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PEDEPAT

Junnomnas paboma conepxut 64 crpanunbl, 14 pucynkos, 10 Tabmur, 85
JUTEPATYPHBIX UCTOYHHUKA.

Knioueswie Cl084a: I'EH RB1, PETUHOBJIACTOMA,
BBICOKOITPOU3BOJAUTEJIbBHOE CEKBEHHMPOBAHUWE, MOJIEKYJIAPHO-
I'EHETUYECKOE TECTUPOBAHUE, I'EHETUYECKOE
KOHCYJIbTUPOBAHMUE.

Obvexm uccneoosanus. llalueHThl C AWMArHO30M PETUHOONACTOMA U HX
KPOBHBIE POJICTBEHHUKH.

Lenv pabomul. Y CTaHOBUTH CIIEKTP BPOXKICHHBIX TEHETUYECKUX HAPYLICHHI
B reHe RB1, a Takke CBSI3U C KIMHUYECKUM (PEHOTUIIOM B TPYIIE MAIMEHTOB
JIETCKOTO BO3pacTa ¢ pETHHOOIaCTOMOM.

Mamepuanvt u memoowvl ucciredosanus. B wuccnenoBanue BrirodeHo 20
NAlMEHTOB W3  HEPOACTBEHHbIX cemed. COOTHOIIEHWE TMalueHTOB C
MOHOJIATepAIbHOW W OujaTepalbHOM peTuHoOmacTtoMoit  coctaBuio  9:11
cooTBeTCTBEHHO. ['eHoMHyro JIHK Beigensim w3 CyCHeH3WM JIEMKOLUMTOB
nepudepudeckoil KpoBu (GeHOI-XJI0popopMHON dKcTpakuuei. Jlanee mpoBoaMIN
ceputo 1P nns ammndukanmu pparMeHToB, BKIIOYAIOIIUX TOCIEA0BATEIbHOCTH
BCEX 3K30HOB, PETHOHBI MPUJIETAIOIIUX CIUIaiC-CAaTOB U IPOMOTOPHBIE OOJIACTH.
JleTekTHpOBaHUE IMOCJIEI0BATEIBHOCTEN AMIUIMKOHOB BBINOJHSUIA  METOIOM
BBICOKOIPOU3BOJIUTEIBHOTO  CEKBEHUpOBaHUs. (OOHapyKEHHbIE HapyILICHHUS,
UMEIOIINE KIMHUYECKYIO 3HAYUMOCTh, MOATBEPKIATM METOAOM KalHWJUISIPHOTO
cekBeHUpoBaHus 10 CaHrepy. KpynHble ITOJIOMKHM OHpEAeNssid  METOJ0M
MYJIBTHIUICKCHOW TMPp00a-3aBUCUMON JIMTa3HOW peakiuu Wik (QIyOpeCIeHTHON
rubpuansaiuu in Situ. Tlpu BBISBICHUM HapylleHHS y MPOOaH/A, BBIMTOIHSIIH
MOJIEKYJIIPHO-TEHETUYECKOE HCCIIEOBAHUE €r0 KPOBHBIM POJICTBEHHUKaM. Takum
o0Opa3oM, ObLIT U3yUYeH 'eHEeTUYECKHI MaTepral 5 ceMeit.

Ilonyuennvie pesyromamei. Y 14 mauueHTOB BbIABICHO 13 pa3inuyHbIX
TeHEeTUYECKUX HapylIeHuH, 4 U3 KOTOPHIX paHee HE ObUTM UACHTU(DUIUPOBAHBI Yy
NAIMEeHTOB ¢ peTHHOOIacTOMOM cpenu Apyrux nomysauuid. Cpenu 13 yHUKaIbHBIX
HapymeHui: 5 nedexToB B cIuaiic-caiiTax; 2 MUCCEHC; 2 HEOONBIINUX ACICINMN,
OPUBOAIIMX K CABUTY PaMKHU CUMTHIBAHUS; 3 KPYNHBIX Jenenuu; 1 HOHCEHC.
IepmunanbHple  HapymieHust omnpeneneHsl  y  33,3% (3/9) mammenToB C
MOHOJIaTepabHON petuHoOIacTomoi n'y 100% (11/11) ¢ GumarepalibHO#, cpenn
kotopeix 'y 10% (2/20) namueHToB omnpencnéH HACICACTBCHHBIH XapakTep
petuno6actombl. [Ipu uccnenoBanuu 5 cemeil, y 3 npoOaH 0B HapyIIEHUs ObLIH
KJIaccu(uIupoBaHbl Kak BO3HUKIIHE (e NOVO. Bce BBISIBICHHBIE T€HETUYECKHE
HapyIIeHNs ObLTH JIETCKTHPOBAHBI B reTepo3uroTHoM coctossaun. Y 70% (14/20)
NaneHToB MyTanuu rena RB1 Ob111 onpeienieHbl Kak BPOKIEHHbIE.



PODEPAT

Hvinnomnas npaya 3msmrygae 64 craponki, 14 mamonkay, 10 tabmim, 85
JITapaTypHBIX KPBIHILIBI.

Knrouaswis CJ108b: I'EH RB1, POTBIHABJIACTOMA,
BBICOKATIPAJTYKIIBIMTHAE CEKBIHIPABAHHE, MAJIEKYJISIPHA-
I'EHETBIYHAE TOCTABAHHE, TEHETBIYHAE KAHCYJIbTABAHHE.

Ab'exm oOacneoasannsa: IlanpleHTsl 3 JpISITHA3aM pAIThIHAONacTOMa 1 1X
KPOYHBISI CBAsIKI.

Mb>ma npaywei: Y cTansBalb CIEKTP NPbIPOIKAHBIX T€HETHIYHBIX TAPYIIIHHSIY
y rene RB1, a takcama cyBs3i 3 KIiHIYHBIM (DeHaThIIaM ¥ Tpylie HalbleHTay
n3ingyara y3pocTy 3 paThiHa0JIacTOMAM.

Mamospuvianel i memaovl Oacnedasanns: Y naciefaBaHHe YykiaodaHa 20
naipleHTay 3 HApOJHACHBIX ceM'sy. CyalHOCIHBI MallbIeHTay 3 MOHaJaTIpalibHal 1
OutatopanbHail paThiHaOMacTomail cknama 9:11 anmaBemna. ['enomuyro JIHK
BbUTy4aJli 3 3aBici JieHKaupITay mnepbidepblyHail KpbiBl (eHoa-xnapadopMHai
AKCTpAKIbIAN. Jlanel mpaBoa31iIi CEPHI0 MadiMepa3HbIX JAHI[YTOBBIX PIAKIIbIN AJIs
amIutipikanpll  pparMeHTay, SKisS YKIOYalb HaciJoyHacHl VYcCiX 53K30HAY,
pori€Hbl MPBUIETIBIX CIUIalic-caiiTay 1 mpamoTapHble BoOjacui. JIPTokTaBaHHE
NacisAIOYHACHAy AaMIUTIKOHAY BBIKOHBaJl MeTaJaM BbICOKaNpadyKIbliiHAra
CEKBIHIpBaHHA. BBIAYIeHbI NapylIdHHI, SKis Marolb KIIHIYHYIO 3HA4HACLb,
nanBspaKaidl MeTaJaM KamuisipHara cekBiHipBaHHS na Canrepy. ByitHbiga nanomki
BbI3HAYAJIl MeTajaM MYJbTHIIUIEKCHAH MpoOa-3aiexkHail JirasHail plakubli abo
(uryapacipHTHa riopsiab3anpli in Situ. TIpsl BeIsyIeHH] apyndHHS ¥ npadaHna,
BBIKOHBAJII MaJIEKYJISipHA-TeHETHIYHAE AACTICAaBaHHE A0 KPOYHBIM cBasikaM. Takim
YbIHaM, ObIY BHIByYaHbl T€HETHIYHBI MATIPBISIT 5 ceM'sy.

Ampvimanvia eviniki: Y 14 nmanpleHTay BblgyieHa 13 pO3HBIX M€HETBIYHBIX
napyumHHAY, 4 3 sKiX paHed He ObUIl 1I9HTHIPIKABAaHBI ¥ TMalbleHTay 3
paThIHaOIacTOMaM CApO IHIIBIX NamyJsibiid. Capon 13 yHIKaNbHBIX MAapYyLIIHHSIY:
5 madexray y cruraiic-caidTax; 2 MICCIHC; 2 HEBSITIKIX ADJICIIbI1, SKisl TPBHIBO3SIb J1a
3pyXy paMKi CUBITBaHHS; 3 OyHHBIX J3uenbli; | HoHCAHC. ['epMiHaIbHBISA apyLIdHHI
BbI3HauaHbl ¥ 33,3% (3/9) maubieHTay 3 MOHAIATIpabHAN pAThIHAOIACTOMAM 1 ¥
100% (11/11) 3 GinarspanbHaii, cspon skix y 10% (2/20) manpsieHTay BhI3HAYAHBI
CHaJuYblHHBI XapakTap perunobnactombl. [Ipel nmacnenaBanHi 5 cem'sy, y 3
npo0OaH0B MapyNIIdHHI ObUTI KiIacidikaBaHbl K Y3HIKI 0€ NOVO. Yce BBISTYICHBIS
TeHETHIYHBIS MapyIIdHHI ObUIl JETEKTUPOBAHBI ¥ rerepo3urotHom crane. Y 70%
(14/20) mameienTay myTansli TeHa RB1 ObUTi BRI3HAYAHBI SIK IPBIPOIKAHBIS.



ABSTRACT

The diploma work contains 64 pages, 14 figures, 10 tables, 85 literary sources.

Keywords: RB1 GENE, RETINOBLASTOMA, NEXT GENERATION
SEQUENCING, GENETIC TESTING, GENETIC COUNSELING.

The object of the study: Patients with retinoblastoma and their blood relatives.

Objective: To establish the spectrum of hereditary genetic disorders in the RB1
gene, as well as the connection with the clinical phenotype in a group of pediatric
patients with retinoblastoma.

Materials and research methods: 20 patients from unrelated families were
included in the study. The ratio of patients with monolateral and bilateral
retinoblastoma was 9:11, respectively. Genomic DNA was isolated from a
suspension of peripheral blood leukocytes by phenol-chloroform extraction. Next, a
series of PCR was performed to amplify fragments including sequences of all exons,
regions of splice sites and promoter regions. Detection genetic analysis was
performed by next generation sequencing. The detected disorders that are of clinical
significance were confirmed by the Sanger capillary sequencing method. Large-
scale mutations were determined by multiplex ligation-dependent probe
amplification or fluorescent hybridization in situ. If a mutation was detected in a
proband, then a molecular genetic study was performed for his blood relatives. Thus,
the genetic material of 5 families was studied.

The results obtained: 13 different genetic disorders were detected in 14
patients, 4 of which were not previously identified in patients with retinoblastoma
among other populations. Amidst the 13 unique mutations were: 5 defects in splice
sites; 2 missences; 2 small deletions resulting in a frameshift; 3 large deletions; 1
nonsense. Germinal disorders were detected in 33.3% (3/9) of patients with
monolateral retinoblastoma and in 100% (11/11) with bilateral, among which 10%
(2/20) of patients had hereditary retinoblastoma. In the study of 5 families, in 3
probands, violations were classified as de novo. All identified genetic disorders were
detected in a heterozygous state. In 70% (14/20) of patients, mutations of the RB1
gene were identified as hereditary.



