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Anbpa-E-kaTeHiH — KIIIOYOBUH KOMIIOHEHT aAre3uBHHX KOMIUIEKCIB y JOpocioMy Miokapai. Panime Gymo
II0KAa3aHoO, 1110 FeHETUYHUI HOKAyT [IbOTO I'eHa B eMOpioreHesl He IPU3BOJUTH 10 MOPYLIEHb Y KapJioreHesi
cMepTHOCTI. Anie poib o-E-kaTeHiHy B pO3BUTKY i (GYHKI[IOHYBaHHI JOPOCIIOTO CepLis HE MOBHICTIO 3’ sICOBaHA.
Heneuis reHa a-E-kameniiy TPU3BOANTH [0 IiIBUILEHHS aKTUBHOCTI KaHOHIYHOrO0 Wnt i Yap CUTrHAIIHTIB, a
TaKOX J0 PO3BUTKY rimepTpodii i JeTanbHICTh MHIIEH i3 Aeneniero reHa o-E-xkamenina. Y po0OTi Mu
30CepenuiIiCsS Ha OCHTIHKEHHI AaKTHBHOCTI TimepTpodiuyHMX KackaaiB y cepili TBapuH i3 HOKAyTOM
a-E-kareniny. BukopucroByBany MuIlIeH i3 YMOBHHM HOKayTOM TeHa a-E-kameniny 1 Tpancrenanx oMHC-
Cre muueii. J{s aHami3y piBHs TOTaJIbHUX 1 pocopuinboBaHux GHopM OUIKIB, IKi 6epyTh Y4aCTh y PeryJiswil
MAPK, TIK-B i IIK-A curHamiHriB BUKOPUCTOBYBalId MeToA BecTepH-OMOTIHT. MU BUSIBIIH, IO TE€TEPO-
i roMO3UroTHUI HOKayT o-E-kaTeHiHy B eMOpiOHaTbHOMY Ceplli MOB’S3aHU i3 MiABHUIICHHSIM aKTUBHOCTI
TIK-B i npurnivennsm aktuBHoCTi [TK-A CHrHaNBHUX NUISXIB, M0 XapaKTepHO s rinepTpodii Miokapaa ta
cepueBoi HepoctatHocTi. Kpim Toro, aktuBHicTh MAPK1/3 cHrHaNIBHOTO HIIAXY TaKOX Oyiia HOPYIICHOO B
MyTaHTHHUX cepiisix. OTe, Hallli JaHi CBIIYATh, MO O-E-KaTeHiH perynoe cCUrHaibHI KacKaau, sKi KpUTUYIHO
BaXJIHBI 151 PYHKIIOHYBAHHS CEpLs Ta HOr0 PeMOISIIIOBaAHHSI.
Kmiouoegi cnoea: a-E-kamenin, cinepmpodis, miokapo, MAPK1/3, I[IK-B, IIK-A.
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Anbda-E-kaTeHHH ABIISETCS BaXKHBIM KOMIIOHEHTOM aJIre3MBHBIX KOMIUIEKCOB BO B3pOCJIOM MHOKapje. Panee
ObUIO TIOKA3aHO, YTO TI'€HETHYECKHWH HOKAyT STOr0 reHa B AMOpHUOIeHe3e HE HPHBOJMT K HAPYLICHHIO
Kapauorenesa u cMeptHoctd. OnHako poib o-E-kaTteHWHa B pasBUTHM M (YHKIMOHMPOBAHWH CEpala BO
B3pOCIIOM OpraHH3Me He 70 KOHIA SICHA, B CBOEH MpepInymeil paboTe MbI MOKA3aJIH MOBBIIIEHIE aKTHBHOCTH
KaHOHHYeckoro Wnt u Yap CUTHAIMHIOB, a TAKKe Pa3BUTHE MMIEPTPOGUH U JIETAIBHOCT MBILIEH ¢ Jenenuei
reHa a-E-xamenuna. B HacTosIleM HCCIEIOBAaHUH MBI COCPEJOTOYMIINCH HA U3YYEHMH aKTHBHOCTU
THIEPTPOPUUECKUX CHUTHAIBHBIX KAacKaloB B cepiue ¢ HokayToM o-E-katenunHa. B paGote ucnonp3oBaan
JKUBOTHBIX C YCJIOBHBIM HOKayTOM TeHa a-E-xkamenuna n TpaHcreHHbIX aMHC-Cre mprmeit. st aHammsa
cozeprkanus oomero u GpochopUIMpOBaHHBIX OEJIKOB, KOTOpbIe y4acTBYIOT B perymsiuun MAPK1/3, [TIK-B u
[IK-A CUrHAIMHTOB NPUMEHSUT MeTo BecTepH-010TTHHT. MBI OOHAPYKHIIH, YTO TeTepO- ¥ TOMO3UTOTHBIN
HOKayT o-E-kaTeHWHa B SMOpHOHAJILHOM CepAlle CBs3aH C MOBHIIIEHHOHW akTmBHOCTHIO ITK-B curmamsHOTO
KacKaja U MOHWKEeHHON akTUBHOCTHIO [IK-A curHanuura, 94to XapakTepHO I CEpACYHON HETOCTATOUHOCTH U
runieprpoduun. Kpome Toro, akTuBHOCTh CHrHANBHOTO Kackana MAPK1/3 Takxke Oblia HapyiieHa B MyTaHTHBIX
cepamax. Takum o0pa3oM, HaIlIM JaHHBIE CBUAETEIBCTBYIOT O TOM, UTO O-E-KaTeHHH ydacTByeT B peryisuuu
CUT'HAIBHBIX KaCKaJ 0B, KOTOPbIE MPHHINIIHAIBHO BaKHBI IS (DYHKIMHU CEpALa ¥ €ro0 PeKOHCTPYKIUH.
Kniouesvie cnosa: a-E-kamenun, cunepmpoghus, miokapoa, MAPK1/3, I[IK-B, [IK-A.
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Heart disease is the leading cause of death worldwide with the number of people diagnosed ever increasing due
to an ageing population also has a great social and economic impact. Recently, the investigation of new method
of diagnosis and treatment of cardiovascular diseases are become topical, but also the elucidation of the heart
diseases mechanisms are in focus. Taking it to account, the investigation of signaling pathways controlling the
normal function of the heart and its adaptation to stress is at the edge of modern cardiac biology.
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Alpha-E-catenin is important component of adherent junction in adult myocardium. The structure and function of
a-catenin have been studied using experimental mouse models and isolated cells. The early embryonic loss of this
gene was shown to disrupt the trophoblast epithelium and block embryonic development in the blastocyst stage.
We previously reported that heart-specific knockout of aE-catenin did not affect cardiogenesis or overall
embryonic development. We did not observe an increase in lethality in newborn mice. This appeared to be related
to functional redundancy between proteins of the adhesion complex, particularly between oE- and aT-catenin.
Other studies showed that the ablation of aE-catenin in the adult heart leads to cardiomyopathy and intercalated
disc abnormalities. Moreover, in humans, oE-catenin downregulation was observed in areas of myocardial
infarction with heart wall rupture, but the precise mechanisms of this downregulation are still unknown.

Recently was shown that aE-catenin is involved in regulating HIPPO signaling by binding with Yap.
aE-catenin deletion in the skin leads to keratinocyte hyperproliferation through HIPPO signaling inhibition.
Furthermore, aE-catenin interacts with 14-3-3 protein and Yap and sequesters it in the cytoplasm, thereby
preventing Yap translocation to the nucleus. The cardiospecific double knockout of aE- and aT-catenin in mice
led to the activation of Yap-dependent transcription and cardiomyocyte proliferation. Furthermore, o-catenin
modulates canonical WNT signaling. It prevents the interaction between the B-catenin/T-cell factor complex
and DNA and stimulates B-catenin degradation. Recently we have shown that the loss of aE-catenin in
embryonic heart enhances B-catenin and Yap transcriptional activity in cardiomyocytes, leas to extending
fibrosis and hypertrophy and mice lethality at 11 month of age. However, a-E-catenin role in adult heart
development and function is far from understood.

Thus in our present study we have focused on detailed analysis of a-E-catenin mutant hearts, namely we have
analyzed the activity of most known hypertrophic signaling pathways: MAPK signaling, PK-B signaling,
PK-A —signaling. In our experiment we have used a-E-catenin conditional knockout and aMHC-Cre transgenic
mice. This aMHC-Cre transgene elicits recombination in cardiac muscle but not in other organs.
aE-catenin°X mice were obtained from Jackson Laboratories (Bar Harbor, ME, USA). To generate the
cardiac-specific deletion of aE-catenin, we mated a-myosin heavy chain (aMHC)-Cre mice with floxed oE-
catenin mice. We have utilized Western blot for analyses of total and phosphorylated level of protein involved
in MAPK, PK-B and PK-A — signaling regulation. For this we have used left ventricles of mutant and control
heart for protein isolation.

In result of our work we observed a two-fold increase in the levels of total Akt and pAkt at Ser” in mutant
hearts. The levels of pAkt at Thr3® were significantly lower in both mutant groups of mice. The levels of
pPK-A in both groups of mutant mice were significantly lower compared with controls. It’s important to note
that, PK-A phosphorylates sarcomeric proteins, including titin. Titin is extremely important for heart
contractions, and our finding suggest lower levels of titin phosphorylation and a weakening of cardiac
contractions in mutant. Thus, this data also may indicate the violation of hemodynamic function in aE-catenin
mutant hearts. Activation of the PK-B pathway and downregulation of the PK-A — signaling pathway are
typical events that occur during heart failure. The analysis of MAPK1/3, another important factor that is
involved in the development of heart pathology, revealed significantly lower pMAPK1/3 levels in aE-catenin-
haploinsufficient hearts compared with controls. pMAPK1/3 levels were higher in hearts with homozygous
knockout of aE-catenin compared with controls. It’s important to note, that both decreases and increases in
MAPK1/3 have negative impacts on the heart and can provoke heart pathology.

Thus, we found that aE-catenin plays an important role in hypertrophic signaling pathways regulation. Our
data indicate that aE-catenin depletion in the embryonic heart affects MAPK signaling, PK-B signaling and
PK-A — signaling in adult heart and probably leads to heart failure.

Key words: a-E-catenin, hypertrophy, myocardium, MAPK1/3, PK-B, PK-A

BCTYII

XBopobu cepueBo-cynuHuoi cuctemu (CCC) y cydyacHOMY CBiTi, Ha allb, IOCIJAIOTh MEpIIe MicIe
AK MpPUYMHA CMEPTHOCTI Ta iHBamiam3auii. Tak, nume B YKpaiHi IIOPIYHO BIIEPIIEC BUSBISETHCS
OJIM3BKO 2 MJTH XBOPHX 13 II€I0 MMATOJIOTIEI0, 3 HUX KOXEH APYyruil — mpare3gaTHoro Biky. Lllopoky B
HAIlIi KpaiHi BiJ CepIIEeBO-CYAMHHUX 3aXBOPIOBaHb momupae nouas 500 Tucsy rpomast [1]. Oqaum
13 HAWTIOIIMPEHILINX 3aXBOPIOBaHb CEPLEBO-CYANHHOI CUCTEMH € TimepTpodis Miokapaa, — OAuH i3
KITIIOYOBUX (PAaKTOPIB PU3UKY PO3BHTKY cepueBoi HegoctaTtHocTi. IlaTonoriuna rineptpodist cepus
XapaKTEepU3YEThCS NEPI 32 BCE MOPYIICHHAM apXiTeKTypH TKaHUHH CepLs, MiABUILEHHSIM (Hi0po3y,
SNMIHAIIEI0 KapAiOMIONWTIB Ta KapJialbHOIO JAUC(HYHKIEO, MIIBUIICHHAM eKcIpecii
rineprpodiuyanx abo ¢eranpaux reHiB (ANP, BNP, b-MHC) [2]. Bapto 3ayBaxkwutu, o
rimeprpodis — e aganTHBHA peakiis cepls IMepiml 3a BCe HA XPOHIUHE IiJBUINEHHS THUCKY,
MOLIKO/KEHHS ceplis, TOPMOHAIIBHI cTpecu. AJie ApaiiBepoM TaKHX 3MiH € IEpII 32 BCE YHCENbHI
CHUTHAJIBHO-PETYJIATOPHI KacKaly, 0 aKTUBYIOTHCS Ta/a00 MPUTHIYYIOTHCS Y BIANOBiAb Ha CTPEC
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1 aKTUBYIOTh T€HETHUYHY Tporpamy aganrtamii cepis. Jlo Takux BigHOCATH G-OUTOK, MOB’s3aHUN
penenirop, kanbiineiipud/NFAT, MAPK, PI3K/TIK-B/mTOR curnansuuii noisx [3] Ta KaHOHIYHAN
Wnt curnamiar [4]. He3Bakaroun Ha HAKOMHWYEHI NaHi, JOCTIKEHHS MOIEKYISIPHUX MEXaHi3MiB
PO3BUTKY Ta mepediry rineprpodii cepis € Haa3BUYatHO aKTya IbHIM 3aBJIaHHSIM.

Paninre Hamu Oyio mMoka3aHo, II0 eMOpioHaJbHA KapaiocrerudiuHa aeneris o-E-kareHiHy He
MPU3BOJIUTH J0 TIOPYIIEHb KapioreHe3y Ta eMOpioHaIbHOT JeTalbHOCTI [5]. OfHaK IpH MOoAaNbIINX
CIOCTEPEKEHHAX MH BHSBWIIM, IIO 1 T€TEPO3UTOTHA, 1 TOMO3MIOTHA Jeinenii reHa o-E-kareHiny
MPHU3BOISATE 710 TiepeadacHoi 3arndemni mumeit (11 micsmiB), MOPQOIOTIYHUX MOPYIIEHb CTPYKTYPH
cepIis, MiIBUIIEHHS eKCIpecii rinmepTpodivHmX TeHiB Ta akTruBallii kanoHidHOro WN'T/B-kaTeHiHOBOTO
CUTHAIHTY 1 Y ap-3aIe:)KHOT TPAHCKPHITITIT B KapAiOMIOIUTAX TOpociioro cepiis [6]. bimok aE-kareHin
BIZIOMHH SIK CTPYKTYpHHH KOMIIOHEHT KaJrepHHOBUX 3’€[HAaHb, IO Hacamrepen Oepe y4dacTb y
miaTpuMaHHi KIiTHHHOI anaresii [7]. Ilpore mpami ocTaHHIX POKIiB cBiguarh, 1o OiosoriuHa poib
O-KaTeHIHY Jemo CKIagHima i He 0OMEKYyeTbCs JHIIE MiATPUMKOI MDKKIITHHHOI afresii. 3okpema
OyIi0 TIOKa3aHo, 110 AeTellis TeHa o-E-kaTeHiny B mIKipi IpU3BOANTH 0 PO3BUTKY IUIOCKOKIITHHHOT
KapIMHOMH, III0 HE TTOB’s3aH0 3 TOPYIICHHIMH MUKKITITHUHHOI afresii [9]. Takox Oyio BUSABIEHO, IO
BTpara reHa o-E-kareHiny npusBoauth no iHTIOyBaHHS HIPPO-curHANBHOTO Kackamy Ta aKkTHBAIIii
HWOro TPaHCKPUIILIMHOrO Ko-aktuBaropa Yap [8]. Lli maHi y3ro/pKyrOThCs 13 HAIIMMHU BJIACHUMH
pe3ynbTaTamMy, Jie MU TaKOX CHOCTEpIraiy MiIBUILCHHS eKCIpecii reHiB-MilleHeld TPaHCKPUIIHHOTO
KO-aKTHBaTOpa Yap y Ceplsax TBapHH i3 HOKayToM reHa o-E-kaTeHiny.

3BakalOuM HA Halli Ta JITEpaTypHI JaHi, MU TPUIyCKaeMo, Mo xaeneris o-E-xkateHiHy B
eMOpiOHATFHOMY CEpPIli MPU3BOANTD 0 IpaMaTHIHHUX MOPYIIEHb MOPQOIIoTii Ta (PyHKIIIOHYBaHHS
ceplis caMe yepes NopyIIeHHs (YHKIIIOHYBaHHS IIEBHUX CUTHATBHUX cucTeM. OCKIIBKY rinepTpodis
€ HACIIIKOM 3JIar0/IXKEHO1 B3aeMOJi1 LiN0T HU3KU CUTHAJIBHO-PETYISTOPHUX KAacKadiB KIITUHH, MH
BUPILIMIN JA€TalbHIIIE MPOaHANi3yBaTH aKTUBHICTb BIIOMHUX KacKaliB, 3aJly4EeHHX 0 PO3BUTKY
rineprpodii (MAPK, TIK-B Ta IIK-A curHampHHMX KacKadiB) y CEpUsSX TBapHH 3 TeTepo- Ta
TOMO3UTOTHOIO Jefiertiero reHa o-E-kareniny BikoM 10 Micsib.

MATEPIAJIN TA METOAU JOCIIKEHD

I'omo3uroTHux MuIiel 3a yMoBHUM HOKayToM rena o-E-kareniny (Flox/Flox; aMHC-Cre-) cxpenryBanu
13 MHUIIaMH, AKi ekcrpecyioTh Cre-pekoMOiHa3y Mifl KOHTPOJIEM MPOMOTOpA T'€Ha Ba)KKOTO JAHIIOTa
miosuay o (WT/WT; aMHC-Cret+). IlotomctBo F1 3BoporHO cxpemyBamm i3 Flox/Flox;
aMHC-Cre- mumamu. [loromctBo F2 BukopucToByBanmyM B MOAANBIIHMX JOCTiDKeHHSX: Flox/WT;
aMHC-Cre+ — wmummii i3 rerepo3uroTHoro jenenicto o-E-kateniny (rereposmrotu), Flox/Flox;
aMHC-Cre+ — Muiiri i3 roMO3UIOTHORO Jiesielieto a-E-kateniny (romo3urotn), Flox/WT; aMHC-Cre- ta
Flox/Flox; aMHC-Cre- — xoHTposnbHi Mutii. KinbKicTb TBapHH y KOXKHIH rpyIii — 5. Y 3acTocoBaHiil HAMH
Mozeni Cre-pekoMiHaza eKCrpecyeThes, nounHatoud i3 10,5 qHiB eMOpiOHAIBHOTO PO3BUTKY, 1 BUAAIISE
(mankoBanwmii loxP caiiramu parMeHT reHoMy 3 BUCOKOIO edekTuBHICTIO [3]. HoBOHapokeHNX TBapH
TCHOTHITYBAJTH y BiIli 5-6 110 3TigHO 31 CTAHAAPTHUMH MIPOTOKOIaMH. MyTaHTHI Ta aleii JUKOTO THITY
BU3Ha4Yany 3a gonomoroio Takux mpaitmepis: npsimuii: 5’-CATTTCTGTCACCCCCAAAGAC-3’ ta
3BopotHuil  5’-GCAAAATGATCCAGCGTCCTGGG-3, oMHC-Cre TpancreH — TOpsSMUid:
5’-CAGAACCTGAAGATGTTCGC-3> Ta 3Bopotauit 5’-TACACCTCGGTGCTAACCAG-3".
I'enotunyBanss, Buainenss JJHK npoBoauiu 3rinHo 31 cranzapTHIME poTokoiaMu. [Ipu npoBeneHHi
JTOCII/PKEHHS] BUKOPUCTOBYBAJTH CaMIIiB MUIIIEH BikoM 10 MicsIIiB.

TpaHcrenHi TBapuHu Oyiau oTpuMaHi qokTopom Mixaenem Iluaiinepom (MeauuHuii KOJIEIK,
Baitnop, CHIA). TsapuHu, TOMO3UTOTHI 3a YMOBHHM HOKayToM anb(a-E-kareHiny
(o-cateninflox/flox), orpumani i3 Ixexcon nmadopatopii (Jackson Laboratories, USA).

Bupinenns 6ijxa npoBOAMIHN 13 TKAaHWHM LIUTYHOUKiB romoreHizyBanusM y 50 MM HEPES (pH 7,4)
Oydepi, mo mictuts 2 MM etunenniaminTerpaanerar, 1 % Nonidet P-40, 10 % rainepou, inriditopu
mporea3d (10 MKr/MKI JEHTIENTHHY, 5 MKI/MKJI TIENCTaTHHY A, 2 MKI/MKJI anpoTuHiny, 1 MM
¢deninmerwicynbhoni ¢uryopun) ta inriditopu ¢ocdaras (1 MM Hatpiii oproBanamar ta 10 MM
Hatpiil Giryopun), micns uporo ueHrpudyrysamu npu 10500g npotsrom 20 xB. Konuenrtparito Oinka
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BU3HavyaM 3a gonomororo Bio-Rad Protein Assay (Bio-Rad, Hercules, CA, USA), sk cranmapt
BuKoprcToBYyBanu BSA. Busnauanu pisens y-kateHiny (610253, BD Transduction Laboratories™) ta
GAPDH (MAS5-15738, Thermofisher Scientific) y 50 Mkr OinmkoBHX Ii3aTiB 3a JOMOMOTOO
cnennivanx aHTUTUL. Po3mineHHs OinkiB mpoBommwmm B 10 % momakpumamimHoMy Tem 3a
neHatypyrounx yMoB. [Totim 6inok nepenocum Ha PVDF mem6pany (Millipore, Billerica, MA, USA).
Bizyauizartito 31ificCHIOBaIM 32 JOIOMOTOI0 XeMiTroMiHecieHTHoro cyoctpary HR Substrate reagent
(Millipore). Hns ananizy axtuBHOCTi PI3-kxinaznoro-mTOR-3anexHOro Kackamy 3acTOCOBYBAIH
MOHOKJIOHaJbHI aHTHTIA mpotu cymapHoro IIK-Bl (sc-1618, SantaCruz Biotechnology)
MOHOKJIOHaTBHI aHTHTiNa TpoTth phosphollK-B Ser-473 (sc-101629, SantaCruz Biotechnology) Ta
Thr-308 (sc-135650, SantaCruz Biotechnology). Ilpu mocmimxernni MAPK curHanpbHOTO KacKamy
BHKOPHCTOBYBAIM MOHOKJIOHAIBHI aHTHTiNA poT cymMmapHoro MAPK1/3 (#9102, Cell Signaling), Ta
dochop- MAPK1/3 Tpe-202/Tpe-204 (#437, Cell Signaling). OkpiM TOro, BHBYQIA aKTHBHICTb
nporeiakinazn A (IIK-A) 3a 10mOMOroro MOHOKJIOHAJNIBHMX aHTHUTIN mpoTu cymapHoro IIK-A
(sc-390548, SantaCruz Biotechnology) Ta docho-ITIK-A (sc-32968, SantaCruz Biotechnology), a six
KOHTPOJIb PiIBHOMIPHOCT]I HaBaHTa)KEHHS AOPIKOK OLTKOM — MOHOKJIOHAJIbHI aHTHTIIA MPOTH aKTHHY
(#3700, Cell Signaling technology). IIpoBeneHO Tpu MOBTOPH KOXXHOTO €KCIIeprUMEHTy. KiTbKicTh
JIOCIIDKYBAaHUX OUIKIB HABEICHO Y BIIHOCHUX OJMHMIISX, SIKI OOYMCIFOBAIN SIK BIJHOIICHHS BMICTY
JOCITIKYBAHOTO OUIKY J0 BMICTY KOHTPOJBHOTO OiIKYy aKTHHY Ha Tiil camidi IOpiXmi reiro, abo
CyMapHOro 0iJiKa JIsl OLIIHKM 3MiH BMicTy Horo ¢ochopuinboBanoi popmu.

CratuctuuHy 00poOKy JaHWX MPOBOMMIN i3 BUKOpUCTaHHSIM GraphPad Prism7. 3acTocoByBammn
onHOo(pakTopHU Aucnepciamii aHai3 (one-way ANOVA) i3 post hoc Tectom Tykes. CTaTUCTHIHO
JoCcTOBIpHUM BBaxkayu p < 0,05.

PE3YJIbTATH TA iX OBITOBOPEHHSI

Mu Bike 3a3Ha4alIH, O 0-E-KaTeHiH BUKOHYE He JIMIIE BXXIUBY CTPYKTYPHY (DYHKIIIO, a i 3ay4eHIH
JIO PEryJsiii KiTbKOX CHTHAJIBHO-PETYISTOPHUX KacKaiiB, cepel Akux kaHoHiuHuit Wnt, HIPPO Tta
Hedghog [9-11]. I3 3acTocyBaHHSIM MOJeNli yMOBHOTO HOKAyTy OYJO MOKa3aHO, IO JAEJelis TeHa
a-E-kareniny crnpuumnsiec npurHideHHss HIPPO curHamiary 3 TOmanbliod TPaHCKPHIIIIHHONO
aKTHBAIi€I0 Yap, Ta, SIK HACHiJOK, 30UIbIICHHSM PO3MipiB ceplis Ta ITiJBUIICHUM piBHEM Mpodidepartii
kapaiomionutis [10]. Y cBoiif poboTi MU He JUIIE CrIOCTEepiraiy MiABUIICHHS CUTHATBHOI aKTUBHOCTI
Yap Ta 30UTBIICHHS MacH CepIld, a ¥ akTUBAIliF0 KaHOHIYHOrO Wnt CHTHAJIHTY B CEpIlsIX 1 3 TOMO-,
1 reTepo3uroTHOIO Jenenielo reHa o-E-xareHiny. Bimomo, mo Wnt CHTHaNiHT TaKoX 3aJlydeHO 10
KOHTpoIto mpomideparii Ta audepeHIioBaHHS KIITHH, a TaKOX JO0 PO3BUTKY PEKOHCTPYKILIH
nopocnoro miokapaa [12-14]. BoueBuns o-E-kaTeHiH BHKOHYE BaXKJIMBY CYNPECOPHY (QYHKIIIO
B JIOPOCIIOMY CEplii Ta NPUTHIUYy€e CUTHAJIbHY aKTUBHICTh Yap Ta KaHOHiYHOro Wnt. BapTo 3ayBaxuty,
o rineprpodis — e CKIaaHa MaToJIoTis, SKa € HACHIJKOM IMOPYIICHHS Ta B3a€MOJIIl IIOT HU3KU
CUTHATbHUX KackanaiB. Tox st OiTbII TIHOOKOTO pO3yMiHHS MEXaHi3MiB PO3BUTKY IaTOJIOTIl MU
30CepenvIIACs Ha aHali3l akTHBHOCTI CHTHANBHUX KacKajiB, IO 3aJy4eHi 10 PO3BUTKY TimepTpodii.
3a gonomororo BectepH-010T aHamizy mMu Aocmiguiu 3MmiHE BMICTY ¢ochopmisoBannx [1K-B,
MAPK1/3 Ta [1K-A y cepusix TBapHH 3 TOMO- Ta FE€TEPO3UTOTHOIO ACNEII€I0 JOCIIHKYBAaHOTO TeHA.

Sk BusBmiOCS, piBeHb akTHBHOI [IK-A y MyTaHTHHX TBapuH 000X Tpyl OyB CTaTUCTUYHO BipOTiIHO
HIDKYHMM ITOPiBHSHO 3 KOHTPOJBHUMH TBAPUHAMH TOT'O CaMOTo0 BiKy (pHc. 1 6). 3HMKEHHS aKTHBHOCTI
1i€l KiHa3W He JIMIIEe € TUIIOBUM I PO3BUTKY TimepTpodii Ta cepreBoi HeTOCTaTHOCTI, a i MPsAMO
BKa3y€ Ha IMOTIPIICHHS CKOpOYYBalbHOI (yHKII Miokapaa, ockimbku [IK-A  docdopuiioe
CapKOMEpHi OUTKM BKJIFOYHO 3 TiTiHOM [15]. A came OuUTkM CapKOMEpIiB Ta TITiH BIAMOBIIAIOTH 3a
CKOpOYyBaIbHY (YHKI[iF0 Miokapaa. OKpiM TOro, MU CIOCTEPIrajiy TMiJBHIICHHS CHUTHAIBHOT
axtuHOCTI PI3/IIK-B, Tak, BmMicT cymapHnoi Ta pocdopunboBanoi 3a cepunom [1K-B (Cep473) OyB
Maike y/BidUi BUIIMHA y TBApUH 3 TOMO3HTOTHOIO JIeNemiclo o-E-kaTeHiy MOpiBHSAHO i3 KOHTPOJIEM
(puc. 1 6, ). Bummuii pisens docdo-I1K-B-Cep473 Takox cBigunTs mpo 3amydeHHS 1 mTORC2
Ta NIOBHY €H3UMAaTH4HY akTHBHICTH [IK-B y MyTanTHUX cepiisx. Mu Bke 3a3Havyaly, 10 aKTUBAIIis
[1K-B curnanpHOro Kackaay CIPUYHMHSE PO3BUTOK TimepTpodii Ta cepueBoi HETOCTATHOCTI, OKPiM
TOT0, IPU3BOJMTS JI0 MOCIa0IeHHS cepleBOi QYHKLIT Ta HOPYIIEHHS METa00JIi3My TITIOKO3H 1 JKUPHHUX
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kuciot [16]. LikaBo Takox, mo Yap, MiABUILEHHS CHTHAIBHOI aKTHBHOCTI SIKOTO MU CIIOCTEpIiTraiy B
CepIsiX MHUILEH i3 reTepo- 1 TOMO3UTOTHOIO Jefieliero reHa a-E-kaTeHiny, 3aaten aktuByBatu [1K-B
gepe3 miR-29 ta/abo ILGFR. Ilinkom moxmmBo, mo akrusaris PI3/11IK-B curnamsHOTO Kackamy B
MYTaHTHHX CEPIIX € HACIIKOM Jielellil reHa o-E-kaTeHiHy, BHACIIAOK sIKoi BiIOyBa€ThCS ACTpaaaIlis
O11KOBOrO KOMILTEKCY 0-E-kaTenin/14-3-3/Yap ta BuBibHEHHs ocTaHHBOTO [8]. CBOEIO Yeproro, Yap
HE JIMIIE aKTUBYE CBOI reHu-MinieHi, a i PI3K/ITIK-B curnansuuit kackas,.
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Puc. 1. Western-blot anai3 KiHeTHKH rinepTpoiyHUX CUTHAIBHUX KACKa/iB y TBAPHH JUKOTO TUITY
Ta 3 Jmeneuiero reHa a-E-xameniny: a — Western-blot aHaiz 3MiH BMICTY AOCHiIKyBaHUX O1JIKiB;
6 — BMmicT ocdopunboBanoi [IK-A; B — Bmict dochopunsoBanoi MAPK 1/3; r — BMicT cymapHOi
[IK-B; 1 — Bmict docdopunsoBanoi [1K-B Cep473; e — BMmicT dhocdopunboanoi [TIK-B Tpe308;
n =15y koxHiif rpymi; * — P <0,05, ** - P <0,01.

Ananiz aktuBHOCTi MAPK CHTHaNiHTY B JOCTIKYBaHUX TBAPUH BHSBUB CTATUCTUYHO BIPOTiIHO
HIWK4IMH piBeHb (ochopumoBanHss MAPKI1/3 y cepusx TBapwH i3 T€TEpO3UTOTHONO JENELI€l0
a-E-kateHiny nopiBHsHO i3 KoHTposneM (Puc. 1 B). | HaBmaky, y cepiisix TBapHH i3 HOBHOIO BTPATOIO
reHa o-E-kareniny - pisers pMAPK1/3 OyB craTHCTHYHO BipOTriAHO BUIUM HOPIiBHSHO 13 KOHTPOJIEM
(puc. 1 B). Bimomo, mo MAPK1/3 aktuByeThCsl y BiANOBiIE Ha Pi3HOMaHI CTPECOBI CTUMYIH Ta
MiAITPUMYE PO3BUTOK rinepTpodii i cepreBoi HegocTatHOCTi [17]. OnHak HeloaBHO OYII0 JOBEICHO,
o kapaiocnenudivna genemis MAPK1/3 takox cipuuuHs€E pO3BUTOK CeplIeBOi HepocTaTHOCTI [ 18].
OTxe, TPYHTYIOUHCh Ha BIIACHUX Ta JITEPATypHHUX NAHWX, MH TPHUIYCKAEMO, IO BIAMIHHICTH Y
dochopumroBanni MAPK1/3 y TBapuH i3 rerepo- Ta TOMO3UTOTHOIO Jeneliero o-E-kaTeHiny Moxe
BKa3yBaTH Ha OUTbII CKIaIHY B3aeMofito o-E-kareniny Ta inmmx Oinkis (14-3-3, Raf-1), sanyuennx
IO KOHTPOJIFO IIbOTO CUTHAJILHOTO KaCKaly, 1 MOTpeOye ACTAIBHOTO aHaIi3Yy.

BaxnuBuM eranmoM MOJAIBIIOTO HAmMpsMKy JOCTI[UKeHb Oyzae 3°sCyBaHHA MOJIEKYJISIPHUX
MeXaHi3MiB KOMIIEKCHOTO BIUTHBY o-E-KaTeHiHy Ha akTHUBHICTh CUTHABHUX KackafiB (Wnt, Hippo,
MAPK, IIK-B Ta I[1K-A) y kapaiomionurax.
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BUCHOBKH

OTtxe, a-E-kamenin BUKOHYE HE JIUIIE CTPYKTYPHY (PYHKIIiO, a i 3aTydeHni 10 KOHTPOIIO KUTHKOX
CUTHAJILHUX KACKaJIiB, MPUHIMIIOBO BAXKIMBHUX JUIs (DYHKIIIOHYBAHHS Ceplls Ta WOro aaamTaii 10
CTPECOBUX CTUMYIIIB:

1. Kapnaiocnenudiyanii HokayT o-E-kaTeHiny npu3BoauTh a0 akrusaiii [1K-B.
2. Kapniocnenudivyna nenernis o-E-kaTeHiHy cipuunHse iHrioyBanus aktuBHocTi [TK-A.

3. T'erepo3urotrHa Ta roMO3WUroTHa KapaiocnernudiuHa jgeneris o-E-kaTeHiHy TpU3BOIUTH SK IO
iHTiOyBaHHA, Tak 1 aktuBanii MAPK1/3 BiamosigHo.
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