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PEDEPAT

Hunnomuas padora 39 c., 11 puc., 2 Tabmn., 26 ICTOYHUKOB JTUTEPATYPHI.

KualoueBblie ciioBa: MukpodTansmus, aHoTaabMus, kKatapakTta, TeH SOX2,
red OTX2, ren CRYAA.

Oo0bexkTr wuccaenoBanusa: J[HK, BoigeneHHas wu3  JIGUKOIUTOB JIBYX
NAlMEHTOB ¢ MUKpodTanbmueil; adoptuBHbld Matepuan [ u I TpumectpoB ¢
pPa3IMYHBIMH [TATOJOTUSIMHU.

Heabp wuccaenoBanusi: Paspaborate Mopdosornyeckue moKa3aTeNlu
OMOMETpPUM JIMUEBBIX W TJA3HBIX CTPYKTYp Ui IUIOJOB B MEPBOM M BTOPOM
TPUMECTpPE OEPEMEHHOCTH, a TAKXKE ONPENEIUTh BKJIAJ PA3JIUYHBIX T'€HOB B
ATHOJIOTHIO MUKPO(TaTbMUH MPU CEMEHOM Cilydae 3a00JIeBaHUS.

Metoasl wucciaenoBanusi: Ontuueckass Ouomerpus, Bwiaenenue JIHK,
CekBeHHpOBaHUE o CoaHrepy, NoJIMMEpa3Hasi  LEeMHas  peakiws,
BBICOKOITpon3BoauTeNbHOe cekBeHupoBanue (NGS), Illumina.

beun mpegoxken komiuieke u3 10 mopdomeTpudeckux Mokazarenen s
pa3paboTku Mojenu auddepeHIraIbHOTO pocTa JiMila IJIoJa MO  €ro
TOPU30HTAIBHON U BEPTUKAIBHON OCSM M MOJEIM Pa3BUTHS I1a3a, HEOOXOJUMBIX
JUIsl TUArHOCTUKM Ta3HbIX naTtojoruid. C MOMOUIbI0 JaHHBIX MOKa3aTene Obuia
OCYILIECTBJICHA OUOMETpUs 65 TII0/0B, UMUHUPOBAHHBIX IO TEHETHYECKUM
MOKa3aHUsIM WM B PE3YJIbTaT€ CAaMONPOMU3BOJIBHBIX a0OPTOB, YTO SBISETCSA
HaYyaJIbHBIM 3TalioM CO3AaHUs 0a3bl NAaHHBIX, HEOOXOOUMOW HJisi MPOBEACHUS
KOPPEISILIUUA «BO3PACT/AUArHo3 IUI01a — pa3Mep TIa3HbIX U JIMLUEBBIX CTPYKTYP».

beuto mpoBeneno cexBeHupoBanue mo merony Conrepa renoB SOX2 u
OTX2 y nmByx manmueHTOB ¢ MukpodTanmbMueid. CeKBEHUPOBAHUE HE BBISIBHIIO
HaJIUM4Ms MyTalUid B UCCIEAYEMbIX T€HAX.

bb10 MpOBEAEHO BBICOKOMPOU3BOAMTEILHOE CEKBEHUPOBAHUE TE€HOMHOM
JHK mo meroay lllumina ¢ npumenenuem manean TruSight One (lllumina Inc.,
SanDiego, CA, USA), pe3ynbTathl KOTOPOTO CBHICTECIBLCTBYIOT O TOM, YTO
NAlMEHThl SBISIIOTCA TE€TEPO3UTOTHBIMU HOCHUTENISIMH IaTOI€HHOTO BapUaHTa
€.346C>T (NM_000394.3, p.Argl16Cys) B rene CRYAA. CoriiacHO IpoBepKe
JAHHOM MyTAalMK C MOMOILBIO aIrOPUTMOB YCTAHOBJIEHUS CBSI3€M C Pa3jIM4HbIMU
3a00JIeBaHUSIMU, [aTOI€HHbIE BAapUAHTBI B 3TOM TI€HE B TIE€TEPO3UTOTHOM
COCTOSIHUM AaCCOLIMMPYIOTCS C Pa3BUTHEM paA3JIMYHBIX (POPM BPOKIECHHOM
karapaktel 9 (Cataract 9, multipletypes, OMIM 604219), B TOM uucne c
CUHAPOMOM KaTapakTa-MUKPOKOpPHEA, C ayTOCOMHO-JOMUHAHTHBIM M ayTOCOMHO-
pELEeCCUBHBIM THUIIOM HacjeAoBaHus. llomydeHHbIE pe3yNbTaThl MOATBEPHKIAIOT
cBa3b myTannu ¢.346C>T B rene CRYAA ¢ HanuuueM y NallMeHTOB UCCIEAYEMBIX
IJIA3HBIX ITATOJIOTUH.



PODEPAT

Jpimiomuas padora 39 c., 11 man., 2 Tabin., 26 KpbIHIIL JiTapaTyphl.

KarouaBbisi c10Bbl: MikpadTanbMisa, anadraneMmis, kaTapakra, reH SOX2,
red OTX2, ren CRYAA.

A0'exkT nacaenaBanns: JIHK, Boia3enenas 3 neilkanpitay AByX MallbleHTAY
3 MikpadTanpmisii; abapteiyusl Mampsisin [ 1 I TpeimecTpay 3 po3HBIMI
MaTaJIOTisIMI.

Mbra naciaenaBanns: PacnpanaBais Mapdanarianbls maka3yblki O1IMeTphIi
aca®oOBBIX 1 BOYHBIX CTPYKTYp Uil IUIaJ0Y y MEpUIbIM 1 JAPYTiM TPBIMECTPHI
ISDKapHacIli, a TakcaMa BBI3HAYBIh YKIAJ PpO3HBIX TEHay Yy OSTHIUIOTIIO
MikpadTanabMii Pl CAMEUHBIM BBITIAAKY 3aXBOPBaHHS.

Meraabl pacaegaBaHHsi: AnTeluHas —OisimeTpbisi, BbulyuwsHHe JIHK,
CexBeHipaBanHe mna  CoHrepy, najgiMepa3Haid  JIaHILYTOBas — pAakUbId,
BBICOKaIpaayKibliiHae cekBeHipaBanHe (NGS), [llumina.

bely npamanaBaHbel KoMIuiekc 3 10 mapgamMeTpblyHBIX Naka3ublKay IS
pacrpanioyki  Maadm  AblpepiHIbIsUIbHATA POCTY acoObl  IUJIOAY Ma  Sro
rapbi3aHTajibHal 1 BEpThIKAJIbHAN BOCAX 1 MaJRJIl pa3Billllsl BOYbI, HEAOXOIHBIX JJIsi
JBISITHOCTBIKI BOYHBIX MaTaJoOrid. 3 mamamorail JaJ3eHbIX MaKa3ublkay ObLia
QXBIIEYIeHa O1IMETPhIS 65 MIan0y, SMIMIHABAHBIX A TEHETHIYHBIX MaKa3aHHSIX
a00 ¥ BBIHIKY CaMaaJIBOJIbHBIX abopTay, MTO 3'ayjselila Ma4aTKOBBIM JTaram
CTBapAHHs 0a3bl Na/3eHbIX, HeaOXoaHal I MpaBAA3€HHS KapaJsiel "Y3pocT /
JBISITHA3 TUIOAY - TaMepP BOYHBIX 1 aCa0OBBIX CTPYKTYp'.

bruto mpaBenszena cexkBeHipaBaHHe ma Metaa3e Conrepa renay SOX2 1
OTX2 y nByx mnampleHTay 3 MikpadTanbmisii. CekBeHIpaBaHHE HE BbISBLIA
HasyHACI1 MyTallblid y TOCIEIHBIX I'€HaX.

beio mpaBen3eHa BbICOKaNpaayKibliiHae cekBeHipaBaHHe reHomHai JIHK
na Meraase [llumina 3 yxeiBanneM nanami TruSight One (Illumina Inc., SanDiego,
CA, USA), BbHIKI siKOTa cBeaualb a0 TbIM, IITO TAIlBICHTHI 3'AYJSIONIA
reTepPO3UTOTHBIMU HOCHOITaM1 matareHHara BapbisHTy ¢.346C> T (NM 000394.3,
p.Argl16Cys) y reme CRYAA. IlaBomsie mnpaBepki Jaa3eHail MyTaibll 3
JanaMorail  anrapeiTMay yCTaJsiBaHHS CYBSI3SLy 3 pO3HBIMI 3aXBOPBaHHSMI,
NaTareHHbIs BapbISIHTBI Y TITHIM IF€HE Y TeTepO3UrOTHOM CTaHE acalbIIOoNIA 3
pa3BilIEM po3HBIX Gopmay npeipoKaHail katapaktsl 9 (Cataract 9, multipletypes,
OMIM 604219), y TbIM JiKy 3 CIHAPOMaM KaTapakTa-MIKpakapHes, 3 ayTacOMHa-
JAMIHAHTHBIM 1 ayTaCOMHA-P3LACCIYHBIM ThIMIAM yCIaIKOYBAHHIHHSA. ATPhIMAaHbIS
BBIHIKI MalBspaXKaolb cyBsa3b myTalbli ¢.346C> T § rene CRYAA 3 HasyHaciio
¥ marpleHTay A0CIEAHbIX BOUHBIX MMAaTaJOTIH.



ABSTRACT

Diploma project 39 pages, 11 figures, 2 tables, 26 sources.

Key words: microphthalmia, anophthalmia, cataract, SOX2 gene, OTX2
gene, CRYAA gene.

The object of the research: DNA isolated from leukocytes of two patients
with microphthalmia; abortive material of | and Il trimesters with various
pathologies.

The aim of the research: To develop morphological indicators of
biometrics of facial and ocular structures for fetuses in the first and second
trimester of pregnancy, as well as to determine the contribution of various genes to
the etiology of microphthalmia in a family case of the disease.

Research methods: Optical biometrics, DNA extraction, Sanger
sequencing, polymerase chain reaction, new generation sequencing (NGS),
[Hlumina.

A set of 10 morphometric indicators was proposed to develop a model of
differential growth of the fetal face along its horizontal and vertical axes, and a
model of eye development necessary for diagnosing ocular pathologies. Using
these indicators, biometrics of 65 fetuses eliminated for genetic reasons or as a
result of spontaneous abortions was carried out, which is the initial stage in
creating a database necessary to conduct a correlation "age/diagnosis of the fetus -
the size of the eye and facial structures"

Sanger sequencing of the SOX2 and OTX2 genes was performed in two
patients. Sequencing did not reveal the presence of mutations in the investigated
genes.

New generation sequencing of genomic DNA was performed using the
[llumina method with the TruSight One panel (lllumina Inc., SanDiego, CA,
USA), the results of which indicate that patients are heterozygous carriers of the
pathogenic variant ¢.346C>T (NM_000394.3, p.Arg116Cys) in the CRYAA gene.
According to the verification of this mutation using algorithms for establishing
associations with various diseases, pathogenic variants in this gene in the
heterozygous state are associated with the development of various forms of
congenital cataract 9 (Cataract 9, multiple types, OMIM 604219), including
cataract-microcornea syndrome, with autosomal-dominant and autosoma- recessive
mode of inheritance. The obtained results confirm the association of the ¢.346C>T
mutation in the CRYAA gene with the presence of the investigated eye pathologies
in patients.



