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Anpda-E-kaTeHiH — KIIOYOBHI KOMIIOHEHT aJre3UBHUX KOMIUIEKCIB y JOpociIoMy Miokapni. Panime Oyimo
MTOKa3aHo, 110 TEHeTHYHUH HOKAYT I[hOTO TeHa B eMOpioreHe3i He MPU3BOANTE 10 TMOPYIICHb Y KapIioreHesi
cMepTHOCTI. Arne poib a-E-kaTeHiHy B pO3BHTKY i QYHKIIIOHYBaHHI TOPOCIIOTO CEePIlsI HE TIOBHICTIO 3’ ICOBaHA.
Jlenerist reHa a-E-kameniny TPU3BOIUTH JIO T IBUINEHHS aKTUBHOCTI KaHOHIYHOTrO Wnt 1 Yap CUTHAJIHTIB, a
TaKOX JI0 PO3BUTKY TinepTpodii i JeTaNbHICTh MHIIEH i3 JeNerielo TeHa o-E-xamenina. Y poOOTI MU
30CepenIncs Ha JOCHTIDKEHHI aKTUBHOCTI TimepTpodidyHUX KacKadiB y ceplli TBapHH i3 HOKayTOM
a-E-kaTeHiny. BukopucroByBanm mMuiiel i3 yMOBHUM HOKayTOM reHa o-E-xameniny 1 Tpancrenaux oMHC-
Cre mumeid. [{ns ananizy piBHS TOTaIbHUX 1 ochopuiaboBaHUX HOpM OLIKIB, sIKi OEpyTh y4acTb y peryJisuii
MAPK, TIK-B i I[IK-A curaaniHriB BUKOPHCTOBYBaJIM MeTOJ BectepH-0soTiHr. MU BHSBWIH, IO TeTEPO-
i TOMO3UTOTHUH HOKayT o-E-kaTeHiHy B eMOpiOHANBHOMY CEpIli TOB’S3aHUHA 13 IMiJBUIICHHIM aKTHBHOCTI
[IK-B i npuraidveHHsM akTHBHOCTI [IK-A cUTrHaIBHUX NUIAXIB, IO XapaKTEPHO A TinepTpodii Miokapaa Ta
cepuesoi HegoctatHOCTi. Kpim Toro, aktiBHicT MAPK1/3 cHrHaIBHOTO HMIIAXY TaKOXK OyIla MOPYIICHOIO B
MyTaHTHHX cepIpix. OTxe, HaI JaHi CBiI4aTh, MO o-E-KaTeHiH perymnoe CUrHANbHI KacKaH, SKi KpUTHIHO
BKJIMBI 7151 GYHKITIOHYBaHHS Ceplis Ta HOTO PeMOISIIOBaHHSL.
Kiouosi crosa: a-E-kamenin, cinepmpois, miokapo, MAPK1/3, IIK-B, I1IK-A.

banauxkuii B. B., Manesuu JI. JI., [Tusens O. O. AKTUBHOCTD I'MITEPTPOONYECKNX CUT'HAJIBHUX
IIYVTEM B CEPJULE PEI'VJIIUPYETCA o-E-KATEHMHOM / VHCTHUTYT MOJEKYISpHOM OHONOTHH H
reaetnkd HAH Yxkpawunsi, 03680, Vkpauna, Kues, yn. Axan. 3abomotHoro, 150

Anbda-E-KaTeHUH sIBIETCS BKHBIM KOMIIOHEHTOM a/IT€3MBHBIX KOMIUIEKCOB BO B3pOCIIOM MHOKapze. Panee
ObUIO TOKA3aHO, YTO TEHETHUECKMH HOKAayT 3TOr0 TeHa B SMOpPHOTCHE3¢ HE NPHBOJUT K HAPYIICHHIO
KapanuoreHesa n cMmepTHocTH. OpHako ponb o-E-kaTteHnWHA B pasBUTHH M (YHKIHOHMPOBAHWM CEpIIa BO
B3pOCJIOM OpTaHM3Me He JI0 KOHIIA SCHA, B CBOEH MpeAblayIei paboTe Mbl MTOKA3aJi TTOBBIIIICHHE aKTHBHOCTH
KaHOHHYeckoro Wnt 1 Yap CUTHAJIMHTOB, a TAaKXKe pa3BUTHE TUIEPTPO(HUN U JTeTATBHOCTh MBIIIEH C JeNeIuei
reHa o-E-kamenuna. B HacTodlleM MCCIEIOBAHUM MBI COCPEJOTOUYMINCh HA WU3YyYCHUU AKTHUBHOCTH
rHNepTpo(UUeCKNX CUTHANBHBIX KackaJoB B CepAle ¢ HOKayToM o-E-karenmna. B pabore mcrnosb3oBanm
JKUBOTHBIX C YCJIOBHBIM HOKayTOM TeHa o-E-kamenuna n TpaHcreHHbIX oMHC-Cre mbimeil. i ananusza
cozepkanus o0mero u GpochoprmpoBaHHbIX OEITKOB, KOTOphIe yyacTByIoT B peryisiunn MAPK1/3, ITK-B u
[TK-A curHajauHroB npuMeHsuin MeTos BecrepH-OnorTHr. MBI OOHApYKHIIH, YTO reTepo- U TOMO3MIOTHBIH
HOKayT o-E-KkaTeHMHa B SMOpPHOHAJIBLHOM CEep/lle CBA3aH C IMOBBIICHHON akTHBHOCTHIO ITK-B curnamgbHOro
Kacka/ia U MOHMKEHHOM akTUBHOCTHIO [IK-A curHanmHra, 4to XapakTepHO AJisi CeplIeYHON HEAOCTATOYHOCTH U
runeptpoduu. Kpome Toro, akTHBHOCTH cUrHanbHOTO Kackaga MAPK1/3 Taxoke Oplta HapyIIeHa B MyTaHTHBIX
cepauax. TakuM oOpa3om, HAIIM JaHHBIE CBHJICTENBCTBYIOT O TOM, YTO 0-E-KaTEHWH y4acTBYeT B pETyJIsIUU
CHUTHAJIBHBIX KACKaI0B, KOTOPBIC MPUHINIHAIGHO BAKHBI U (DYHKIMH CEPIa U €r0 PEeKOHCTPYKIINH.
Knioueswvie crnosa: o-E-kamenun, cunepmpogus, miokapoa, MAPK1/3, IIK-B, ITK-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.

Bionoziuni nayku



43

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 aE- 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, aE-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 oE-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, a-catenin
modulates canonical WNT signaling. It prevents the interaction between the 3-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-cateninf¥°* mijce 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 Thr® 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: o-E-catenin, hypertrophy, myocardium, MAPK1/3, PK-B, PK-A

BCTYII

XBopobu cepreBo-cyauHHO1 cucteMu (CCC) y cydacHOMY CBiTi, Ha >Kajb, OCIJAIOTh MEpIIE Miclie
K MPUYMHA CMEPTHOCTI Ta iHBamiau3auii. Tak, oume B YKpaiHi IIOPIYHO BHEpIIE BUSBISETHCS
OJIM3BKO 2 MJTH XBOPHX 13 L1€10 NATOJIOTIER0, 3 HUX KOKEH IpYTruil — npames3naTHoro Biky. [llopoky B
HaIIi KpaiHi BiJI CEPIEBO-CYUHHUX 3aXBOpIoBaHb nmoMupae nmoHag 500 tucsy rpomasss [1]. Onaum
13 HAMMOMIMPEHIIINX 3aXBOPIOBaHb CEPILIEBO-CYTUHHOI CUCTEMH € TinepTpodis MioKapaa, — OJIUH i3
KITIOYOBUX (DaKTOpIB PH3UKY PO3BUTKY ceplieBoi HemocTaTHOCTI. [laTonoriuna rineprpodist cepiist
XapaKTepU3y€eThCs MEPIL 32 BCE MOPYIIEHHSIM apXiTeKTypy TKaHUHU Ceplis, MiBUILEHHAM (iOpo3y,
€JIMIHALIIEI0  KapJiOMIOUUTIB Ta KapAlaJbHOI JIUC(OYHKIIEK, MiJABUIIEHHSAM eKcIpecii
rineprpodiunux abo d¢eranpuux reHiB (ANP, BNP, b-MHC) [2]. Baprto 3ayBaxuTu, 110
rimeprpodist — e aganTHBHA peakIlisi Cceplsl Mepiml 3a BCE Ha XPOHIYHE ITJIBUIICHHS THCKY,
MOLIKOJKEHHS Ceplis, TOPMOHAJIbHI CTpecH. AJle ApaiiBepoM TakUX 3MiH € MEpII 3a BCE YHMCENbHI
CUTHAJILHO-PETYIISATOPHI KacKaay, 10 aKTUBYIOTHCS Ta/ab0 MPUTHIYYIOTHCSA Y BIAMOBIIL Ha CTpeEC
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1 aKTUBYIOTh T€HETHYHY Iporpamy aaamntaiii cepis. Jlo Takux BigHOCATh G-OUT0K, MOB’sA3aHUM
penentop, kanbiineipua/NFAT, MAPK, PI3K/ITK-B/mTOR curnaneamii nuisx [3] Ta KaHOHIYHHMA
Wnt curnamisar [4]. He3Bakaroun Ha HAKONMMYEHI AaHi, JOCTIDKEHHS MOJIEKYJIAPHUX MEXaHi3MiB
PO3BUTKY Ta nepeliry rineptpodii cepiist € HaA3BUYANHO aKTyalbHUM 3aBIaHHSIM.

Panime Hamu Oyno mokaszaHo, 10 eMmOpioHaibHA Kapaiocnenupiuna nenenis o-E-kaTeHiny He
MIPU3BOJUTH JI0 MOPYIIEHb Kap/loreHe3y Ta eMOpIOHAIbHOI JeTanbHOCTI [5]. OHaK Npu NOJANIBIINX
CIOCTEPEIKEHHSIX MU BHUSBWIIM, 110 1 TETEPO3UIOTHA, 1 TOMO3UTOTHA Jenelii reHa o-E-kaTeHiHy
MPU3BOMIATH J10 TiepeayacHoi 3arubeni mumei (11 MicsiiB), MOp(OIOTIYHIX MOPYIIEHb CTPYKTYPH
ceplis, MiIBUIIICHHS eKCIIpecii rinepTpodiyHuX TeHiB Ta akTuBallii kaHoHiuHoro WNT/B-kaTeHiHOBOTO
CUTHAITIHTY 1 Yap-3aJie’kHO1 TPAHCKPHIIIIIi B KapIiOMIOIUTaxX JTopocioro cepiis [6]. binok oE-kareHin
BITOMUH SIK CTPYKTYpPHUN KOMIIOHEHT KaJrepUHOBUX 3’€HAHb, 110 Hacammepen Oepe ydacTb Y
miATpUMaHHI KIiTHHHOT anresii [7]. [Ipore mpari ocTaHHIX POKIB CBiI4aTh, IO OI10JIOTIYHA POIH
O-KaTEeHIHY JIeNO CKIIAIHIIIA 1 He OOMEXYEThCS JIUIIE MiATPUMKO MDKKIITHHHOI aaresii. 3okpeMa
OyJ0 TOKa3aHo, 110 JeJelis reHa o-E-kaTeHiHy B MIKipi IPU3BOIUTH 10 PO3BUTKY IUIOCKOKIITHHHOT
KapIIMHOMH, 110 HE TIOB’SI3aHO 3 MOPYIICHHAMH MDKKITITHHHOI aaresii [9]. Takox Oys0 BUSBIIEHO, 11O
BTpaTa reHa o-E-kareniny npusBoauts 10 iHriOyBanHs HIPPO-curnanpHOro kKackamy Ta akTHBAIll
HOT0 TpPaHCKPHIIIIMHOTO Ko-akThBatopa Yap [8]. Lli maHi y3ro/pKyrOThCs 13 HAIIMMU BIACHUMH
pe3ysbTaTaMu, € MU TaKOX CIOCTEPIraiy MiBUIICHHS eKCIIPecii reHiB-MillleHeH TPaHCKPHUIILIIHHOTO
KO-aKTUBaTopa Yap y cepIlsix TBapHH 13 HOKayTOM I'eHa o-E-kaTeHiny.

3BakalouM Ha Halll Ta JITepaTypHi JaHi, MM NpUIyCKaeMo, w0 jeneris o-E-kareHiHy B
eMOpIOHAILHOMY Ceplli MPU3BOAUTH A0 ApaMaTHUYHUX MOPYIIEeHb Mopdoorii Ta GpyHKIIOHYBaHHS
ceplls caMme uepes MopymeHHs (yHKIIOHYBAaHHS IEBHUX CUTHAIBHUX cucTeM. OCKUIBKHU rinepTpodis
€ HaCJIIJIKOM 3J1aro/I)K€HOi B3a€MOJIIT 111JI0T HU3KU CUTHAJIBHO-PETYISTOPHUX KacKaJliB KIITHHHU, MU
BUPILIWIN JIeTajJbHIlE MPOAaHaNTi3yBaTH aKTHUBHICTh BIIOMHUX KAacKajiB, 3alyd4eHHUX OO PO3BUTKY
rineprpodii (MAPK, TIK-B Tta [IK-A curHanbHMX KackajiiB) y ceplsX TBapUH 3 IeTepo- Ta
TOMO3UTOTHOIO Jiefiertieto reHa o-E-kaTeniny BikoM 10 MicsIliB.

MATEPIAJIM TA METOU JOCIIT’)KEHb

I"omo3uroTHux Muiieii 3a yMoBHUM HOKayToM reHa a-E-kateniny (Flox/Flox; aMHC-Cre-) cxpenyBanu
13 MuIaMy, siki ekcrpecytots Cre-pekoM0OiHa3y MiJ KOHTPOJEM MPOMOTOpa T€Ha BAKKOTO JIAHITIOTa
miosury o (WT/WT; aMHC-Cre+). IloromctBo F1 3BoporHo cxpemyBamu i3 Flox/Flox;
aMHC-Cre- mumamu. IlotomctBo F2 BukopucroByBamm B mopambimx gociimkeHHsax: Flox/WT;
aMHC-Cre+ — wMumi 13 TeTrepo3uroTHoro jeneriero o-E-kareniny (rereposurotn), Flox/Flox;
aMHC-Cre+ — muti i3 rOMO3HTOTHOIO Jieneriero o-E-kareniny (romo3uroru), Flox/WT; aMHC-Cre- ta
Flox/Flox; aMHC-Cre- — koHTposbHI Mutti. KiTbKicTh TBAPUH y KOXKHIN TpyTi — 5. Y 3acTOCOBaHiit HAMH
mozeni Cre-pekoMiHaza eKCIpecyeThesl, MounHaouu i3 10,5 n1HiB eMOpioHATIbHOTO PO3BUTKY, 1 BUIAJISIE
(mankoBanmii loxP calitamu pparmMeHT renomy 3 BUCokoro eexktuBHicTIO [3]. HoBOHapopkeHNX TBapHH
TeHOTUITYBAJIM Yy BiIli 5-6 i 3riAHO 31 CTAaHAAPTHUMH MPOTOKOJIaMHU. MyTaHTHI Ta ajiefi TUKOTrO TUITY
BU3Ha4YaM 3a jonoMororo takux mpaimepis: npsmuid: 5’-CATTTCTGTCACCCCCAAAGAC-3’ Ta
3BopotHHid  5’-GCAAAATGATCCAGCGTCCTGGG-3’, oMHC-Cre TtpancreH — mpsiMuii:
5’-CAGAACCTGAAGATGTTCGC-3 Tta 3Boporamit  5’-TACACCTCGGTGCTAACCAG-3".
I'enorumyBanns, Buainenns JJHK mpoBoanmu 3riqHo 31 cTaHaapTHUME IIpoTokonamu. [Ipu mpoBeneHH1
JOCITIKEHHSI BUKOPUCTOBYBAJIM CaMIliB MUIIIeH BikoM 10 micsiiB.

TpaHncrensi TBapuHu Oynu oTpuMaHi JokTopoMm Mixaenem Hlnaitnepom (Mequunuii Konemx,
baitnop, CIIA). TeapuHu, TOMO3WTOTHI 3a YMOBHUM HOKayToM anb(pa-E-kaTeHiHy
(a-cateninflox/flox), otpumani i3 [xekcon nabopatopii (Jackson Laboratories, USA).

Buninenns Ouika mpoBOJIWIM 13 TKAHWHU NIUTYHOUKIB romoreHizyBanHsMm y 50 MM HEPES (pH 7,4)
Oydepi, mo Mictuth 2 MM etunenniaminterpaanetar, 1 % Nonidet P-40, 10 % rniuepomn, inriditopu
nporea3 (10 MKI/MKI JEHNENTHHY, 5 MKI/MKI TENCTaTHHY A, 2 MKI/MKJI anpoTuHiny, | MM
deninmeruncyabhonin ¢uyopun) ta iHridiTopu (ocdaraz (1 MM Hatpiii oproBaHamat ta 10 MM
HaTpii payopun), micns mporo neHTpudyrysamu npu 10500g npotsirom 20 xB. Konuenrparito 6ika
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BU3Ha4yanu 3a normomoroto Bio-Rad Protein Assay (Bio-Rad, Hercules, CA, USA), sk cranmapt
BukopuctoByBain BSA. Buznauanu piBens y-kareniny (610253, BD Transduction Laboratories™) ta
GAPDH (MAS5-15738, Thermofisher Scientific) y 50 Mkr OinkoBuX Ji3aTiB 3a JOMOMOTOIO
cneundiyHux aHTUTLI. PosxinenHs OuikiB npoBogwiu B 10 % mnomiakpuinaMigHOMy renmi 3a
neHarypytounx ymoB. [lotim Oinok nepenocunu Ha PVDF memOpany (Millipore, Billerica, MA, USA).
Bizyanizarito 3a1iiCHIOBaIH 3a TIOTIOMOTOI0 XeMiuTtoMiHecieHTHOro cyoctpaty HR Substrate reagent
(Millipore). [Jlns anamizy aktuBHOCTI PI3-kiHazHoro-mTOR-3anexHoOro kackamy 3acTOCOBYBaJIU
MOHOKJIOHANIBHI ~ aHTUTIa mpotn cymapHoro IIK-B1 (sc-1618, SantaCruz Biotechnology)
MOHOKJIOHaNBHI aHTuTia npotu phosphollK-B Ser-473 (sc-101629, SantaCruz Biotechnology) ta
Thr-308 (sc-135650, SantaCruz Biotechnology). Ilpu nocmimkenni MAPK curnaisHOro Kackamy
BUKOPHUCTOBYBAJIM MOHOKJIOHAJIBHI aHTHUTLIA poT cymapHoro MAPK1/3 (#9102, Cell Signaling), Ta
dochop- MAPK1/3 Tpe-202/Tpe-204 (#437, Cell Signaling). OkpiM TOTO, BUBYAIM AKTHBHICTH
nporeinkiHazn A (IIK-A) 3a momomMororo MOHOKJIOHAJIBHUX aHTUTLI mpotu cymapHoro IIK-A
(sc-390548, SantaCruz Biotechnology) Ta docdo-ITK-A (sc-32968, SantaCruz Biotechnology), a sk
KOHTPOJIb PIBHOMIPHOCTI HaBaHTKEHHS JIOPIKOK OLTKOM — MOHOKJIOHAJIbHI aHTHUTLIA IPOTH aKTUHY
(#3700, Cell Signaling technology). IlpoBeneHo Tpu MOBTOPH KOKHOTO eKCHepuMeHTy. KiTbKicTh
JOCTIDKYBaHUX OUIKIB HaBEICHO Y BIIHOCHUX OJIMHHUIISAX, SIKI OOUMCITIOBAIH SIK BiTHOIICHHS BMICTY
JOCIIIKYBAaHOTO OUIKY /10 BMICTY KOHTPOJBHOTO OUIKY aKTHHY Ha Till camiil Jopixmi remro, abo
CyMapHOTo O1IKa JIJIs OIIHKH 3MiH BMICTY Horo (ochopunboBaHoi (hopMHu.

Cratuctuuny oOpoOKy JaHUX MPOBOAMIM 13 BUKOpUcTaHHAM GraphPad Prism7. 3acTocoByBau
onHodakTopHui aucnepciitauit anams (one-way ANOVA) 13 post hoc Tectom Tykest. CTaTUCTHIHO
nocToBipHUM BBaxanu p < 0,05.

PE3YJBTATH TA iX OBITOBOPEHHSI

Mu Bike 3a3Haualy, 10 o-E-KaTeHiH BUKOHYE He JIUIIE BaXXJIUBY CTPYKTYPHY (DYHKIIIO, a i 3ai1yuyeHui
JI0 PeryJsiiii KUIbKOX CUTHAJIbHO-PETYJISTOPHUX KackajiB, cepes sAkux kaHoHiuHuih Wnt, HIPPO Tta
Hedghog [9-11]. I3 3acTocyBaHHsIM MoOJeni YMOBHOIO HOKayTy OyJo IMOKa3aHO, LIO JeNellis reHa
a-E-kareniny crnpuuunse npurHideHHs HIPPO curnamiHry 3 mnofaipIio0 TpaHCKPUMLIIMHOIO
aKTUBaIli€lo Yap, Ta, IK HaCJiJ0K, 30LIbIICHHSIM PO3MIpiB cepIis Ta MiABUIIICHUM piBHEM mpoutidepartii
kapaiomioruTis [ 10]. Y cBoilt poOOTI MU HE JIHIIIE CITOCTEPIrallv i IBUIIICHHS CUTHAILHOT aKTUBHOCTI
Yap Ta 301IbIICHHS Macu Ceplis, a i aKTUBaIlil0 KaHOHIYHOr0 Wnt CUTHAJIIHTY B CEpISX 1 3 TOMO-,
1 reTepo3uroTHOIO Jeneniero rena o-E-kareHiny. Bigomo, mo Wnt CHTHAJIIHT TakoX 3aTy4eHO JI0
KOHTPOJIIO Tpomideparntii Ta audepeHIifoBaHHS KIITHH, a TaKOX 10 PO3BUTKY PEKOHCTPYKIIIHA
nopocioro miokapaa [12—14]. BoueBunp o-E-kaTeHiH BHKOHYE BaXIJUBY CYMpPECOPHY (QYHKIIIIO
B JIOPOCITIOMY CEpIIi Ta MPUTHIYYE CUTHATILHY aKTUBHICTB Y ap Ta KaHOHIuHOTO Wnt. BapTto 3ayBaxkuTy,
o rinepTpodist — 1e CKJIaaHa MaTOJIOTIs, KA € HACTIIKOM MOPYIICHHS Ta B3a€MOJIi IUI01 HU3KU
CUTHaJIBbHUX KackamiB. Tox ajisi OUThIN MIMOOKOTO PO3YyMiHHS MEXaHI3MIB PO3BUTKY IaTOJIOTIi MU
30CepeMIINCs Ha aHali31 aKTHBHOCTI CUTHAIBHUX KAacKaiB, IO 3alyueHi O PO3BUTKY TinmepTpodii.
3a momomororo BectepH-010T aHamizy Mu Jgochaimwid 3MiHE BMIcTy (ochopunboBanux [1K-B,
MAPK1/3 ta IIK-A y cepusix TBapuH 3 TOMO- Ta T€TEPO3UTOTHOIO JIENEII€I0 TOCTIHKYBAHOTO T'eHa.

Sk BusiBunocs, piseHb akTuBHOI [IK-A y MyTaHTHUX TBapuH 000X rpyn OyB CTATUCTUYHO BIPOT1AHO
HIDKYUM TTOPIBHSHO 3 KOHTPOJIBHUMHU TBAPHMHAMH TOT'O caMoro BiKy (puc. 1 0). 3HM)KEHHS aKTUBHOCTI
11€1 KIHA31 HE JIMIIE € TUIIOBUM Ui PO3BUTKY TinepTpodii Ta ceplreBoi HeAOCTaTHOCTI, a W MpsIMO
BKa3y€ Ha TOTIpIIEHHS CKOpouyBajibHOI (yHKIIT Miokapaa, ockinbku IIK-A  dochopumroe
CapKOMEpHI OUTKM BKJIIOYHO 3 TITIHOM [15]. A came OUIKM capkoMepiB Ta TITIH BIAMOBIZAIOTH 3a
CKOpouyBaibHy (yHKIII0O Miokapaa. OKpiM TOro, MU CHOCTEpIraad MiABHILEHHS CUTHAIBHOL
aktuBHOCTI PI3/TIK-B, Tak, BMicT cymapHnoi Ta hocopmiboBanoi 3a cepuom [IK-B (Cep473) OyB
Maiike y/ABIYi BUIUN y TBapHH 3 TOMO3UTOTHOIO JIeNelielo o-E-kaTeHiy MOpiBHSHO 13 KOHTpPOJIeM
(puc. 1 6, r). Bumuii pisers docdo-I1K-B-Cep473 Takox cBimuuth npo 3amydenHs 1 mTORC2
Ta MOBHY €H3UMaTuuHy akTUBHICTH [IK-B y MyranTHuX cepusx. Mu Bxke 3a3Haydaiu, 110 aKTUBAIlis
[1K-B curHanbHOTO Kackaay CIPHYMHSE PO3BUTOK TrinmepTpodii Ta cepreBoi HETOCTATHOCTI, OKpPIM
TOTO, TPU3BOIUTH 0 MOCTa0ICHHS cepIieBoi (DYHKIIIT Ta MOPYIICHHS METa0013MYy TIIFOKO3H 1 KUPHUX
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kuciot [16]. LlikaBo Takox, 1o Yap, MiABHUILIEHHS CUTHAILHOI aKTUBHOCTI SIKOTO MU CIIOCTepirain B
CepIsIX MHIIEH 13 TeTepo- 1 TOMO3UTOTHOIO Jenieltiero reHa o-E-kateniny, 3qaren aktuByBatu [1K-B
gyepe3 miR-29 ta/abo ILGFR. Linkom moxmuBo, 1o aktuBaris PI3/IIK-B curHaipHOTO Kackamy B
MYTAHTHHUX CEPILIX € HACTIKOM Jenelii reHa o-E-kaTteHiny, BHACiIOK sIKO1 BIIOYBAEThCS AeTpaiallis
6inKoBOro KoMIutiekey a-E-karenin/14-3-3/Yap Ta BuBLIbHEHHS ocTaHHBOTO [8]. CBOEIO "yeproro, Yap
HE JIUIIE aKTUBYE cBOI reHu-mimeHi, a it PI3K/TIK-B curnansuuii kacka.
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Puc. 1. Western-blot anai3z kiHeTHKH TinepTPpOdIYHUX CUTHATBLHUX KACKA/lIB Y TBAPHH JTUKOTO THITY
Ta 3 jeneui€elo rera o-E-kameniny: a — Western-blot anani3 3MiH BMICTy IOCITIIKyBaHUX OIJIKiB;
6 — BMmicT ochopunsoBanoi [1K-A; B — BmicT ¢ocopunsoBanoi MAPK 1/3; r — BmicT cymapHOi
I1K-B; 1 — Bmict docdopmnboBanoi I[IK-B Cep473; e — BMmicT pochopunboBanoi [IK-B Tpe308;
n =135y koxHii rpyni; * — P <0,05, ** - P <0,01.

Amnani3 aktuBHocTi MAPK curnanmiiry B J0CHIKYBaHUX TBapUH BUSBUB CTaTUCTHYHO BipOTiTHO
HKIMid piBeHb ¢dochopmmoBanHss MAPKI1/3 y ceprsix TBapuH 13 TE€TEPO3UTOTHOIO JENECIIEI0
a-E-kateHiny nopiBHsHO 13 KoHTposeM (Puc. 1 B). | HaBmaku, y cepusx TBapHH i3 HOBHOIO BTPATOIO
reHa a-E-kareniny - pisenb pMAPK1/3 6yB craTucTuyHO BipOriJHO BUIIKMM HOPIBHSIHO 13 KOHTPOJIEM
(puc. 1 B). Binomo, mo MAPKI1/3 akTuByeTbCsl y BIANOBIAb HAa PI3HOMAaHI CTPECOBI CTUMYJIM Ta
MIATPUMYE PO3BUTOK TinepTpodii 1 ceprenoi HepocTatHOCTI [17]. OqHak HeloaBHO OyII0 10BEIEHO,
o kapaiocnenudiuna aenenis MAPK1/3 takox cripuuuHsie pO3BUTOK cepIIeBOi HeoCcTaTHOCTI [ 18].
Otxe, IPYHTYIOUMCh Ha BJIACHUX Ta JIITEPaTypHUX NaHUX, MU IPUITYCKAEMO, IO BIAMIHHICTH Y
dochoprmroanai MAPK1/3 y TBapuH i3 reTepo- Ta TOMO3UTOTHOIO JCTeIie€r0 o-E-kaTeHiHy Moxke
BKa3yBaTH Ha OUIbII CKJIaIHY B3aeEMOJII0 0-E-kaTeHiny Ta iHmmx OinkiB (14-3-3, Raf-1), 3amyuenux
JI0 KOHTPOJTIO IIbOT'O CUTHAJILHOTO KacKady, 1 MOTpeOye AETaTbHOTO aHai3y.

BaxiuBuM eTarnoM MOJANIBIIOrO HANpPsSMKY JOCITIDKeHb Oylae 3’sCyBaHHS MOJICKYJISIPHUX
MeXaHi3MiB KOMIUIEKCHOTO BIUTHBY 0.-E-KaTeHiHy Ha aKTUBHICTh CHTHAJIBHUX KackaaiB (Wnt, Hippo,
MAPK, TIK-B Ta I1K-A) y kapaiomionuTax.
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BUCHOBKHA

OT1xe, a-E-kamenin BUKOHYE HE JIUIIE CTPYKTYPHY (DYHKIIIIO, a i 3a1y4eHHH 10 KOHTPOJIIO KUTBKOX
CUTHAJIbHUX KaCKaJiB, MPUHIMIIOBO BAXJIMBUX Ul (DYHKIIOHYBAaHHS Ceplls Ta HOro agamrarii 10
CTPECOBHUX CTUMYJIB!

1.
2.
3.

10.

1.

12.

13.

14.

Kapniocneungiunnit HokayT a-E-kateHiny npusBoauts 1o aktusanii [1K-B.
Kapniocienngivuna nenenis o-E-kaTeniny cipuumssie inrioyBanus aktuBHOCTI [TK-A.

['eTepo3uroTHa ta ToMO3UroTHa Kapziocrnenudiyna nenemis o-E-kaTeHiHy Npu3BOAUTH SIK JI0
iHri0yBanHs, Tak 1 aktuBanii MAPK1/3 BinnosinHo.
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