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PED®EPAT

Junnomuas padota 71 c., 24 puc., 18 ta6u., 60 HICTOUHUKOB.

KitoueBbie cnoBa: ren LMNA; JIKMII; cexBenupoBanue no CaHrepy u
CEKBEHHPOBAaHHUE HOBOTO MOKOJIEHUS; OMOMH(pOpMaTHKA.

OObeKT  uccleqoBaHus:  MalMeHThl C  UauMomnaTtudecko  dopmoi
munarauoHHod kapauomuonatuu (JAKMII) ¢ ¢denorunuueckumu Mapkepamu
JAMUHOBBIX aHOMAJIMI: HAPYIICHUS CEPJCYHOTO0 pUTMa U TPOBOJUMOCTH.

Henb: mpoectu nouck mytanuii B reHe LMNA y nanuentos ¢ IKMII Tumna
1A.

Metonsl uccinenoanus: Boienenne JHK, nonmumepasnas nenHas peakuus,
anekTpodope3 B arapo3HOM rene, cekBeHupoBaHue no CrHrepy, CeKBEHUPOBaHUE
HoBoro mnokonenus (NGS). Meroasl OuomHpopmaTHueckoil oOpabOTKH JaHHBIX
ObUTH TIpOBe/IeHBI ¢ oMotk online-cepeucoB (Human Splicing Finder, Jpred4,
Align-GVGD, Condel) u 10MOJIHUTEIBLHOTO MPOrPaMMHOTO OOECIICUCHHS Ha
wiatdopme Linux (Trimmomatic, Bowtie2, Samtools, Bcftools).

JKMIT Tuna 1A — 3aboseBaHue MHUOKapj/a, XapaKTepU3YIOIIeecs
pacTshHKEHUEM  JIEBOIO  JKelyJouka ©Oe3 yBEJIWYeHUss €ero TOJIIUHBI U
BO3HMKHOBEHUEM CHUCTOJIMYECKON AuchyHKuuu. MyTtamuu B rene jnamuHa A/C
(LMNA) BbI3BIBAIOT pa3BUTHE ayTOCOMHO-IoMuUHaHTHOW ¢opmer JIKMIT 1A.
Jlamunpl A/C y4yacTBYIOT B peryisiiuid (opMmbl slipa, SKCIPECCUU TE€HOB U
KJIETOYHOT'O LUKJIA.

[Touck mytanuit B rene LMNA y 155 nanuentoB ¢ JJKMII Obu1 BbinonHeH
METOJIOM MPSIMOTO CeKBeHUpOoBaHUs. U3 12 akTUBHO TPaHCKPUOUPYEMBIX 3K30HOB
ObLTM TpoaHaIu3upoBaHbl 7 5k30HOB: 1, 3, 4, 5, 8, 9, 10. Merogom NGS 6nu1
BBITIOJTHEH TTouck myTtanuii B rene LMNA y 21 namnuenra.

bbut  OOHapy>KeHbl S pa3IMYHBIX MyTalMd y TSTH HEPOJCTBEHHBIX
NAIMEHTOB, KOTOPbIE MPUBOIAT K 3aMEHAM aMUHOKHUCIOTHBIX OCTAaTKOB Ha YPOBHE
Oesika ¥ ¢ OOJIBIION BEPOSTHOCTHIO OoTBedaroT 3a pazsutue JAKMII — Argl89Trp -
rs267607626, Arg190Pro - rs267607571, Arg249Gly — rs121912496, Trp520Arg —
rs267607557, Thr528Arg — rs57629361. Kpome Toro, y 82 4enoBek 0OHApYKEHO
18 OJHOHYKJICOTHUAHBIX 3aMEH, MATOT€HHAs pOJib KOTOPBIX IIPEICTaBIACTCS
MaJIOBEPOSITHOM.



PODEPAT

JpiioMHas pabdora 71 c., 24 mai., 18 tadi., 60 KpbIHiLL.

KitouaBbig cnoBel: reH LMNA; JIKMII; cexkBenipaBanHe mna CaHrepy i
CEKBEHIpBaHHE HOBara nakajieHHs; OisiiHdapMaThIKa.

AO'eKT naciielaBaHHs: MalbICHTHI 3 1bIsNaTEIYHAN opMail nblIaTalbIiHan
kapasisimisinateil (JKMII) 3 ¢enaTpimiunami mMapkepami jJamMiHaBBIX aHaMaiil:
napyunsHHE cap/PyHara pelTMy 1 IpaBOIHACIII.

Mbra: npasecui nomyk MyTansii y rene LMNA y nansienray 3 JIKMII,
ThII 1A.

Mertanbl nacnenaBanHs: BbUTyudsHHe JIHK, mamimepasnas mnaniyromas
prakupblisi, snekTpadap’3 y arapo3HbIM rejl, cekBeHipaBaHHe mna CoaHrepy,
cekBeHipBaHHe HoBara nakajieHHs (NGS). Meranpl OisiiHpapMaTbiuHail anparoyki
JMaA3eHbIX ObUIl mpaBen3eHbl 3 pgamnamoraid online-cappicay (Human Splicing
Finder, Jpred4, Align-GVGD, Condel) i magatkoBara mparpaMHara 3a0ecrsiddHHS
Ha aTtdopme Linux (Trimmomatic, Bowtie2, Samtools, Bcftools).

JKMII Tteima 1A - 3axBopBaHHE MisKapJa, SKO€ XapakTaphl3yella
pacisDKIHHEM JieBara jkajlyjauka 0e3 MaBsUludHHA S0 TayIIubIHI 1 Y3HIKHEHHEM
cictamuHaid apichyHKibll. MyTaneil ¥ rede namina A/C (LMNA) BbIKIiKarolb
pa3Biuné ayracomHa-gaMiHaHTHah  ¢opmel  JIKMII 1A. Jlamiaer A/C
yA3eNbHIYAIOLb Y PAryJsiibll GOpMBI Spa, IKCIPAICII TeHay 1 KiIeTKaBara IbIKITy.

[Tomyk myranpiii y rene LMNA y 155 nanpientay 3 JIKMII Ob1y BeikaHaHbBI
MeTaJlaM Tpamora CekBeHIpBaHHA. 3 12 akThIyHA TPaHCKPBIOIPYEMBIX SK30HAY
ObLIl MpaaHamizaBaHbisl 7 dk30HaAy: 1, 3, 4, 5, 8, 9, 10. Meragam NGS Ob1y
BbIKaHaHbI NOWIYK MyTalelii y rene LMNA y 21 naneieHTa.

Bbuti BBISYICHBI 5 PO3HBIX MyTAllblil y TSI HAPOJHACHBIX MAIBICHTAY, SKisI
MPBIBOI3AIIb J1a 3aMEHBI aMIHAKICIOTHBIX acTaTKay Ha Y3poyH1 OsJIKy 1 3 BsUTiKal
BeparoJHaciiro ajkasparoib 3a passimué JKMIT - Argl89Trp - rs267607626,
Argl90Pro - 15267607571, Arg249Gly - rs121912496, Trp520Arg - rs267607557,
Thr528Arg - rs57629361. Axpamst Taro, y 82 wudanaBek BblsyjicHa 18
aJIHAHYKJICSTIIHBIX 3aMEH, TaTareHHasi poJisl SIKIX ysyJselia MajaBeparoHa.



ABSTRACT

Graduate work 71 p., 24 pict., 18 tabl., 60 references.

Key words: LMNA gene; DCM; Sanger sequencing and next generation
sequencing; bioinformatics.

The object of research: patients with an idiopathic form of dilated
cardiomyopathy (DCM) with phenotypic markers of lamin anomalies: conduction
system disease and/or arrhythmias.

The aim of work: to search for mutations in the LMNA gene in patients with
DCM, type 1A.

Methods of investigation. DNA isolation, polymerase chain reaction,
agarose gel electrophoresis, Sanger sequencing, next generation sequencing
(NGS). Bioinformatic data processing was carried out using online services
(Human Splicing Finder, Jpred4, Align-GVGD, Condel) and additional software
on the operating system Linux (Trimmomatic, Bowtie2, Samtools, Bcftools).

DCM type 1A is a myocardial disease that is characterized by enlargement
of the left ventricle without thickening of the cardiac walls and the occurrence of
systolic dysfunction. Mutations in the lamin A/C gene (LMNA) cause the
development of an autosomal-dominant form of DCM 1A. Lamins A/C are
involved in the regulation of the shape of the nucleus, the expression of genes, and
the cell cycle.

The search for mutations in the LMNA gene in 155 patients with DCM was
performed by Sanger sequencing. Of the 12 transcribed exons, 7 exons were
analyzed: 1, 3, 4, 5, 8,9, 10. NGS was used to search for mutations in the LMNA
gene in 21 patients.

Five different mutations were found in five unrelated patients. The mutations
lead to change of the amino acid residues in the protein and are most likely
responsible for the development of DCM - Arg189Trp — rs267607626, Arg190Pro
— rs267607571, Arg249Gly - rs121912496, Trp520Arg — rs267607557,
Thr528Arg — rs57629361. In addition, 18 single nucleotide replacements were
found in 82 individuals. Their pathogenic role is unlikely.



