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[IaTOJIOTIN cepus

2. Violation of the adherin complex genes expression in the myocardium as a molecular mechanism of some heart
pathologies development

Pedepar:

1. Incepralist npucBsiyeHa 3'ICyBaHHIO poJii reHiB aarepuHoBoro komiuiekcy: Cdh2, Ctnnbl ta Ctnnal Ta ixHix
npoAyKTiB (6inKiB N-KajrepuHy, 0-KaTeHiHy Ta 0-E-KaTeHiHy Bi[[IOBiIHO) y KapJioreHesi Ta PyHKIiOHyBaHHi
IIOPOCJIOTO Ceplisl, TOCTiIKEHHIO y4acTi MpoayKriB reHiB Ctnnbl Ta Ctnnal y peryssiii akTUBHOCTi CUTHATIbHUX
cucrem kapaiomionutis (WNT /o-kareninosoro, Hippo-, Pi3K/Akt-, MAPK-, tAM® /PKA-curaanbHux Kackazis), a
BiITIOBiHO i IXHBOI y4aCTi B KOHTPOJIIOBAHHI IpoJlipepaTUBHOI aKTUBHOCTI i TepMiHanbHOI AudepeHjalii
HEOHATaJIbHUX KapJioMiOLUHUTIiB. ¥ pe3ysbTaTi BUKOHaHHS po60TU Oy OTPUMaHi GyHIaMeHTasbHi JaHi, KOTpi
3HAYHO JOIMOBHIOIOTh T PO3LIMPIOIOTh Cy4acHi 3HaHHS Ta ysIBY IIPO POJIb reHiB afgrepuHoBoro kommiekcy: Cdh2,
Ctnnal Ta Ctnnbl i pyHKjio ixHiX MpoayKTiB, 6ikiB N-kaarepuny, o-E-kareHiny Ta 0-kaTeHiHy BiAnosigHO, B



KapaioreHesi, GopMmyBaHHi Ta GYHKI[IOHYBaHHI CepIist JOPOCINX TBAPHH. [ PyHTYI0YMCh Ha pe3ysbTaTax
IOCJIiIKeHHSI MU BUCYHYJIU TiNOTe3y 3rifHO sIKOi reHu aareprHoBoro komiuiekey (Cdh2, Ctnnal Ta Ctnnbl) maioTsb
KPUTUYHE 3HAaYEHHS [IJI1 HOPMAJIbHOTO PO3BUTKY Ta (PYHKIiOHYBaHHS cepld. [IpurHidyeHHs (41 MopyueHHs)
ekcnpecii reniB Cdh2, Ctnnal ta Ctnnbl cIpUYMHSIOTE JIETANIBbHICTb Ta MOJIEKY/ISIPHO-TEHETUYHI IATEPHU 3MiH
MiOKaply y MULIEH 32 paXyHOK [TOPYLIEHHS a[Ir€3MBHOI Ta perysaTOpHOi PyHKUii ixHix npoaykTiB (N-Kagrepuny, o-
E-KaTeHiHy Ta 0-KaTeHiHy BifinoBigHo). FIMoBipHO, MyTaii reni Ctnnal ta Ctnnbl y yozieit, TAKOK MOXYTb 6yTH
acoLill0BaHMMU 3 [IOPYIIEHHSIMUA PO3BUTKY Ta PYHKIiOHyBaHHS ceplist. Kito4oBi cioBa: KapzioreHes, MDKKJIITUHHA
azresis, KaArepruH-KaTeHiHOBUI KOMILIEeKC, N-KajrepuH, 0-kaTeHiH, o-E-katenin, Cdh2, Ctnnbl, Ctnnal, kaHOHIYHUN

Wnt curHaniar, HIPPO curnaminr, rineprpodist, miokapm,

2. The thesis is devoted to the analysis of the role of the genes of the adherin complex: Cdh2, Ctnnbl and Ctnnal
and their products in cardiogenesis and adult heart functioning, the study of the participation of Ctnnb1 and
Ctnnal genes in the regulation of the activity of cardiomyocyte signaling systems and, accordingly, their
participation in control of proliferative activity and terminal differentiation of neonatal cardiomyocytes. It has
been shown for the first time that homozygous knockout of the Cdh2 gene in embryo cardiomyocytes causes a
violation of the formation of myocardial tissue, delayed embryo development and leads to lethality of embryos
(E10.5 - E12.5) due to the violation of the adhesive function of its product N-cadherin. The study has established
that cytoplasmic partners of N-cadherin, o-catenin and o-E-catenin are involved in the formation of intercellular
adhesion and in controlling of the size and proliferative activity of myocytes. Thus, the homozygous knockout of
the Ctnnbl gene enduced lethality of the mutant embryos in late gestation and in newborn animals (P1-3). Both the
hetero- and homozygous knockout of the Ctnnb1 gene caused the inhibition of proliferative activity of neonatal
cardiomyocytes, an increase in their size and a decrease in the size of the hearts in newborn animals (P1-2). The
inhibition of terminal differentiation of cardiomyocytes caused the knockout of the Ctnnal gene and the Ctnnbl
gene. It has been found that homozygous knockout of the Ctnnbl gene leads to inhibition of the activity of the
canonical Wnt cascade in the hearts of newborn (P1-2) animals. The heterozygous knockout of the Ctnnb1 gene
also causes a malfunction of the Wnt / o-catenin cascade, in particular in the hearts of newborn mice, increased
content of skeletal proteins APC and Axinl. Also, with the Ctnnb1 knockout and suppression of Wnt / o-catenin
signaling, increased activity of Pi3K / Akt signaling and MAPC signaling was observed in the hearts of adult
animals. We have specified the function of the canonic Wnt cascade in the formation of a hypertrophic response,
using the Meta-analysis, revealed a relationship between expression of o-catenin and hypertrophy. Using the model
of chronic hypertension (Angll infusion) and athletic myocardium, it has been shown that the activation of the
signaling function of o-catenin is a necessary condition for adaptation of the heart to endurance training and occurs
in the early stages of remodeling. It has been shown for the first time that heterozygous knockout Ctnnb1 causes
delayed athletic myocardial development during prolonged physical activity. The present study has demonstrated
for the first time that the knockout of the Ctnnb1 gene results in an increase in the expression of its homologue o-
catenin (Jup) in the myocardium of newborn mice. The latter is able to participate in the regulation of the activity
of the canonical Wnt signaling cascade (regulates the expression of Axin2 and c-Myc). It has been shown that both
heterozygous and homozygous cardiac-specific knockout Ctnnal causes the activation of the Wnt / n-catenin
signaling cascade, both in cardiomyocytes of newborn (P1-2) and adult (10 months) of animals. Also, the product of
Ctnnal gene (o-E-catenin protein) in modulating the transcriptional activity of the main mediator of the Hippo
signaling pathway-Yap has been established. Increased expression of the target genes of Yap: Aurka, Ctgf, Ilirll,
Tnfrsflb with Ctnnal knockout was shown. It has been demonstrated for the first time that the knockout of Ctnnal
in cardiogenesis results in the development of heart failure, and as a consequence, premature mortality of animals
(11 months), accompanied by significant histopathological disorders. It has been found that both hetero- and
homozygous knockout of Ctnnal results in an increase in the activity of Pi3K / Akt signaling (increasing the
content of phosphorylated AKT according to serine 473), MAPK cascade violation and inhibition of the cAMP / PKA
signaling cascade (decrease in the content of phosphorylated PKA). This study has established that knockout of
Ctnnal gene causes a violation of the molecular mechanisms regulating the metabolism of lipids in the heart. On
the basis of the results of the study, a hypothesis according to which the genes of the adherine complex (Cdh2,



Ctnnal and Ctnnb1) have critical significance for normal development and functioning of the heart is proposed. The
inhibition (or excitation) of the expression of the Cdh2, Ctnnal, and Ctnnbl genes causes lethality and molecular
genetic patterns of myocardial changes in the experimental mice due to the violation of the adhesive and

regulatory function of their products (N-cadherin, o-E-catenin and o-catenin, respectively). Ctnnal and Ctnnb1 gene
mutations in humans may also be associated with impaired cardiac development and function.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI IiJIBHOCTI:
ITiZcyMKH BOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlykam JIro60B JleoHiniBHa

2. Lukash Lyubov L.

KBasigikanis: 1. 6. u., 03.00.22
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlykam JIr060B JleoHiniBHa

2. Lukash Lyubov L.

KBasigikanis: 1. 6. 1., 03.00.22

ImenTudikarop ORCID ID: He zacrocoyerbcs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. ToBkau Qenip IBaHOBUY

2. Tovkach Fedir I.

KBasigikanis: 1. 6. 1., 03.00.22
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. OnbxoBud Haranis BikropiBHa

2. Olkhovych Natalia Viktorivna

KBasigikanis: 1. 6. 1., 03.00.22
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. Carau Bagum ®enoposud

2. Sahach Vadym F.

KBasigikamis: 1. men. 1., 14.03.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa inpopmanis:

IloBHe HallMEeHYBaHHS IOPHIHNYHOI 0COOH:
Koz, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

€nbcbka ['anHa BaneHTuHiBHA

KyHax BikTop AHaTOJiI0BUY

IOpuenko T.A.



