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PE®EPAT
CunexkTp myTanuii 0eJI0pyCCKHX NAIMEHTOB ¢ CHHAPOMOM YAJIMHEHHOIO
uHTepBana QT

Jumiomuas pabota 46 c., 10 puc., 4 Ta6ma., 50 HCTOYHUKOB.

KuroueBbie ciaoBa: cusapom yanuHeHHoro uHrepBana QT, BCC, ren
KCNQ1, ren KCNH2, res CACNALC, rereTnueckoe TECTUPOBAHHUE.

O0bexkT wHcciaenoBaHusi: O€IOPYyCCKUE  TALUMEHTHI C  CHHAPOMOM
yanuHeHHoro uHTepBana QT.

Heab: M3yunTh criekTp U (PEHOTUNIMYECKOE MPOSBICHUE MyTallMil B TeHaX,
ACCOLIMMPOBAHHBIX C KaHAJOMATUSMHU, y OEIOPYCCKHUX MAIEHTOB C CHHAPOMOM
ynnuHEHHOTO nHTepBana QT.

MeTtoasbl ucciaenoBanusi: NGS, cekBenupoBanue o CrnTepy.

O6cnenoBano 24 mpobanaa ¢ kimandecknM auarao3oM LQTS. Kimanaeckue
XapaKTEPUCTUKU BKJIIOYAIU: BHE3amHylo cepaeunyto cmepTh (BCC) B anamuese,
CUHKOMAJIbHBIE  COCTOSIHMS, HMIUIAHTAllMsl  KapAuOBepTepa-aepuopuisiTopa.
KnuHuKo-MHCTpyMEHTANbHOE MCCIIEOBAHUE MPOBOJIMIOCH C HCIIOJIb30BAHHEM
OKI' B 12-Tn oTBenenusx u cyrouHoro monutopupoBanus OKI'. I'emetnueckoe
TECTUPOBAHUE MPOBOMIA METOJIOM BBICOKOIIPOU3BOIUTEIHHOTO CEKBEHUPOBAHUS
(NGS) na nmpudope MiSeq (lllumina).

PesyabTarel: [lo pe3ynbraram mpOBEIEHHOTO CEKBEHHPOBAHUS METOJIO0M
NGS y 18 u3 24 (75%) maumentoB ¢ LQT oOHapykeHbl MyTalud B TEHax,
acconuupoBanHbix C ganHoi maronorueir (KCNQ1; KCNH2; CACNALC; ANK?2).
3 Hux 14 BapuanToB (78%) Obutn quarHocTuuecku-3HauumbiMu (DM): 8 (44,4%)
mytanuid B reHe KCNQ1; 4 (22,2%) myrtanuun B KCNH2; 2 (14,3%) myTamnuu B
CACNAI1C. Takxe ObuTH BBISIBIICHBI 4 HYKJICOTHIHBIX BApUaHTa C HEOMIPEACIEHHON
sHaunMocThio (VUS) B remax CACNALC u ANK2, B coderanwu ¢ JApYrUMH
JIOTIONTHUTEIBHBIMA ~ PEKMMH  BapuaHTaMH B  TEHax, CBSA3aHHBIMH  C
HacienctBeHHsiMu aputmusaMu: 1) ANK2 u KCNEL; 2) ANK2 u SNTA1L; 3)
CACNAILC u KCNH2; 4) CACNAIC, SCN3B u DSG2. 6 (25%) mamueHTOB C
KIUHUYEeCKUM nuarnozoM LQT He mMmenu reHeTHYecKuX HapyIICHHA.

Haubonee tsoxénas ¢opma 3a0osneBanus HaOMOAAIach y TMAIMEHTOB C
LQTS2, umeromias BeipakeHHbIe 3mu30/61 BCC ¢ mocneayroiieit uMIuiaHTanuen
K, a Take mpobGaHAbl C HECKOJBKUMH  HEOIMpeneIEHHO-3HAYNMbIMU
AMUHOKHUCJIOTHBIMH 3aMeHamu. Y mnanueHToB ¢ LQTS1 oTHocuTenbHO pexe
BcTpevaniuch BCC, uem npu apyrux tunax LQT.



PODEPAT
CrnexkTp MmyTanpblii 0eJapycKix manbleHTay 3 CIHAPOMAM MaJ0yKaHara
inmpBaxy QT

Jeimmomnas nipama 46 c., 10 main., 4 Tabi., 50 kpeIHi.

Kaouaseis caoBbl: Cinapom mamgoyxkanara iaTpBany QT, BCC, ren
KCNQI, res KCNH2, res CACNAI1C, reHeTbIYHaE TICTaBaHHE.

A0'exT naciaenaBaHHsi: benapyckis ManbpleHTHl 3 CIHAPOMAaM MaoyKaHara
iaTIpBaty QT.

Mbsra: BriByublllh crekTp 1 (eHaThIMiyHAE TMpasBa MyTalbld y TeHax,
acalrplipaBaHbIX 3 KaHajamaTelsiMi, y OelmapycKix mMambleHTay 3 CIHApoMam
najoysxanara iHTpsainy QT.

Meraabl naciaegasanns: NGS, cekenupoBanue ma CaHrep.

AOcnenaBana 24 mnpobOanga 3 kiiHIYHBIM JbisirHazam LQTS. KoiHiubbist
XapaKTapbICTHIKI YKIIOYalll: panToyHyro capaduHyro cMmepupb (BCC) y anamuese,
CUHKOMAJIbHBIE CTaHy, IMIUIAHTAIBIs KapauoBepTepa-ad¢iopeuisTap. Kiinika-
1HCTpyMeHTanbHae AacienaBanne npasoxasinacs 3 BBIKAPBICTAHHEM OKI' ¥
12-mi apBsa3eHHSAX 1 cyrayHara maHiTapeipaBanHe JKI'. ['eHeTsiuHae TaCTaBaHHE
MPaBOJ31JI1 METaJaM BbICOKampaayKIlplitHara cekBeHupoBanusi (NGS) Ha psIO0OpbI
MiSeq (Illumina).

Boiniki: na BeIHIKax MpaBea3eHara cekBeHupoBanus meragam NGS ¥ 18 3 24
(75%) maupientay 3 LQT BbIsyIeHbIs MyTallbll ¥ T€éHaX, acalblipaBaHbIX C 1a13€HAM
nartanorisit (KCNQ1; KCNH2; CACNAI1C; ANK?2). 3 ix 14 Bapsisintay (78%) ObL11
JbIsiTHACThIYHA-3HauHbIMI (DM): 8 (44,4%) mytansiii y rene KCNQI1; 4 (22,2%)
mytanpil Y KCNH2; 2 (14,3%) mytanpsi § CACNA1C. Takcama ObuTl BbIsTYJIeHbI 4
HYKJIEOTHU]IHBIX BapbISHTY 3 HsABbI3HauaHail 3HayHacIo (VUS) y renax CACNAI1C
1 ANK2, y cnamy4dsHHI 3 IHIOBIMI JTaJJaTKOBBIMI P3JKIMI BapbIIHTaMl y TEHax,
3BsI3aHBIMI 3 CraaublHHBIMI apeiTMisamMi: 1) ank2 1 kenel; 2) ank2 1 SNTAIL; 3)
CACNAIC 1 KCNH2; 4) CACNAIC, SCN3B 1 DSG2. 6 (25%) nausieHray 3
KJIIHIYHBIM ablsirHazaM LQT He Mesl reHeThIYHbIX NapylIdHHSY .

Haiibonbmr msbxkas popma 3axBopBaHHs Hazipanacs ¥ nausleHTay 3 LQTS2,
skasi Mae Bblsynenbls smi3oapl BCC 3 HacTynHail immanTansisii K/, a Takcama
npoOaHapl 3 HEKalbKIMI HSAMAYHA-3HAYHBIMI aMIHAKICIOTHBIMI 3aMeHami. Y

nanpieHTay 3 LQTS1 agnocHa panzeii cycrpakaiicss BCC, 4bIM MpbI 1HIIBIX ThIMaxX
LQT.



ABSTRACT

Spectrum of mutations in Belarusian patients with long QT syndrome

Diploma thesis 46 p., 9 figures., 4 tables, 50 sources.

Key words: long QT syndrome, SCD, KCNQ1 gene, KCNH2 gene,
CACNAI1C gene, genetic testing.

Object of study: Belarusian patients with long QT syndrome.

Objective: To study the spectrum and phenotypic manifestation of mutations
in genes associated with channelopathy in Belarusian patients with long QT
syndrome.

Research methods: NGS, Sanger sequencing.

24 probands with a clinical diagnosis of LQTS were examined. Clinical
characteristics included: sudden cardiac death (SCD) in anamnesis, syncopal
conditions, implantation of a cardioverter defibrillator. The clinical and instrumental
study was conducted using an ECG in 12 leads and daily ECG monitoring. Genetic
testing was performed by high-throughput sequencing (NGS) on a MiSeq device
(HHumina).

Results: According to the results of NGS sequencing, mutations in genes
associated with this pathology (KCNQ1; KCNH2; CACNALC; ANK2) were found
in 18 out of 24 (75%) patients with LQT. Of these, 14 variants (78%) were
diagnostically significant (DM): 8 (44.4%) mutations in the KCNQL1 gene; 4 (22.2%)
mutations in KCNH2; 2 (14.3%) mutations in CACNALC. 4 nucleotide variants with
uncertain significance (VUS) were also identified in the CACNALC and ANK2
genes, in combination with other additional rare variants in genes associated with
hereditary arrhythmias: 1) ANK2 and KCNEL; 2) ANK2 and SNTA1L; 3)
CACNAI1C and KCNH2; 4) CACNA1C, SCN3B and DSG2. 6 (25%) of patients
with a clinical diagnosis of LQT had no genetic disorders.

The most severe form of the disease was observed in patients with LQTS2,
having pronounced episodes of SCD followed by CD implantation, as well as
probands with several indeterminately significant amino acid substitutions. Patients
with LQTS1 were relatively less likely to have SCD than with other types of LQT.



