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1. Inceprarist npucBs4YeHa 3'1CyBaHHIO poJii 0-E-kaTeHiny y QyHKLiOHYBaHHI MioKkapza, BUBYEHHIO MOKJIMBO] y4acTi
o-E-kaTeHiny y Mozysis1ii akTHBHOCTI CUTHaJIbHOPETYJISITOPHUX KackaziB y miokapai (WNT /o-kateniHoBoro-, Hippo-
, Pi3K/Akt-, MAPK-, PKA-curHasbHUX MIJISIXIB), @ TAKOX y4acTi y peryssitii Metabosi3my JinifiB y cepui. Bnepie
II0Ka3aHo, 10 eMOpioHanbHUI KapaiocnenudiuHnil HOKAyT reHy 0-EkaTeHiHy NIpu3BOOUTb 4O PO3BUTKY CEPLIEBOI
HEJIOCTAaTHOCTI, i SIK HacJIiZJoK IepeayacHoi 3arubesii Mulle, 1o CyrnpoBOAKY€ETbCSI 3HAYHMMU TiCTONATOJIONIYHUMU
3MiHM MioKapaa (“XBUJILCTI” KapioMioIIUTH, KapioMiOIIUTH i3 rinepeo3nHodisbHOI0 IUMTONIA3MO10, 3aMiCHUH Ta
nepuBackysspHuil Gpi6pos). TakoxK, I0KazaHo IO K reTepO3UroTHA, TaK i TOMO3UTOTHA Jeellis 0-E-kaTeHiny
[OPYIIYIOTh TePMiHa/IbHE NN epeHIiI0BaHHSI HEOHATAIbHUX KapAioMioLUTIiB. BcTaHOB/IEHO, 1O i reTepO3UTrOTHUH, i
rOMO3UTOTHUH KapaiocrenudiyHuil HokayT 0-E-KaTeHiHy NpU3BOJLUTH 10 akTuBallii kKaHoHiyHOrO WNT /D-
KaT€HIHOBOTr'O CUTHAJIBHOTO IIJISIXY (3pOCTae piBeHb aKTMBHOIO O-KaTeHiHy Ta iHriboBanoi GSK-3n, 3HMXyeTbCs piBEHb
iHribiTopa o-kaTeHiHy — AKCUHY-1, aKTUBY€TbCS €KCITPeCisl reHiB-Mimeit). Takox BCTAaHOBJIEHO aKTUBALIiI0

TPaHCKPUIILiHOI aKTUBHOCTI OCHOBHOrO MeJiiaTopa Hippo-curHasnpHoro uuisixy — Yap (3pocTae eKCIpecisi reHiB-



mimeneit: Aurka, Ctgf, llirll, Tnfrsflb). [Tokazano, mo peneuis o-E-kareHiny npusBoauTs 1o aktuBanii Pi3K /Akt-
cUrHaJiHTY (3pocTae piBeHb pocdopuinpoBaHoi 3a Cep 473 Akt), no 3minu akTuBHOCTI MAPK-Kackany
(rerepo3urorHa genenis o-E-kareHiny npusBoguTts 1o iHrioysanHs Erkl/2, a romosurotHa - no akrusauii Erkl/2) ta
inrioyBanHss TAM® /PKA-curHaspHOro MIIsIXy (3HMKEeHHs! piBHS pochopuboBaHoi PKA). BctaHOBIIEHO, 10 SIK
reTepO3UrOTHUH, TaK i TOMO3UTOTHUI eMOpioHaNbHUI KapziocneundiyHuil HoKayT 0-E-KaTeHiHy IPU3BOAUTH 10
[OpYILIEHHs MeTabo1i3My JinifiB y cepui. ¥ Miokap/i MyTaHTHUX TBapYH BiiOyBaeThCsl HAKOIIMYEHHS HEUTPaIbHUX
JIinifiB BHACJIOK iHI1OyBaHHS O-OKUCJIEHHS] JKUPHUX KACJIOT (3HWKEHHs BMicTy akTuBHOi AMPK, 3HMKeHHs! piBHA
dpochopumosanHsa HSL ta 3pocrannd piBHA aktuBHOI ACC, 3HMKeHH piBHs PPARD). B pe3ysbTaTi BUKOHaHUX
TOCJIiIPKEHDb 6YJI0 OTPMMAHO HU3KY PYHIAMEHTAIBHUX JAHUX, SIKi 3HAYHO JOMOBHIOIOTH Ta PO3LIMPIOIOTH MTONEPEAH]
3HaHHS IIpo poJib 0-ExaTeHiny y QyHKIiOHYBaHHI Mic/asHATaJIbHOIO MioKapAy Ta aToreHesi cepleBoi
HEJIOCTAaTHOCTI. 3alIpOIIOHOBAHO MOJIEKYJISIPHO-TEHETUYHUI MEXaHi3M, 110 MOXKE [IPU3BOJAUTHU [IO PO3BUTKY Ta
IIPOrpeCyBaHHs CePLIEeBOi HeJOCTAaTHOCTI BHACIIOK MyTallii /TIpurHideHHs exkcnpecii o-E-kaTeniny. JJaHa po6oTa,
HEe3BaKalouyM Ha CBOIO (PYHIAMEHTAJIbHICTb, MOXKE OyTH BUKOPUCTAHA [1J1g MOKPALLEHHS 1iarHOCTUKU

CEepPLIeBOCYANHUX T1aTOJIOTI.

2. Thus, we employed a conditional knockout approach to explore the role of nE-catenin in the functioning of the
adult heart and signaling networks that orchestrate myocardium metabolism. We found that nE-catenin plays an
important role in the suppression of canonical Wnt- and Yap-dependent transcription in cardiomyocytes.
Cardiospecific knockout of oE-catenin caused enlargement of the heart and atria, heart fibrosis, the upregulation of
hypertrophic genes, and the dysregulation of fatty acid metabolism via Yap and o-catenin transcriptional activity.
The robust activation of canonical Wnt and Yap negatively affected cardiomyocytes signaling machinery,
specifically by downregulating the activity of main regulators of energy metabolism (adenosine monophosphate-
activated protein kinase [AMPK] and peroxisome proliferator-activated receptor o [PPARn]) and dysregulating
hypertrophic pathway activity (i.e., phosphatidylinositide 3-kinase [Pi3K] /Akt, cyclic adenosine monophosphate
[cAMP] /protein kinase A [PKA], and MEK1/extracellular signal regulated kinase 1/2 [Erkl/2]). Moreover, nE-catenin
downregulation negatively affected cardio-hemodynamic function and led to the inability of cardiomyocytes to
adapt to physical loads via the PKA pathway. We found that the embryonic heart-specific ablation of nE-catenin led
to the development of heart failure with age and premature death in mice. Thus, full or even partial oE-catenin gene
dysfunction caused heart failure through canonical Wnt and Yap activation. In addition, we found that o-E-catenin
knock out impairs maturation and terminal differentiation of neonatal cardiomyocytes via activation canonical
Wnt- and Hippo-signaling pathways. The embryonic cardiospecific ablation of nE-catenin stimulates the
proliferation of neonatal cardiomyocytes and attenuates their maturation (smaller cardiomyocytes and a lower

level of binucleated cardiomyocytes) via the o-catenin-and Yap-dependent transcription activity. The signaling
function of oE-catenin is crucially important for the postnatal heart maturation and function. Our data expand
knowledge of the role of nE-catenin in regulating heart function. oEcatenin is involved in maintaining cell adhesion
and modulating two critical signaling pathways (i.e., HIPPO and canonical Wnt). Thus, oE-catenin plays an important
role in suppressing o-catenin- and Yap-dependent transcription in cardiomyocytes. The results suggest a molecular
genetic mechanism of heart failure development due to the mutation in o-E-catenin our downregulation of its
expression. Results obtained in this study, despite its fundamentality, may improve diagnostics of cardiovascular
pathologies.
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