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BsepeHue

Muonaruss Honaka (OMIM: 605820) — peakast auc-
TaJbHAsA MUOIIATUS C TTO3MIHUM OeOIOTOM M ayTOCOMHO-
pelecCUBHBIM HacJieIOBaHWEM, BIIEPBBIC OIMCAHHAS
I. Nonaka u coaBT. B 1981 1., TakkKe M3BeCTHasI KaK JUC-
TaJIbHas MUOTIATHS ¢ obpaMIeHHBIMU BakyonsiMu 1 GNE-
muonatus [1]. [Torsarne GNE-muomnatim 6ojtee IMpPOKoOeE,
BKJTIOYAlOIIee 2 ajUIeIbHBIX BapraHTa, O0YCIOBICHHBIX
MyTanusIMu B reHe GNE, KapTUpOBaHHOM Ha XpOMOCOME
9p13.3 [2]. DTOT TeH Takke OTBETCTBEHEH 3a pa3BUTHE
HaCJIEACTBEHHO# (hOPMbI MHO3UTA C BKITIOYCHUSIMHU, OITH -
caHHoro Z. Argov u coasT. B 1984 1. [3].

Ien conepxxurt 13 konupytolyx 3k30H0B. Ero 6enKoBblii
MPOIYKT — OM(PYHKIIMOHATBHBIN (DepMEHT YpUIUIII(hOC-
dar-N-aleTUIrIoKo3aMruH-2-3nmMepasa / N-ame -
MaHO3aMUWH KMHa3a — y4aCTBYET B Pa3HbIX OMOXMMHUYECKUX
mpolreccax, B TOM YHCJie KaTaIM3UpPYyeT IepBhie 2 3Tara
CHHTE3a CHAJIOBOI KMCJIOTHI B TKaHX [4].

Bospacr ne6iota npu muonatuu HoHaka umeer -
POKMIi Bo3pacTHOI Auamna3oH ot 10 10 61 roga (cpegHuii
Bo3pacT 28 JIeT), 9YTO IMPOSIBIISIETCS CJIA00CThIO Y TUTIOTPO-
¢dueit MBI NepeIHell TPyl ToJieHel ¢ pa3BUTHEM
crermmaxa [5—8]. 3aboseBaHMe MMeeT HEYKIIOHHO TIPO-
rpeccupyloliee MeaJeHHOE TeYEHUE C MOCTENEeHHbIM
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pacIpocTpaHEHUEM MOTOPHOTO Ie(HIINTa Ha TIPOKCH-
MaJIbHBIE TPYIIITBI MBIIIII] HOT ¥ TA30BOTO MOsIca. MBIIIIIBI
PYK BOBJIEKAIOTCS B IIPOLIECC CITYCTS HECKOIBKO JieT. Oco-
OCHHOCTBIO ATOTO BapMaHTa MUOTIATUH SIBJISICTCSI COXpaH-
HOCTB YETHIPEXTIaBOM MBIIIIIEI, KOTOpast OOBIYHO HE T10-
paxaeTcs JaXe B pa3BepHYTBIX CTAIMSIX OOJE3HM, UTO
XOPOIIIO MPOCTIEKUBACTCS TIPU TMHAMUICCKOI BU3YyaIH-
3anmy MbI. Kapamomuormnarus, IeIxaTeIbHBIC HapyIie-
HUS 1 CTA00CTD MBIIIIII IIIeH OTIMCAHBI B OTICIBHBIX CO00-
LIEHMSAX W TOJBKO Ha MO3IHUX cTagusx Oose3Hu [9].
OOBIYHO TTAIIMEHTHI yTPAYMBAIOT CITOCOOHOCTH CAMOCTOSI-
TeJIbHOI X0ab0kI yepe3 5—10 et oT MoMeHTa MaHupecTa-
1 6oae3Hu [5].

[MammenTs! ¢ Muonatreit HoHaka BEISIBJICHBI B CTpaHaX
Cesepnoit Appuku, CpenHeit Asuu, MUpana, Maoum, Be-
nukobputanuun, Utanum, Kurasi, cpeau usirad u3 bonra-
pun [3, 6, 8, 10—15] 1 cerogHs naeHTUGULMPOBAHO OOJIEE
270 myraumii B reHe GNE [5]. Cunraetcs, 4TO IIpUOIN31-
TeabHas1 pacrpoctpaHneHHOCTs GNE-Muomarnm coctas-
qsieT 1 (vutm HeMHOTHM 0oJiee) Ha 1 MUTH 4etoBeK ¢ bosee
YyacToit BcTpeuaemMocThio B Anonnu [5, 10, 11].

AHanmm3 (heHOTHUTIA ITAIIMEHTOB C TOYKOBEIMM MYTalIM-
SIMM B TOMO3UTOTHOM COCTOSTHMY T0Ka3aJl BEIPAaXKCHHYIO
BHYTPUCEMEWHYIO BapHaOCeIbHOCTD, YTO IPEAIIoaractT
TOJIbKO YaCTUYHYIO 3aBUCUMOCTD KITMHUYIECKUX TIPOSIBIIC-
HUM 1 UX TSOKECTH OT TUIa Mytarmu [15—17]. Oomei
MpO0JIEMOT PeIKUX O0JIe3HEH SIBISIETCS CIOXKHOCTD IIPO-
BEICHUS PeIIPe3eHTATUBHBIX UCCICIOBAHUI C IIOTYICHM -
€M IOCTOBEPHBIX KIIMHNUKO-TEHETHIECKUX KOPPEIISIINiA
WJIA UX OTCYTCTBUSIL.

Ilenp uccienoBaHuss — MepBoe ONMUCAHWE KIMHUKO-
TeHETUIECKMX XapaKTePHUCTHK TPYIIITHI OOJIBHBIX C MUOTIA-
teit Honaka, nmarHocTupoBaHHBEIX B Poccnm.

Mamepuanbl u Memofbl

[lox HamMM HAGIIOAEHUEM HAXOIUIUCH 9 OOIBHBIX
(7 xenmuH n 2 myx4unH) ot 20 1o 42 et ¢ GNE-Mmona-
THEH 13 HEPOICTBEHHBIX ceMel. JInarHo3 ycTaHaBINBAJICST
Ha OCHOBAaHMU HEBPOJOTHMYECKOIO OCMOTpA, TeHEaTOT -
YeCcKOTO aHalIn3a, MTaHHBIX 3jeKTpoMuorpacduu (9MI)
W PE3YJIBTaTOB CEKBEHNPOBAHMS 5K30Ma HOBOTO ITOKOJIE-
HUS.

Heiipodnsnonorndaeckoe odciemoBaHNe BKIIOYIAIO
CTaHIAPTHOE CTUMYJISIIMOHHOEe DMI -ucciaenoBanme me-
pudeprIeCKIX MOTOPHBIX U CEHCOPHBIX HEPBOB, a TAKXKE
aHaJIN3 TIOTEHIINAJIOB IBUTATEIbHBIX SAMHUIL M CITOHTaH-
HO1 aKTUBHOCTH MBIIIICYHBIX BOJIOKOH CKEJIETHBIX MBIIIIIT
WTOJIBYATHIM 3JIeKTpomoM. OOcliemoBaHE TPOBOIVIIN
Ha 31ekTpomuorpadax «Keypoint» (Janust) nu «Heiipo-
codp1» (Poccust).

Brinenenue renomuoit JIHK npoBoawin u3 neikoum-
TOB ieprdeprIecKoit KpOBY C TIOMOIIBI0 HA00opa peaKTH-
BoB 114 BbiaeneHus Wizard Geno micDNAPurificationKit
(Promega, CIIIA) o mpoTOKOTy Ipou3BoanNTeIst. JIst TIpo-
OOITOATOTOBKY MCTONb30Ba peakTuBhl Illumina TruSeq
DNA Exome. CekBeHMpOBaH1e MPOBEAEHO Ha Mpudope

Illumina NextSeq500 MeTogoM MapHO-KOHIIEBOTO YTEHUS
(2 x 75 map ocHoBaHwmit). CpegHee MOKPHITHE TTOJTHOTO
5K30Ma ITallieHTa COCTaBUIIO X98,5, KOIMIeCTBO TapreT-
HBIX 00J1acTeit ¢ mMoKpeiTHEM > x10 — 93,16 %, paBHOMED-
HOCTb NOKpeITU (uniformity Pct >0.2*mean) — 83,4 %.

s KapTUpOBaHMSI TTOTYICHHBIX ITOCIICIOBATEIEHO-
cTeil Ha pedepeHCHBII TeHOM hgl9 mcroap30BaImM mpo-
rpaMMHoe obecrieueHrue BWA. JIs1 nanbpHeiero aHaim-
3a BBISIBJICHHBIX BApMAHTOB MCITOJb30BAIN aJITOPUTMBI
GATK. AHHOTaIMg BapMaHTOB MPOBeieHA C UCITOTb30Ba-
HHEM ITporpaMMHoro obecrieueHust Illumina BaseSpace®
Variant Interpreter. [laToreHHOCTh HECMHOHUMUYHBIX
He KJIacCU(PULIMPOBAaHHBIX PaHee 110 TaTOTCHHOCTH Bapy-
aHTOB OIIPENEISIN C MCITOJIb30BaHNEM IIPOrpaMM ITPOTHO-
supoBaHus Polyphen?, MutationTaster, Provean n SIFT.
BrisiBiIeHHBIC Y TTAIIMEHTOB BapMaHTHI BepU(MUIIMPOBAHEI
C WCIIOJIb30BAHUEM METOAA IMPSIMOTO CEKBEHMPOBAHMUS
o Canrepy Ha mpubdope ABI3130 genetic analyser.

Y manmeHTOB WIN UX IIPEACTaBUTEICH OBLIO ITOIyIeHO
MICbMEHHOE MH(POPMHUPOBAHHOE COIIACHEe Ha ITPOBEICHIIC
BCEX MEePEUMCIICHHBIX BBIIIE UCCIICIOBAHUI 1 pa3pellcHIe
Ha aHOHUMHYIO IMyOJIMKAIIUIO pe3yIbTaTOB.

Pe3ynbmambl

Hamu m3ydeHBI KIMHUKO-TEHETUYECKHNE XapaKTe-
PUCTUKU 9 OOJIBHBIX B Bo3pacTe oT 23 1o 42 JIeT ¢ ycTa-
HoBJIeHHBIM AuarHo3oM GNE-muomarnu. OcobeHHOCTH
KIMHUYECKUX TIPOSBICHUI MpeacTaBieHB B Ta0m. 1.
Manudecranust MUOIIaTUHN Y BCeX MTaIlUEHTOB B BO3pacTe
ot 18 10 29 net (cpennumii Bo3pact 23,4 rona). Y 6 u3 9 60b-
HBIX 3a00JIeBaHNE ACOIOTUPOBATIO C CHMMETPUIHOM ClIa-
0OCTH MBI TojieHU. Y 1 mauueHTa mape3 CTOMbI 11~
TEJbHOE BPEeMsSI OCTABaJICSI ACUMMETPUIHBIM, Y IPYTOTO
0GOJILHOTO CIa00CTh MBIIIILL FOJIEHEW pa3BUIaCh OTHOBpPE-
MEHHO CO CJ1a00CThIO MBI KUCTU. BaXkHO OTMETUTB, UTO
y 3 maumeHTOB HapsAmy C U3MEHEHHEM TOXOAKHU Cpeau
MePBbIX K00 ObLIU 001 B TOSICHULIE U Ta300€APEHHBIX
cyctaBax. Ilo aHaMHe3y TakKyde THUITUYHBIC KIMHUICCKUE
TIPOSIBJICHNS, KaK CTETITAX 1 TUTTOTPODHS MBIIIIII TOJICHEH,
OTMEUEHBI Y BCeX OOJIbHBIX. ¥ 5 OOJbHBIX OTMEUYEHA JIe-
(opmaIms CTOII IO TUITY TOJIBIX MW KBUHOBAPYCHBIX.
[Ipu ocMoTpe y 7 AlIMEHTOB BBISIBJICHA TIEpEeBAIMBAIOIIA-
SICSI TIOXOIKA M TIprieMBbI [oBepca Ipy BCTaBaHUM C KOPTOUEK
13-3a CJIa00CTH TTPOKCUMAIBHBIX MBIIIII] HOT ¥ Ta30BOTO
Tosica, 5 — IepeaBUTAIIVCH C TIOMIEePKKOM MIJIN B MHBAJIWI -
HOM Kpecie. JlaHHbIe 0COOEHHOCTH MOTOPHOTO eI~
Ta MOTYT OBITH CBSI3aHBI C TEM, UYTO MAIIMEHTHI OBLIN OCMO-
TPEHBI Ha Pa3HBIX CPOKaxX pa3BUTHS 00Jie3HN. CHJjia MBIIIILT
MMPOKCUMAJIbHBIX W JTUCTAJBHBIX OTACIOB PYK CHIDXEHA
o 3,5—4 6annoB y 5 60abHBIX. KoJIeHHBIE U aXWJIJTOBBI
pedIIeKChI pe3K0 CHIDKEHEI MM He BBI3BIBAIOTCS Y 8 13 9 T1a-
nueHToB. OOpalaeT Ha ce0sT BHUMaHUE TO, YTO Y 3 00JIb-
HBIX CHUXKEHA cujia pasrubaresieil meu go 1—2 6amios
ny 2 — 1o 3—4 6amioB. YpoBeHb KpeaTHHDOCHOKMHAZEI
OBIT HOPMAJIBHBIM Yy 2 ITalIMeHTOB, ¥ 1 coctaswmt 1775 Ex/m,
y OCTaJIbHEIX KoJiebascs B mpeneax 230—850 Em /.
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CrumyssiiimoraHass O9MIT HM B OMHOM clTydae He BHI-
SIBUJIa HapYIICHMWS MPOBOASAIIEH (DYHKIIMM MOTOPHBIX
U CEHCOPHBIX BOJIOKOH Nepudeprudecknx HepBoB; DMI
WUTOJIBYATBIMU BJICKTPOIaMH y 8 MAIleHTOB BHISIBIIIA TIEP-
BUYHO-MBIIIEYHBIM YPOBEHDb MOPAXKECHMS B TUCTAIBHBIX
1 TIPOKCUMAJILHBIX MBIIIIIaX HOT (CHIDKEHHE CPeaHE T~
TEJBHOCTH M CPeIHEH aMIUIMTYIBI IIOTEHIINAJIOB IBUTA-
TEJTLHBIX SIMHUII, @ TAKKE CITOHTAHHYIO aKTUBHOCTD MBbIIIICY-
HBIX BOJIOKOH YMEPEHHOM BBIPAXKEHHOCTH, C TIpeodIamaHeM
B IMCTAJIbHBIX MBIIIIIIAX HOT).

Tpoum 6osbHBIM (No 1—3) ¢ TOMO3UTOTHOM U KOMIIa-
VHO-TETEPO3UTOTHOI MyTarusiMu TeHa GNE mpoBeneHa
MarHUTHO-Pe30HaHCHAs TOMOTpadus MBI HOT: BU3ya-
JIM3WPOBAH TUTIMYHBIN 1151 TTAIIMEHTOB ¢ MuoImatueitr Ho-
Haka IaTTepH BOBJICYCHUSI MBIIIIII C TTOJTHBIM 3aMeIIeHAEM
COCIVUHUTEIIbHON M XXUPOBOW TKAHBIO MBI TOJEHEH
W MBI Oefiep, 3a CKITIOYCHUEM JIaTepabHOM TOJIOBKU
YeThIPEXTIaBOI MBITIIHI (puc. 1).

[Ipu cekBeHUPOBAHWM 3K30Ma MACHTH(OULIMPOBAHO
11 pa3HbIx MyTauuii B rene GNE, 8 13 KOTOPBIX OB OTTH-
caHbl paHee, a 3 myranun — Cys203Ser, Met263CysfsTer
U IeJICIINS IIeJIOT0 TeHa — 0OHapyXeHbI BrepBhie. CIIeKTp
BBISIBJICHHBIX MyTaIIMI TIPEACTABIICH B TA0JI. 2, JIOKaIM3a-
LIV BBISIBJICHHBIX MyTaIlii B OCJIKOBBIX JOMEHAX — Ha PUC. 2.

Hunarno3 GNE-muonaTinu cerogHs CTaBUTCS KpaiftHe
PEoKO, YTO B IIEPBYIO OYEPEADb CBI3aHO C OTCYTCTBUEM
B OTE€YECTBEHHOU JINTEpaType OMMCAHMS KIIMHUKO-TeHEe-
THYECKUX XapaKTEePUCTUK OOJbHBIX. [IJ15T TOBBIIICHUS MH-
(GopMHUPOBAHHOCTH 3aMHTEPECOBAHHBIX CICIINAINICTOB
1 HACTOPOXEHHOCTH OTHOCUTEIbHO MHomnatun HoHaka
IIPUBOINM OIIMCAaHWE OMHOTO M3 HAIIIMX HAOIIOICHWIA.

Hayuenmra c GNE-muonamueii ¢ 20M03Uu20mHOi Myma-
yueltl, Hapyuwarouweli AMUHOKUCAOMHYI0 NOCAe008AMENbHOCHb
KUHA3H020 doMeHa, 0cCMOompeHa 6 8ozpacme 26 1em no nogo-
dy 2canobd Ha npoepeccupyrOuyo MolieHyo caabocms, Ha-
pyuienue noxooku, mpyoHocmu nodsema ¢ Kpoeamu u cmyaa,
n080pomoe 8 kpogamu, nodsema pyK eviuie 20pU30HMAAbHO-
20 YpoeHs, X00b0bl 6e3 n000epICKU, HeA0BKOCHb 8 KUCMSIX.

Ilepsvie npuznaku 3a604e6anus NOSGUAUCH 0KO0A0 4 nem
Ha3ao, Koeda okpyxicarouue oopamuiu 6HUMAHUue Ha Hapy-
uieHue noxo0KuU 6 ude «no08oAAKUBAHUS> N€8OL HOU U «NPU-
WNeNbIBANUS €601l CIONbL, YMO NPUBOOUAO K YACMbIM CHO-
molKaHuam u nadenusm. B meuenue eoda npucoedunuaucs
001U 6 cnuHe, YCUAUBAIOWUECS 8 NOAOICEHUU CUOS U CMOS,
YUMo NAayUeHmKa ce:13bl8ana ¢ bepeMeHHOCMbIO U podamu.
B 25 aem ycmanoénen 0uaeHo3 «MUOnamu4ecKuii CuHOpom
¢ HUMCHUM 831biM napanape3om». Heorvuamas IMIT motuy
HO2 8bISI8UNA MUOEHHBLI NAMMEPH C HAAUYUEeM CHOHMAHHO
aKkmueHocmu 8 eude eOUHUYHBIX NOMEHUUAN08 PUOPUINAUUI
U NOAOJICUMENBHBIX OCIPBIX B0AH. YPo8eHb aKkmueHOCMU Kpe-
amunghocghokuHazel 6 cbléopomke Kposu nogwiuier 0o 372 Ed/n
npu Hopme do 190 Ed/a. B 6uonmame moluiyy 0OHaApysiceHbl
ducmpouueckue uzMeHeHUs: MbLULEeYHbIX B0A0KOH, UX 04A20-
8as (ppaemenmayus, eunepmpoPus omoesbHbIX MblUUeUHbIX
8010KOH ¢ Haauuuem gakyoneil. Ha anexkmpoxapduoepaguu:
CUHYCOBbLI UMM C YACMOMOI cepOeyHbiX COKpaujeHuii 67—
70 yo/mun, 6epmukanbhas aneKmpuyeckas ocb cepoua, Ha-
PYuleHUs: BHympuiceayooukosoil nposodumocmu. uggystoie
Hecneyuguueckue HapyuleHuss NPOYECcco8 penoaapu3ayuu.
IIpu sxoxapouoepaghuu danubix, nOOMEePHCOarowUX Haruue
Kapduomuonamuu, He noayuero. Ha cnondunoepammax no-
SACHUYMHO-KPeCmUY08020 0moeaa NO360HOMHUKA OMMe1aemcs

Puc. 1. Illayuenmxa No4, 36 nem. Pezyasvbmamor MaeHumHo-pe30HaHCHOU MOMOPADUU MblULY, HUNICHUX KOHeyHocmel: munu4nbiii ons GNE-muonamuu
nammepH NOPANCEHUsI MblUUY, — AOCONOMHAS COXPAHHOCHb AAMEPANbHOI 20108KU HeMbIPeX2Aagoil Mblulybl 06e0pa NPU NOAHOM 3aMeUeHUU OCIANbHbIX MbLULY
6edep u moly, eoneneil: a — cpes mvly, 6edep 6 pexcume T1; 6 — cpe3 mviuy 6edep 6 pexcume T2 STIR; 6 — cpe3 moiuy coneneii 6 pewcume T1; e — cpe3
Moty 2onereli 6 pexcume T2 STIR

Fig. 1. Patient No4, 36 y. o. Results of the magnetic resonance imaging of leg muscles: the pattern of muscle involvement typical for GNE-myopathy
is the preservation of the lateral head of the quadriceps femoris muscle with complete replacement of the other thigh muscles and lower leg muscles: a — the thigh
muscles in T1 mode; 6 — the thigh muscles in T2 STIR mode; ¢ — lower leg muscles in T1 mode; ¢ — lower leg muscles in T2 STIR mode
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Tab6muua 2. Cnexmp evisenennvix mymayui y nayuenmos ¢ GN E-muonamueii
Table 2. The spectrum of identified mutations in patients with GNE-myopathy

(=)
5
—_-

By whom and when was described

Patient No Nucleotide substitution, Protein domain

NM_001128227.2 Aminoacid substitution

1 c. 1985C>T p. Ala662Val KHI?i?lz:IeHﬁ Eigzggggrgglf. ‘2&%’.;’220‘3?1[4[]4]
c. 608G>C p. Cys203Ser S Hactosmee nadionerue
, c. 1891G>A p. Ala631Thr K“ﬁii‘:e" . B%orf)z(c)(l)ilrilr%ilx ?ti%’z%)g% 1[91]8]
¢. 173C>T p. Pros8Leu Kunasiori . e
3 ¢ 196 G>A p. Glu66Lys Kinasiori R
¢ 173C>T . ProS8Leu R B e e
) c. 1853T>C p. lle618Thr K“Eiiﬁ?‘“ Eigﬁlelsgggli. I;It'[;?;’2%)?)g3[l[51]5]
. 1853T>C . lle618Thr e e
5 . 1853T>C . lle618Thr e e
c. 1853T>C p. 1le618Thr Kunasivri o
¢ 1985C>T p. Ala662Val Kn;ammﬁ Hacmanee Ha6J'{IO,E[CHHe
6 inase This observation
¢. ST7C>T p-Argl93Cys  OMpepaL PEelBo . ot a0, 2003 (3]
7 . 1853T>C p. lle618Thr e e L
c. 169_170delinsTT p. Ala57Phe BHggfnga;;gHﬁ stig}}fc'%ﬂti?;g%‘{{l[z%"]
8 c. 2005G>T p. Ala669Ser Ko 5 o 22001155[1[ %12 :
¢. 787del p. Met263CysfsTerd  OTpMCPASHLI Sl h st
c. 1853T>C p. 1le618Thr Knasivri o
9 Henenus obaacTu reHa Hacrosiiee HabmogeHIe

Ha xpoMocome 9p13.3

UDP-GleNAc 2-anumepa3sHblii someH / UDP-GleNAc 2-epimerase domain

Homep kopoHa / 1 31
Codon number: 753 '

.Ala57Phe
Pro58Leu

p
p

p.Glu66Lys

p.Arg193Cys - -
p.Cys203Ser - -

This observation

ManNACc KuHasHbIn gomeH / ManNAc kinase domain

409

p.lle618Thr
p.Ala631Thr - - -

411

p.Ala662Val - - 1
p.Ala669Ser - -

Puc. 2. Cxema nokaruzayuu amunoxuciomubix 3amen 6 domenax oeaxa GNE y nayuenmos ¢ muonamueii Honaxa

Fig. 2. The scheme of localization of amino acid substitutions in the domains of the GNE protein in patients with Nonaka myopathy
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svinpamMAeHUe guzuonocuteckoeo aopdosa. Ha maenummno-
DE30HAHCHOI MOMO2PApUU MbLULY, HOZ 8bl8AEHbI OUCMPOpU-
Yeckue U3MeHeHUsl GHYMpPeHHel 2pynibl MblULY, Ma3a u meou-
anvHoll epynnul 6edep, a makdice YaCMU4YHO 3a0Hell epynnbl
Moty 6edep u eonereil (4-2 cmenenv no Kaaccuguxayuu
Lamminen—Jungbluth) u omuocumenvras coxpanHHocms ne-
peoneti epynnot moiuiy, 6edep. I[lpu ocmompe okyaucma c obe-
UX CIMOPOH OCAOJNCHEHHAs KaMapaKkma.

B meuenue 4 mec npunumana npeonu3onoH 6 0ose
50 me/cym. Hecmomps na neverue moluieunas caabocms 6 HO-
2ax npodoaxcana Hapacmame, U 8 meueHue 200a npucoeou-
HUAacw crabocms 6 1€80l pyKe.

Ilpu ocmompe: ynKyus uepenHo-mo3208biX HepEos
He HapyuwleHa, (QYHKUUS Mumu4eckux u 6y160apHsix molidl
coxpanena. Jlughdhysnas moiweunas eunomonus. Cunra npok-
CUMAAbHBIX MbIUY HO2 CHUMCEHA 00 1—2 644108, OUCMAanbHbIX
Mol Hoe — 00 0— 1 6an106, NPOKCUMANLHBIX MbLULY, PYK —
do 3 bannoe, ducmanvHblx muluty, pyk — 0o 4 barnos, ceuba-
meneil wieu — do 2 6a108. B pyxax caabocmsb 6 npokcumansHoix
omdenax npeobaadaem Hao OUCMANbHBIMU, A 8 HO2AX — 6 Ou-
CMAanbHbIX omoeaax Hao npokcumanvhoimu. Tunompogus
MENCKOCMHBIX MblUUY, KUCMU, MeHapa U eunomenapa. Ampo-
@us moiuy eonereli u cmonst. CyxodcunvHble pegpaexcol CHU-
JICeHbL C PYK U He bl3bléalomcs ¢ Hoe. Hapywenus wyecmeu-
meabHoCmU U KOOpOUuHayuu He 8visigaeHo. boabHas 6 meuenue
nocaedHux 2 nem nepedsueaemcs moabvko ¢ NoO00epyCKoil.

IIpu cexsenuposanuu sx3oma 6 eene GNE evisinena my-
mauyus ¢. 1853T>C (p.1le618Thr) 6 eomo3zueomnom cocmos-
Huu. Jannas mymayus onpedenena no kpumepuim ACMG
KaK 8eposimHO nNamoeerHas, ONUCaHa 6 6aze OaHHbIX Mymayuii
Ensembl _ID of HGMD_record : CM030099 kax namoeen-
Has. B konmponwsHoii epynne 300po8bix 3moii Mymayuu He 8bi-
A6AEHO.

06cyxneHue

Muonarust HoHaka — penkuit reHeTUIeCKHi BApUaHT
JIUCTATLHOM MUOIIATUM C ayTOCOMHO-PELIECCUBHBIM TUTIOM
HaciemoBaHus. CUMTAETCSI, YTO OCHOBHBIM MATOTCHETH-
YeCKUM MEXaHU3MOM OOJIC3HM SIBJISICTCS HApyIIICHUE CH-
aJIMPOBaHUS Pa3IMIHBIX CYOCTPATOB B MBIIIIIIAX.

Ceronng ommcaHo 6ojyee 200 myraumii B reHe GNE
y OOJIBHBIX C 00CyXIaeMoi (OpMOi1 TUCTaTLHOI MUOTIa-
TUU. bosblie Bcero maluMeHToB oOHapyXeHo B AnoHuu
(>400), xoTs1 3a00IeBaHIE BCTPEUALTCS TI0 BCEMY 36MHOMY
mapy. B HEeKOTOPBIX cTpaHaX BHISIBJICHBI MaXKOPHBIC MyTa-
uun. Tak, y 86,2 % GoabHbBIX U3 SlIOHUHU Yallie BCero 00-
HapyKWBAIOTCS MyTalINU, IPUBOMSIINE K aMITHOKHCIIOT-
HeIM 3ameHaMm Val603Leu n Asp207Val [8]. B cTpanax
bnmxuero Bocroka y m3paunbrsiH, apaboB, KapauMoOB
obHapyxeHa myTtauusa Met743Thr, koTopast ¢ BEICOKOM
BEPOSTHOCTBIO MOXET OKa3aThCS MasKOPHOM MPU YBEIIH-
YeHUHU YKcia oocaeaoBaHHbIX 00abHBIX [17]. ITpu obcne-
JIoBaHUU 00JIbHBIX U3 KHTasi omHM aBTOpPBI HE OOHAPYXKU-
1 MaxXopHBIX MyTarii GNE-Muormarueii, B To BpeMsl Kak
IPYTHUe TTOKA3aIM, YTO Y TPETU OOJIBHBIX PETUCTPUPYETCS
myTtauusg Asp207Val [12, 21]. Tlpu aHanu3e BHIOOPKU

6osbHBIX U3 Benmkobpurtannm y 63 % oOHapyKUBaIUChH
2 mytauuu: Ala662Val u Asp409Tyr [13]. B nurepatype
WMEIOTCSA eNMHUYIHBIC paOOTHI, MOCBAIMICHHBIC aHAIU3Y
KJIMHUKO-TEHETHYECKMX KOPPEISILINIA, YTO 00YCIIOBJICHO
TIPEKIIE BCETO MAJIOYMCIICHHOCTBIO BEIOOPOK 1 BEIPAXKEHHOM
aJuIeNTbHOM reTeporeHHOCThIO. Tak, O. Pogoryelova 11 coaBr.
B padote 2019 1. [5], aHAMM3UPYS Pe3yIbTATHI IPOBEICHMS
KJIMHUKO-TeHETUIECKHNX KOppesiuii B 11 omydMKoBaH-
HbBIX CTAThsIX MOKa3aJiu, 4TO TOJIbKO 20 % ocobeHHOCTe
KIIMHUYECKUX TIPOSBICHMI, KACAIOIINXCS TIPEeXIe BCEro
BO3pacTa MaHUdecTalny 00JIe3HN, MOXHO CBSI3aTh C TH-
oM MyTtanuii B reHe GNE. K HacTosiiieMy BpeMeHHU B JI-
Teparype UMEIOTCS TaHHBIC O MOJICKY/ISIPHO-TeHETUIECKOM
IMaTHOCTUKe 759 GONBHBIX ¢ MyTalusiMu B TeHe GNE,
OITHAKO OCOOCHHOCTH KIMHUYECKUX TTOSBICHUI 3a0071¢-
BaHUSI IPEACTABIEHBI TOJIBKO Y MOJIOBUHBI OOJIBHBIX [5].

OCHOBHBIE pe3yJIBTaThI 110 U3YYCHUIO KIIMHUKO-TeHE-
TUYECKUX KOPPEJSALUI TTOJydeHBI TIPY aHaJINu3e CaMOu
MHOT'OYMCJIEHHOU BBIOOPKM 001bHBIX U3 SInmonun. [oka-
3aHO, YTO Y OOJBHBIX ¢ MyTanueir Val603Leu ormedaeTcs
0oJiee paHHEE HAYaJIO M TSLKEJI0€ TeUCHHE, YeM Y OOTbHBIX
¢ myrtamueit Asp207Val [10, 16].

HeobxoanmMo oTMeTUTh HaJIMIME BBIPAXKEHHOTO I10-
JmMopdr3Ma KITMHNYECKUX ITPOSIBIICHUI TaXke Y O0JIbHBIX,
MMEIOIINX OTHY M Ty 3K€ MYTAIINIO, YTO MOXET OBITh 00Y-
CJIOBJICHO CYIIIECTBOBaHMEM T€HOB-MOIM(MUKATOPOB. Bo3-
MOXHBIE MOIN(UKATOPHI MOTYT OBITh M3YYEHBI TOJIHKO
B KPYITHBIX KOTOPTHBIX UCCIICAOBAHUSIX C UCITOIh30BaHUEM
METOIOB CEKBEHUPOBAaHMSI TeHOMA, METaO0JIOMUKH, TIPO-
TEOMUKU, SNUTEHETUYECKOro aHaiu3a uiu aHanuza PHK.

VY HabnomaemMblx HAMM MALIMEHTOB HauboJiee 4acTo,
B 6 aJIjIeJisIX reHa, 3aperncrprupoBana myraius ¢.1853T>C
(p.11e618Thr), koTopast y 2 60JIbHBIX BBISIBIEHA B TOMO3K-
TOTHOM COCTOSIHUM My 2 — B KOMIIAyH/I-T€TePO3UTOTHOM
COCTOSTHAM C IPYTUMH MYTaIlASIMUA. DTa MyTallsl BIICPBBIC
ornucana B 2003 . [15]. B 2 annenax reHa B KOMIayHJI-
TeTePO3UTOTHOM COCTOSTHUM C IPYTMMU MYTaIlASIMH 00-
HapyxeHa MyTtauus Ala662Val, BnepBbsie ONMMCaHHAas
1. Eisenberg u coaBrt. B 2001 1. [4], 1 Pro58Leu, BbIsiBIIeHHAs
M. Mori-Yoshimura u coast. B 2012 . [16]. OcranbHble
MYTALlMU, BBISIBJICHHBIE Y MPEICTABIEHHBIX NALIUEHTOB
B KOMIIAyHI-T€TePO3UTOTHOM COCTOSTHUM, OBLTA OTIMCAHBI
panee [7, 12, 16, 18—20].

IIpoBeneHne KIMHUKO-TEHETUISCKUX KOPPEISIINiA
B caMOi1 00JIbI1I0M BBIOOPKE SATTOHCKMUX 00JIbHBIX M. Mori-
Yochimura u coaBr. [16] mokasao, 4To y G0JIbHBIX C TOMO-
3UTOTHBIMHM MYTallusIMU B TeHe GNE, HapylIaoIIuMU
aMUHOKWCJIOTHYIO ITOCJIEIOBATeIbHOCTh KMHA3HOTO J0-
MeHa 0eJIKa, OTMEeJaroTcsT 0osiee BhIpaKeHHBIC KITMHUYE-
CKHe CUMITTOMEBI M 00Jiee paHHUI BO3pacT MaHUdecTann
10 CpaBHEHUIO ¢ MMEIOIINMU TOMO3UTOTHBIE MyTallU
B SIIMMEPAa3HOM JOMEHE WJIM KOMIIayHI-TeTepO3UTOTHBIC
MYTallUM B KHHA3HOM U 3ITMMEPAa3HOM JOMEHE.

Y HabmogaeMbIX HaMU TAIIMEHTOB HANOOJIBIIIEE IHMCIIO
MyTanuii (8 u3 11) Hapymraso aMIHOKHUCIOTHYIO TTOCTIe-
JIOBATEJILHOCTh KMHA3HOTO TIOMEHA. Y TTOJIOBUHBI OOTBHBIX
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2 TOMO3UTOTHBIE MyTallMW Hapyllajad aMUHOKVCIIOTHYIO
MOCJIeNOBATEILHOCTL KWHA3HOTO JOMEHA, U Y IPYroi ITo-
JIOBMHBI OOHAPY>KEHBI MyTallii B KOMITayHI-T€TePO3UTOT-
HOM COCTOSIHWHM, TIPUBOJISIINE K HAPYIIEHUIO (QYHKIIUN
KMHA3HOTO W 3IMMEPa3HOro NTOMeHOB. [Ipu cpaBHeHUM
(EeHOTUTITMYECKNX OCOOEHHOCTEN 1 TSDKECTH KITMHUYECKUX
MPOSIBJICHN I 3HAYMMBIX pa3nunii He BBIIBIIeHO. OmHAKO
pa3Mep aHATM3UPOBAHHOM BHIOOPKH HE MO3BOJISIET CYIUTh
0 HaJIMYUM KJIWHUKO-TeHETUUECKUX Koppensuuii. Han-
OoIbIIAs TSKECTh KIIMHUYECKUX TPOSIBIICHUI U paHHSS
WHBaJIMAU3alus HaOIoganuch B 1 ciydae y OOJbHOM
C KPYITHOI Jieyieleit B 0bacTu XxpoMocoMul 9p13.3.
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