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PE®EPAT

Junnomnas paboma conepxut 58 crpanun, 11 pucynkos, 5 Tabmui, 94
UCITOJIb30BAaHHBIX UCTOYHHKA.

Knrwouesvle cnosa: Cuaapom Mapdana (CM), rer FBN1, aneBpu3ma aopThi,
MaTOTCHHBIE BapUaHThI, Kablnii-cBsi3biBatomuii EGF-mogo6ustit nomen (cbEGF).

Obvexm uccneoosanusi: 21 HEPOACTBEHHBI OENOPYCCKUMN MALMEHT,
TOCTIUTATU3UPOBAHHBIN C KIMHUYECKUM JTUArHO30M CHHIApoM Mapdana.

Llenv pabomui: ONpENENUTh CHEKTP U PACIPOCTPAHEHHOCTh KIMHUYECKH
3HauyMMBbIX BapuaHToB B TreHe FBN1 u ux ¢enorunuyeckoe mMposBICHUE Y
0eJIopyCCKHX MalMeHTOB C AMarHo3oM cuHapoMa Mapdana.

Memoouwl uccnedosanus: seinenenue JJHK u3 3amopoxkeHHON KpoBH (HEHOJI-
XJIOPO(QOPMHBIM METOIOM, MMOUCK MYTallUi B KOAUPYIOLIUX MOCIIEI0BATEIBHOCTSIX
rena FBN1 wmetomoM Beicokompou3BoguTenbHoro cekBeHupoBanus (NGS),
AHHOTHPOBAHUE PE3YJIbTaTOB CEKBEHUPOBAHMS C UCIIOJIB30BAHUEM MTPOTPAMMHOIO
obecnieuenuss ANNOVAR, mnoarBepkacHUE HaWJEHHBIX JIMATHOCTUYECKHU
3HAYMMBIX 3aME€H METOJOM NpSIMOro CcekBeHUpoBaHHs 10 CaHrepy, OIEHKa
NATOT€HHOCTHU BBISIBJIEHHBIX BapUAHTOB C MCMOJb30BaHHEeM 0a3 naHHbiX (ClinVar,
HGMD) u xputeprieB AMEPUKaHCKOTO COOOIECTBA MEIWLHUHCKUX TE€HETHUKOB
(ACMG, 2015 r.).

llonyuennvie pezynomamor. 'y 47,62% nDauMeHTOB ¢ KIMHUYECKUM
nuaraozoM cuHapoma Mapdana metogom NGS BeisiBiieHO 10 peakux BapuaHTOB B
rene FBN1, 9 (90 %) u3 KOTOpBIX SBISJIUCH MATOTEHHBIMU COTJIACHO KPUTEPUSIM
ACMG. BbIsiBICHHbIE TE€HETHYECKUE BAapUAHTHl OBUIM MHUCCEHC-MYTALMSIMU, 32
UCKJIFOUEHHEM OJHOM Jesielry, MPUBOASIICH K IMOSBICHUIO MPEKIEBPEMEHHOIO
cton-kojoHa. OOHapyKEHHbIC BApUaHThI HAXOIMINCh B CeMH dK30Hax (25, 29, 31,
48, 57, 62 u 64), npu 3toM sokanuzanus B reHe FBN1 Obina He paBHOMEpHOM:
50% maToreHHBIX BApUAHTOB KOHIIEHTpUpOBaIMCHL B  62-64  5K30HAX,
cooTBeTcTBYOIUX C-KOHIy Oenka, B TO Bpemsi kKak myrtanuii B 1-21 sKk30HE,
OKa3bIBAIOIIMX BiMsHUE HA N-KoHell Oelika, He oOHapyxeHo. llects (60 %) u3 10
BBISIBJICHHBIX MUCCEHC-BAPUAHTOB 3aTPAaruBajil aMUHOKHUCIIOTY [IUCTEUH.

OOHapyKeHO TpHU HOBBIX MHCCeHc-3aMeHbl: €.3838G>C (p.Aspl280His),
C.7694G>C (p.Cys2565Ser), c¢.7849T>C (p.Cys2617Arg). Bapuantbl ObLIN
NaTOreHHBIMU TIO TpeAuKTopaM IN SiliC0 W MpUBOIMIM K TSHKEIOMY TEYCHHUIO
cuapomMa Mapdana, 4TO yKa3bIBa€T Ha UX JUArHOCTUYECKYIO 3HAUYMMOCTb.

Cewmeitnas gopma cunapoma Mapdana Habmoaanacs y 5 nauuenton (50%)
c MyTarusaMu B 62 u 64 sk3oHax reHa FBN1, coorBercTByromux C-koHIly Oenka.
VY Bcex MalueHTOB KIMHUYECKUE MPOSBICHUS 3aTparuBajid CEpAeYHO-COCYIUCTYIO
cuctemy. Haubonee Tskenoe TedueHue 3a0o0sieBaHUsI OOHAPYKEHO y MAIMEHTOB C
BapyaHTaMU B 3K30Hax 29 u 31.



PODEPAT

Hviniomnas npaya 3msamrdae 58 craponak, 11 mamonkay, 5 tabmin, 94
BBIKAPBICTAHBIS KPBIHIIIBI.

Knrouaswia cnosvr: Cinapom Mapdana (CM), rern FBN1, aneypsizma aopTsl,
naTareHHbl BApBISIHT, KaJbIbIi-cBA3Yyt0ubl EGF-ano6usl namen (cbEGF).

Ab'exm  Oacneoasamnsa: 21 HApogHacHBl ~ Oenapycki  MAIBICHT,
racriTaixi3aBaHbl 3 MaCTayJICHBIM JbISITHa3aM ciHapoMaM Mapdana.

Mb>ma npaywl. BBI3HAYBIIB CIEKTP 1 pacmayCroKaHACIIh KJIIHIYHA 3HAYHBIX
BapbisaHTay y rene FBN1 1 ix ¢enaTsiniyHae npasyienHe y Oerxapyckix mambleHTay
3 IIbIsirTHa3aM cinjpom Mapdana.

Memaowr dacnedasanns: BbutyusHHe JIHK 3 3amaposkanait kpbiBi (heHOJI-
xJiapa)OpMHBIM METaJaM, MOITYK MYTallbli Y Ka/laBaJIbHBIX MAC/IAI0YHACIAX TeHa
FBN1 wmeragam BbicokanpanykupliiHara cekBeHipaBaHHa (NGS), aHaraBanHe
BBIHIKAY CEKBEHIPABAHHS 3 BBIKAPBICTAHHEM IIparpamHara 3a0ecrsusHHs
ANNOVAR, mnanBspmkidHHE 3HONI3EHBIX JBIATHACTBIYHA 3HAYHBIX 3aMEH
MeTajaM TpamMora cekBeHipaBaHHs na CoHrepy, al[PHKa MaTareHHACI{l BBISYJIEHBIX
BapbIsIHTaY 3 BbIKapbicTaHHeM 0a3 nan3eHbix (ClinVar, HGMD) 1 kpbeITopbiay
AMepbIKaHCKara cynoJibHacIi MeIbIIbIHCKIX reHeTbikay (ACMG, 2015 r.).

Ampvimanvia ewinixi: 'y 47,62% mnanpleHTay 3 KIIHIYHBIM JbISITHA3aM
cingpoMaM Mapdana metagam NGS BeisyneHa 10 p3akix BapbIIHTAy y TEHE
FBN1, 9 (90 %) 3 sikix 3'aynsurics martareHHbIMi 3rogHa kpeimapam ACMG.
BbIsiyieHbIs T€HEThIUHBIS BapbISIHTBI ObLJII MICCEHC-MYTalbIsIMI, 32 BBIKIIFOUSHHEM
aaHOM J3sUTellbll, sIKash MPBIBOJBING Jda 3'SYJIeHHS 3aydacHara CTOI-KOJIOHA.
BrIsyieHbIst BapbISHTBI 3HAXO31LTICA ¥ csaMi dKk30Hax (25, 29, 31, 48, 57, 62 1 64),
npel TITEIM Jakamizaupbiga ¥ rene FBN1 Obuta Hepaynamepnaii: 50% mnaTareHHbIX
BapbIsIHTay KaHUPHTpaBamics ¥ 62-64 sk30Hax, agnaBeqHbix C-kaHiy Osuika, y TOU
yac Ak MyTaubli y 1-21 sk30He, skig YymubiBaoolb Ha N-kaHel Osuika, He
BbstysieHbl. [lacup (60 %) 3 10 BBISIYIEHBIX MICCEHC-BApBISHTAY 3aKpaHall
aMIHaKICJIaTy IUCTEUH.

Beisynena Tpel HOBBIX MicdHC-3aMeHBI. €.3838G> C (p.Aspl280His),
C.7694G> C (p.Cys2565Ser), ¢.7849T> C (p.Cys2617Arg). [lan3eHbisi BapbISIHTHI
ObUTI MaTareHHbIMI Ta mpaabIKTapam N Silico i mpeIBOM3UII Aa HsDKKal (HOpMBI
cinapoMy Map@dana, mTo makasBae Ha iX JbISTHACTHIYHYIO 3HAYHACIIb.

Cameiinas popma cinapomy Mapdana Hazipanaca ¥ 5 marsienTay (50%) 3
MyTanpisiMi ¥ 62 1 64 sxk3ona rena FBN1, skis agnaBsgatons C-kaHiy Osiika. Ba
Ycix manpleHTay KJIHIYHbBIA MPasBbl 3aKpaHall cap/IdUHa-Cacy31CTYIO CICTIMY.

Haitbonpimn 1mskkas ¢opma 3axBOpBaHHS BbISYJIEHAa Y TallbleHTay 3
BapbIsiHTaMi ¥ 9k30Hax 29 1 31.



ABSTRAKT

Diploma thesis contains 58 pages, 11 figures, 5 tables, 94 used sources.

Key words: Marfan syndrome (MS), FBN1 gene, aortic aneurysm,
pathogenic variants, calcium-binding EGF-like domain (cbEGF).

Object of the study: 21 unrelated Belarusian patients hospitalized with a
clinical diagnosis of Marfan syndrome.

Purpose of work: to determine the spectrum and prevalence of clinically
significant variants in FBN1 gene and their phenotypic manifestation in Belarusian
patients diagnosed with Marfan syndrome.

Methods of research: DNA isolation from frozen blood by phenol-
chloroform method, search for mutations in coding sequences of FBN1 gene by
high-throughput sequencing (NGS), annotation of sequencing results using
ANNOVAR software, confirmation of found diagnostically significant
substitutions by Sanger direct sequencing, assessment of pathogenicity of
identified variants using databases (ClinVar, HGMD) and criteria of the American
Community of Medical Geneticists (ACMG, 2015). ).

Results: In 47.62% of patients with a clinical diagnosis of Marfan syndrome,
the NGS method revealed 10 rare variants in the FBN1 gene, 9 (90%) of which
were pathogenic according to ACMG criteria. The identified genetic variants were
missense mutations, with the exception of one deletion leading to the appearance
of a premature stop codon. The detected variants were found in seven exons (25,
29, 31, 48, 57, 62 and 64), while localization in the FBN1 gene was not uniform:
50% of pathogenic variants were concentrated in 62-64 exons corresponding to the
C-terminus of the protein, while mutations in 1-21 exons affecting N- end of
protein, not detected. Six (60%) of the 10 identified missense variants affected the
amino acid cysteine.

Three new missense substitutions have been discovered: ¢.3838G>C
(p.Asp1280His), ¢.7694G>C (p.Cys2565Ser), ¢.7849T>C (p.Cys2617Arg). These
variants were pathogenic by in silico predictors and resulted in a severe course of
Marfan syndrome, indicating their diagnostic significance.

The familial form of Marfan syndrome was observed in 5 patients (50%)
with mutations in exons 62 and 64 of the FBN1 gene corresponding to the C-
terminal protein. In all patients, clinical manifestations involved the cardiovascular
system.

The most severe course of the disease was found in patients with variants in
exons 29 and 31.



