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PED®EPAT

Jlunnomuast padora 41 c., 12 puc., 5 Tabm., 63 ucrounuka.

KiawueBsie caoBa: NGS, CNV, osnwiencusi, HEBbIHAIIMBAHUE IPU
OepeMeHHOCTH, He(PpPOMaToiorus, HEKOPOHAPOTeHHbIE 3a00JeBaHUS  Cceplla,
KapAHOMaTOJIOTUSI.

O0bexT UCcCJIeJOBAHMS! JTaHHbBIE BBICOKOIIPOU3BOIUTEIHHOTO
cexkBenupoBanus (NGS) 262 o6pasnos JAHK. B BbeiOopke ObUTH MpeACTaBIICHBI
o0pa3lpl  CO  CHEAYIOIIMMHU  TNATOJOTHUSMHU: 3nuiencus — 23 oOpasia;
HEKOpOHApOTeHHbIE 3a00yieBaHus cepAama — 31 obpaselr; moueyHast HEIOCTATOYHOCTh
— 68 00pa3IoB; HEMOHOIICHHBIE ACTH — 55 o00pasmoB; Oone3nm cepama — 13
00pa31oB; 6e3 matojoruit — 72 odpasia.

Heab: mpoBecTH aHanW3 BapHWallMi 4YKCIIa KOMHMM B JAHHBIX PACIIHPEHHBIX
KIIMHUYECKHUX SK30MOB OEJI0pYyCOB U 00pad0OTaTh pe3ybTaThl aHAIN3a.

Meroabsl uccaenoBanmsi: OuomHpopmarnueckue (mpeaoOpaboTka ChIPhIX
JAHHBIX CEKBEHUPOBAHMSI, BbIpaBHUBaHUE npouTeHuii, CNV ananus).

B pesynbpTare ucciaegoBaTeabCKoM pabOThl ObLI CO31aH HAOOP CKPUMITOB ISt
CNV aHanmn3a DaHHBIX BBICOKOIIPOU3BOAUTEINBHOTO CEKBEHHPOBAHUA. C MOMOIIBIO
pa3paboTaHHBIX CKpUIITOB MpoBeeH mouck CNV y 262 marnuenTa u3 MmsITH BEIOOPOK
(HeKopoHaporeHHble 3a0ojeBaHUsl Cepla, KapAHONATOJOIMH JPYIMX THIIOB,
HEBbIHAIIMBAaHUE MPU OEpEeMEHHOCTH, Anuiencus, Hedponaronorus). OnpeneseHbl
mHoxkecTBeHHbIe CNV, acconuupoBaHHbIE C KaXIbIM THUIIOM MaTOJOTHH.
Boisenennpie CNV - mpeacTtaBistor co0OMl  MOTEHIMATbHBIE MapKepbl IS
onpeneneHusl MpelpacioioKEHHOCTH K JaHHBIM Thmam 3aboisieBaHuil. IlokazaHo,
YTO HaNU4YMe JEJICIHi, 3aTParuBaONINX TE€HBI ITUHKOBBIX MAalbIEB CIOCOOCTBYIOT
MOBBIIICHUIO PUCKA Pa3BUTHUSI HEBBIHAIIMBAHUS MPU OEPEMEHHOCTH, B TO BpeMs Kak
AYTUTMKAIIUU B JAHHBIX Te€HaX, HA00OPOT, SBISAIOTCA MPOTEKTUBHBIMU B OTHOIICHUU
JAHHOW MaTOJIOTHH.

BrIsiBIIEHO, YTO AYIUIMKAIMH, 3aTPardBaIOIie ITUPOKUI CIIEKTP T€HOB, MOTYT
ABIIATHCA MapKepaMH pPHCKa Pa3BUTHS OIWICTICUH, B TO BpeMs Kak JAeleluu
HEKOTOPBIX TE€HOB, BCTPEUAIOIIUECS B YEIOBEYECKOW TMOIMYJNALNU, Y TAIMEHTOB C
AMIIICTICUEH MPAKTUYECKU HE OOHAPYKUBAIOTCSL.

JInsi  HEKOpPOHApOTeHHOW  MaTOJOTMM  cepAlla  Haubojee  3HAYUMO
ACCOLIMMPOBAHHBIMU JIOKYCAMHU, OKA3aJIMCh KaK JIeJIEUH, TaK U Mpeodagaroinue mo
KOJIMYECTBY AYIUJIMKAIMU, C OOJBIIeH YacTOTOW BCTpEUarolIuecss B BBIOOpKE
MaIEeHTOB.



PODEPAT

JpimomHuas padota 41 craponka, 12 mamonkay, 5 Tadumiil, 63 KpbIHILIBIL.

KmouaBbiss  ciaoBbl: NGS, CNV, omisencis, HEBBIHOIIBAHHE IIPBI
IsDKapHacIli,  HedpamaTtanorisi,  HEKOPOHAPOTCHHBIE  3aXBOPBaHHI  COPIIA,
KapIbIsIaTanoris.

A0’eKTbl JacjielBAHHS: J1aJ3€HbIs BBICOKANpAIyKIIbIiHATa CEKBEHIpaBaHH:
(NGS) 262 y3opay HHK. VY BbiOapisl ObUTi MpajacTayieHbl Y30pbl 3 HACTYMHBIMI
naTajorisiMi: smiencis - 23 y30py; HeKapaHapareHHbIS 3axXBOpBaHHI cipua - 31
¥30p; HBIpa4yHasl HEIACTAaTKOBaclh - 68 y30pay; HeAaHOIIAHBIA M3eIl - 55 y3opay;
XBapoOkI capria - 13 yzopay; 6e3 maranoriii - 72 y30py.

Mbra pacieaBaHHsi: TpaBecll aHall3 BapbLALbIA KOJBKAcll KoM Yy
JaJ3€HbIX MalIbIPaHbIX KIIHIYHBIX 3K30May Oenapycay 1 anpaiiaBallb BbIHIKI aHAJI3Y.

Meraasl gacaeaBaHHsi:  OissiHdapMaThluHbIA  (Tpajanpanoyka ChIphIX
JaA3€HbIX CEKBEHIpaBaHHs, BbIpayHOYBaHHE ublTaHHAY, CNV anaiz).

VY BBIHIKY Jaciemuyail mpaibsl Obly CcTBOpaHbl HaOop ckpeinToy st CNV
aHaji3y  JaHbIX  BBICOKANpaJayKIbIHHAra CeKBEHIpaBaHHS. 3  janmamMmorai
pacrpaiaBaHbIX CKphINTOY mpaBen3eHbl momyk CNV § 262 mnampleHTa 3 msIl
BbIOApaK (HEKapaHapareHHbIsI 3aXBOPBAHHI CIPLA, KApAbIANATAIOrl IHIIBIX ThINAY,
HEBBIHOIIIBAaHHE Mpbl ISKapHACI, Jmulencida, Hedpanaranorisi). Bei3HauaHbl
MHOkHBISI CNV, acanplipaBaHblisi 3 KOXKHBIM ThilaM natayiorii. Beitynensis CNV
yayI[onb caboi MaT3HLBIMHBI MapKepbl JIJIs BBISHAYIHHS CXUIbHACI J1a 1aJ13€HBIX
ThiMay 3axBopBaHHsAY. Ilaka3ana, mMITO HasyHaclb A3SJIOK, SIKiS 3aKpaHAIOLb T'€HbI
LBIHKABbIX MaJIblIay CIPBISIIOLb MAaBBIIIIHHIO PBI3BIKI PA3BILILSI HEBBIHOUIBAHHS TPHI
LsKapHacli, y TOW Yac K AYIUIKalbll ¥ JaJ3€HbIX FeHaX, HaaaABapoT, 3'sSyJstolia
MPATIKTHIYHBIMI ¥ TaYbIHEHHI J1a JaJ3€Hal naTauorii.

Brisiynena, mro qyruiikampeli, SKis 3aKpaHarolb MIBIPOKI CIIEKTP T'eHay, MOTYlb
3'SYIISIIa MapKepaMi PhI3bIKI Pa3BILI AMIEICI, Y TOW Yac SK 350K HEKATOPBIX
reHay, sikis CcycTpakarollla Y uajiaBedail mamyJisiibli, y maibpleHTay 3 SMuIencisi
MIPAKThIYHA HE BBIAYJIIOLLIA.

J{ns HekapaHapareHHBIX TATajJoTi cipla Hailbosel 3HauHa acallbIsIBAaHBIMI
JIOKycaMi, ambIHYJICS SK J3sUIKI, TaK 1 MEepaBa)KHbIS Ma KOJIbKACI IyIUTIKAIbll, 3
OoJpIIall YacTaToi cycTpakaeMbls ¥ BbIOAPIIbI MALBICHTAY .



ABSTRACT

Diploma project 41 p., 12 fig., 5 tables, 63 sources.

Key words: NGS, CNV, epilepsy, pregnancy failure, nephropathology, non-
coronary heart disease, cardiomyopathy.

Subject: high-throughput sequencing (NGS) data from 262 DNA samples. The
samples were from the following pathologies: epilepsy — 23 samples; non-coronary
heart disease — 31 samples; renal failure — 68 samples; premature infants — 55
samples; heart disease — 13 samples; and no pathology — 72 samples.

The aim of the research: to analyse copy number variation in the extended
clinical exome data of Belarusians and to process the results of the analysis.

The research methods: bioinformatics (preprocessing of raw sequencing data,
read alignment, CNV analysis).

As a result of the research work, a set of scripts for CNV analysis of high-
throughput sequencing data was created. The developed scripts were used to search
for CNVs in 262 patients from five samples (non-coronary heart disease, other types
of cardiopathology, pregnancy failure, epilepsy, nephropathology). Multiple CNVs
associated with each type of pathology were identified. Identified CNVs are potential
markers for the predisposition to these types of diseases. Deletions affecting CNV
genes were shown to contribute to the risk of miscarriage while duplications in these
genes were shown to be protective against this pathology.

Duplications involving a wide range of genes have been shown to be risk
markers for epilepsy, while deletions of some genes found in the human population
are virtually undetectable in patients with epilepsy.

For non-coronary heart disease, both deletions and predominantly duplications
were found to be the most significantly associated loci, with a higher frequency of
occurrence in a sample of patients.



