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PE®EPAT

Jumnomuas pa6ora: 51 crpanun, 13 pucyHKoB, 2 TaOIuUIbl, 26 HICTOYHUKOB.

KitoueBble cnoBa: remodpunuss B, ren F9, ¢aktop cBepthiBanus X,
cekBeHHpoBaHue 10 CaHrepy, BBICOKONPOU3BOAUTEIBHOE CEKBEHHUPOBAHUE,
MyTalus, OJHOHYKJICOTHIHAS 3aMEeHa, MUCCEHC MyTalisi, HOHCEHC-MYTallHsl.

Lenbro naHHOM pabOTHI SBISIETCS ONpPEAETIEHUE MOJIEKYIIPHO-TEHETUYECKOT O
npoduns remopuiauu B cpenu MmanMeHTOB JETCKOro BO3pacTa Ha TEPPUTOPHUH
PecnyOnuku benapychs.

B nanHO#l paboTe UCHOJB30BAIUCH MOJIEKYJISPHO-TEHETUYECKHE METOMbI
uccienoBanus: Beiaenaenue JJHK, BICOKOMPOU3BOAUTEILHOE CEKBEHUPOBAHUE IS
napajiyIeIbHOrO MPOYTEHUsT MHOKECTBA yYaCTKOB I€HOMa M CEKBEHHPOBAHUE TIO
Conrepy i1 UICHTU(UKAITUA KOHKPETHBIX TeHETUUECKUX U3MEeHEeHuH B rene F9.

I'emodunus B sBnsercss HaAcleJACTBEHHBIM HapYIICHHEM CBEPTHIBAEMOCTH
kpoBu u Bcrpevaercss 1:30000. M3yueHne MOJEKyISIpHO-TEHETUYECKUX ACIIEKTOB
MO3BOJISIET BBIABUTH OCOOCHHOCTHM JAHHOTO 3a00JieBaHUsA, YTO B JalIbHEHIIeM
MIOMOYKET MPU NPUMEHEHUH aJpecHON Tepanuu, a Takxke s 0osee 3G HeKTUBHOM
JTUArHOCTUKH.

B pesynbrare BBHICOKOMPOM3BOJIUTEIHLHOTO CEKBEHHUPOBAHUSA TI'E€HETHYECKHE
Hapymenuss B reHe F9 Owbutn BeisiBieHsl 'y 100% mnanuwentoB (N=17) wu
MIOJITBEPK/ICHBI C TIOMOIIIBIO ceKBeHUpoBaHusa 1o Caurepy. [Ipu aToM nporieHTHOE
COOTHOUIEHHE Moaydwioch cuenyomum: 58,82% (n=10) mwucceHc-myTalui,
23,53% (n=4) noncenc-myrtanuii, 5,88% (n=1) mytanuii B mpOMOTOPHOM 00J1acTH,
5,88% (n=1) HeOOIBIIUX ACIICIHI, TPUBOIAIINX K CABUTY PAMKH CUHMTHIBAHUS W
00pa30BaHUIO MPEKIACBPEMEHHOTO CTOM-KOJ0HA, 5,88% (n=1) KpymHBIX nenenu,
3aTparMBaolIMX BCIO KOJUPYIOLIYIO MOciea0BaTeNbHOCTh reHa F9. Onpenenenue
MOJIEKYJIIPHO-T€HETUYECKOTO npoduist remoduianu B cnoco6cTByeT Bepudukanuu
KIIMHUYECKOTO JuarHo3a remoduiuu B, yCTaHOBIEHHIO B3aUMOCBS3U MEXIY
TeHOTUIIOM M (PEHOTHUIIOM, WHIUBUIYATN3AI[UN TAKTUKHA MTPOBOIUMOTO JICUCHHS U
MPOBEJCHUIO TEHETHYECKOTO KOHCYJIbTUPOBAHHUSA, a TAKKE HCIOJb3yeTCs A
BBISIBJICHUSI HOCUTEINEH reModuinu B u 11 npenatanbHONW JUATHOCTUKH.



PODEPAT

Hpimnomuas padota: 51 craponak, 13 mantonkay, 2 Tabiinbl, 26 KpbIHILI.

KimtouaBbist cnoBel: remaduiis B, rem F9, daxrap 3roprBanns IX,
cexBeHipaBaHHe ma CoHrepy, BBICOKAMpaIyKIIbIiiHAe CEKBEHipaBaHHE, MYTallbls,
aJIHaHyKJIeaThITHAs 3aMEHA, MICOHC MYTallblsi, HOHCOHC-MYTAIbIS.

MbTa raTail paboThl - BBI3HAUPHHE MAJICKYJISIpHA-TCHETBHIYHAra MpoQiiTo
remadutil B capon azingyara KaHTBIHTEHTY NalbIEHTay Ha TIPBITOPbII PacmyOmiki
benapyce.

VY nmaazeHail mpaibl BBEIKAPBICTOYBANICS MaJIeKyJIspHA-TCHETHIYHbISI METa/Ibl
nacnenaBanus: BbutyudHHe JIHK, BhICOKampamgyKIpliiHae CEKHBEHipaBaHHE IS
napaseibHara 4YslTaHHS MHOCTBA ydacTKay reHOMY 1 cekBeHipaBaHHe ma CoHrepy
JUTSL 1IPHTHI(IKAIIBII KAHKPITHBIX T€HETHIYHBIX 3MeH y rene F9.

Iemadinis B 3'synsera reHeThIYHBIM MAapyIIPHHEM 3TycallbHACI KPBIBI 1
cyctpakaenua 1: 30000. BeiByusHHE MaeKysipHa-T€HETBIYHBIX acCIEKTay Ja3Basie
BBISBILb acabiiiBaciii Jaj3eHara 3axBOpBaHHS, IITO ¥ JNaJeHIIbIM J1armaMoxka Mpbl
pacrparoyisl 1 HASIIIIHAI criocaday JISTY2HHS, a TakcaMa J1s 00JIbII A()eKThIYHAM
JBIATHOCTBIKI.

VY BBIHIKY BBICOKAIpaayKIbliHara CeKBEHIpaBaHHS T€HETHIYHBIS MapyLIIIHHI
y rene F9 Obuni Besynensl ¥ 100% mnarnpleHTay 1 marBepaKaHbl 3 Janmamoran
cexBeHipaBaHHs ma Courepy. IIpel raTeIM aTpbiManacs 58,82% (n=10) micaHCc-
MyTaupiil, 23,53% (n=4) HoHcAHC-MYyTalbId, 5,88% (n=1) MyTaublil y mpamaTopHai
BoOmaciii, 5,88% (n = 1) HEBSITIKIX BBIAANCHHSY, SIKIS PBIBO3SIb Ja 3pyXy paMKi
CUBITBAHHA 1 aayKallpll 3ayyacHara CTOn-KoAoHy, 5,88% (n = 1) Bsumikix
BBITAJICHHAY, SIKiS 3aKpaHalollb YCIO macisiioyHacis reHa F9. 3a xomt BeI3HaUAHHS
MaJieKyJIIpHa-TeHeThiuHara mnpoduro remadinii B agoOpiBarora Bepbidikaibi
KIIiHIYHara JpiarHasy remadinii B, ycranaynenne y3aemacyBsi3i maMi>k TeHAThITAM
1 eHaTeImaM, iHABIBIAYyaTi3allbli TAKTHIKI MpaBoj3iMara JISUYdHHS 1 TPaBAI3CHHIO
reHeThIYHAra KaHCYJIbTaBaHHS, a TaKcaMa BBIKAPBICTOYBACIAa [IJISl BBIAYJICHHE
HochOITa remadimii B 1 11 mpsHaTaabHal JBISTHOCTBIKI.



ABSTRACT

Diploma project: 51 p., 13 figures, 2 tables, 26 sources.

Keywords: hemophilia B, gene F9, coagulation factor IX, Sanger sequencing,
next generation sequencing, mutation, single nucleotide polymorphism, missense
mutation, nonsense mutation.

The aim of this work was to determine the molecular genetic profile of
hemophilia B among pediatric patients in the territory of the Republic of Belarus.

In this work, molecular genetic research methods were used: DNA isolation,
next generation sequencing for parallel reading of multiple genome regions, and
Sanger sequencing to identify specific genetic changes in the F9 gene.

Hemophilia B is an inherited bleeding disorder that occurs in 1:30,000. The
study of molecular genetic aspects makes it possible to identify the features of this
disease, which will further help in the development and improvement the treatment
methods, as well as for more effective diagnosis.

As a result of next generation sequencing, genetic disorders in the F9 gene
were detected in 100% of patients and were confirmed using Sanger sequencing.
The percentage ratio was as follows: 58.82% (n=10) missense mutations, 23.53%
(n=4) nonsense mutations, 5.88% (n=1) mutations in the promoter region, 5.88%
(n=1) small deletions resulting in a frameshift and the formation of a premature stop
codon, 5.88% (n=1) large deletions affecting the entire coding sequence of the F9
gene. By determining the molecular genetic profile of hemophilia B, the clinical
diagnosis of hemophilia B is verified, the relationship between the genotype and
phenotype is established, the tactics of treatment are individualized and genetic
counseling is carried out, and is also used to identify the carrier of hemophilia B and
for prenatal diagnosis.



