsHaKku COOTBETCTBYoLIUe
on1caHHbIM Npu AaHHOM 3aGoneBaHuu.

6. He ob6o3HayeHHble Kak naToreHHole B pedepupyembix 6asax BapmaHToB, Takmx kak Clinvar wnn B
cneuvannavpoBaHHbix 6asax reHOMHbIX BapuMaHTOB, HO WMEHLME BbICOKYI0O BEPOSITHOCTb MNATOrEHHOCTW,
OCHOBAHHYI0 Ha HECKOMNbKMX 3HAYUMbIX KPUTEPUSX MATOTEHHOCTM (BbICOKMIA CKOP NaTOreHHOCTW) M onucaHue
dheHoTMNa NaumeHTa MMeeT NPU3Haku COOTBETCTBYIOLLME ONUCaHHbIE NPU AaHHOM 3aboneBaHuu.

Takue eapuaHmsbi criedyem paccMampueamb KaK eeposimHyI0 NPUYUHy 3abosieeaHusi 8 rnepeyro o4epeos.
Ana HekomopbIx eapuaHmMose, KJIFOYEHHbIX 8 amy 2pynny (U3eecmHbie Namo2eHHble eapuaHmMsbl C NOJIHbIM
coomeemcmeueM ¢heHomuna) ycmaHoesieHUsI MPOoUcxXoX0eHUsl eapuaHma ocmaemcsi Ha yCMompeHue
epaya. [ins eapuaHmoe, paHee He 0603Ha4YeHHbIX KaK Mamoz2eHHble ycmaHoesieHUe IpPOoUCX0oXOeHus
eapuaHma 80JIKHO 6bImb pekoMeHA08aHOo nayueHmy.

2. BapuvaHTbl, MMelowwMe 3HaYMMble NPU3HaKW NaTOreHHOCTU B faHHyto rpynny BkiovaloTcs crnegyoLmne
BapWaHTbI:

Mmelowme oauMH WM HECKOSNbKO 3Ha4YMMbIX NPU3HAKOB MaTOreHHOCTW. B 3Ty rpynny BKIHOYaKTCA BKITHOYEHbI
BapnaHTbl, KOTOPbl€ MMEIOT NPU3HAKN KakK NaToOreHHOCTU, Tak 1 HeNaToreHHOoCTn, Ho C npeo6na/:|,aHmeM Nnpu3HaKoB
naToreHHocTn. Takxke MOoryT ObITb pas3fninyHble Bapuvauun coBnageHuA q)eHOTVII'Ia naumeHtTa C npu3Hakamu,
onncaHHbIMKX Npun JaHHOM 3aboneBaHun.

[na Takux BapnaHToB Tpe6yeTc;| conocTtaBlieHne KInMHN4Yecknx n na6opaToprlx AaHHbIX NauyneHTa c onMcaHHbIMU
npu 3aboneBaHnn. YcTaHOBIEHWE NPOUCXOXOEHUA TaKuUX BaApPUaAHTOB ABNAETCA BaXXHbIM ONA OLUEHKU WUx
NaTOreHHOoCTH.

Ans ucknroyeHusi/moomeep)x0eHUs1 Namo2eHHOCMU MmaKux eapuaHmoe Mo)kem 6bimb pekomMeHOoOeaHa
KOHCynbmauyusi epaya-2eHemuka, creyuasau3upyroue2ocsi Ha aHasu3se GaHHbIX CeK8EeHUPOBaHUs.

3. BapMaHTbl, nmMmerime Kak npu3Hakm naToreHHOCTU, Tak U HeNnaToOreHHOCTWU. MoxeT ObITb pa3nnyHasn
cTeneHb coBnageHus Q)GHOTVIna nauyueHTa ¢ npu3Hakamu, onmcaHHbIM Npn AgaHHOM 3aboneBaHun.

ManosepomHo, YTO TaKme BapuaHTbl ABMAKTCA I'Ipl/l'-II/IHOVI 3aboneBaHus. O,ElHaKO B HEKOTOpbIX cly4yadax
I/IHd)OpMaLI.I/IFl O TaKumxX BapuaHTax MOXeT OblTb MonesHa Bpayy Ana conocTtaBllieHunsa (beHOTI/II'Ia nauneHta cC
C*)eHOTI/II'IOM, ornncaHHbIM Ana 3aboneBaHus.

B cnyyae docmamo4Ho20 cxodcmea Moxem 6bimb peKkoMeHOo8aH MOUCK Mymauyul, He ebisiesisieMbIX
memodom NGS (Hanp. eapuayuli 4ucna konull) Ha emopoM asisiesie, noomeepxdeHUe MPOUCX0XOeHUs!
eapuaHma u dornoJsiIHUmMenbHbIl  aHanus OaHHbIX U  KOHCynbmauus epayva-2eHemuka,
creyuanu3supyrou,e20cs Ha aHau3e 0aHHbIX CeK8eHUPOo8aHUsl.
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4. HocntenbCTBO BapuaHTOB, CBA3aHHbIX C HacneACTBEHHbIMU 3ab6oneBaHUAMM.

B aTy rpynny BKkMtoYeHbl reTepo3nroTHble BapuaHTbl B FeHax ayTOCOMHO-PELECCHMBHLIX 3aboreBaHuii, paHee
onu1caHHble Kak naToreHHble Unu obragatoLye 3Ha4YMMbl NpU3HaKaMu NaToreHHocTU. Takve BapuaHTbl He ABMSoTCS
naToreHHbIMM camu no cebe, HO MOryT UMETb 3Ha4YeHWe NPV HanMyMu He ONMpedeneHHOro BapuaHTa B ApPYrom
annene. B HekoTopbIx cryyasix aTa MHopMaLmMs MOXKET MMETb 3HAYEHUe AN POACTBEHHUKOB MauWeHTa.

* 3HauMMble BapuaHTbl onpeaereHbl B KOHTekcTe pekomeHgaumn ACMG (Very strong/Strong/Moderate).
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