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OnAa 6334 miRNA HaRgeHbl caiTel cBA3bIBAHMA B MAMNA reqoB aKTHHa, MWO3AMHE, TROMNOHWHA W TPONOMWO3WHE
YEMAOBEKEA W MbILY. ¥CTAHOBASHO, YTO XEPAKTERUCTMKKM 3THX CEATOA ¥ MbILUW CYLWBCTEEHHD OTAMYADTCA OT aHa-
NOrMYHBE XSPAKTEPACTHK ¥ HENOSEKE, NOSTOMY MBslWb HE MoXeT GeiTh ANA HAX 30eKBATHOR MOGENBED.
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K coxpaTuTebHdbiM Gefkas MUOKapaa oOTHOCATCR aKTWH, MUO03WH, TROMNOHAH W Tponomwosde. [pa
MNATONOMMYScEHAY MIMEHEHHAX KapOMoMHUOUMTOR B NpeaaBepud HHBAPKTa MACKaPLa NPOMCKOANT YMEHBLLEHWE
cHMTEZa 3THX GenkoB. B sTom Npoueccs MorfyT BeiTe 3afsRcTEOBRAMBI MIRMNA, KoTophie peryiMpyloT Ke-
fpeccHsn MreHoB Ha YpoBHe TPaHCRALMM NyTEM CBAabiBaHMA ¢ MxX MRAMNA W BAcKWpOBaHWA TPaHCAALMM AWGo
perpagaymy mRMNA. MosToMy GbiNo BaKHO CPABHWUTE XADAKTEPMCTHKMA CAATOBR caAzkiBadMA mMiRMNA &8 mRNA
reHos CoKpaTHTENEHE GEnNKos MACKapOa YencEeka M MelM, T3k K3k MbllWes ABNASTCA MOgenbHEM ofbekTom
GHOMEQUUWHCKHY Moccneqosadni. Nporpamsa MirTarget, paapaboTadHan B HaweRd nabopaTopuk, onpegenneT
C BhICOKOA QOCTOBEDHOCTRHD KAKYEeBRIE KONMYECTEEHHEIE XAP3aKTEpHMCTHRN BlavMmogsAcTEMA mMiRNA ¢ mRNA
B 5-UTR, CDS » 3-UTR [1]. Beino wayveHo ceAasBaHre 6334 miENA ¢ mRMNA redos akTiHa ACTAZ m ACTCI,
reHoe nerkMe uensd Mmeoarda MYLZ, MYLI w MYL4, renos TAMEALIY Uened MuoadwHa MYHG, MYHT 1 MYHT5,
resos TponoHiHa THNRCT, THNMEZ » THNTZ W reda TponosdosyHa TPM1 denoeesa W MUK, 3KCApeccHpyrolMEca
B cepaue. Mel Beifpand 48 cafTor cBRAZbBadia MIRNA B MRMNA 3THX FreHoB © YUETOM SHEprMH CEASLIBIHWA
(AG, kfx/mons) ¥ gnuqsl MiIENA. B pesyneTaTe McchefoBaHui Bsino yeTaHOBMEHO, YTo AecATs MiRMNA wMenn
CEATE CBA3bLIBAHMA B MRMNA reHoe axKTHHa MHOKapHE YenoBeKa M MblWK C BENMYMHoA AG ot -98 go -132 e/
sones.  miR-133b, miR-B-4989-5p, MiR-4725-5p, miR-133a-3p, MiR-19-409353p, MiR-20-4265%-3p » miR-367-3p
cBAZbBANMCE ¢ MRNA reda ACTCT wencoseka. miR-19-44540-3p, miR-6834-3p v MmiR-19-43426-5p cAAabIBANKMCE
c mRMA reHa ACTAZ wenosesxa. C mRMA reHa ACTCT mMmiwe cBA3mBafacek mMiR-367-3p. Boceme miRNA
CBAZRBANMCE ¢ MARMA reHOB MHO3WHA YenoBeKa C BEnMYMHOR AG oT -106 go -129 k0= Mone. miR-4763-3p c
mAMA reHa MYL4, miR-6894-3p, miR-68B0-3p, miR-3158-5p, miR-6747-3p, MiR-5-4700-5p W miR-15-3654%9-3p ¢
mARMNA reqa MYHE, miR-3158-5p, miR-6747-3p v mMiR-5-4100-5p ¢ mMRMA resda MYHT, miR-19-23535-3p ¢ mRAMNA
reqa MYH15. 12 miEMNA cBRasiBanMck ¢ MANA reHoB MAOIMHA MbllUW ¢ BEAWYMHOA AG oT -98 o -127 0w/
sofe: miR-19-28092-2p v miR-6780b-5p c mRAMA reqa MYL4, miR-22-40302-3p, miR-6747-3p, miR-6894-3p, miR-
S00&-3p, miR-15-3654%-3p, miR-4326, miR-11-30469-2p, miR-6792-3p 1 MiR-16-39952-5p c mRMNA rexa MYHE, miR-
22-40302-3p, miR-6747-3p, miR-1536549-3p, miR-1326 1 miR-11-30469-3p ¢ mRMNA resda MYHT, miR-16-37541-3p
cBA3ZbiBanace ¢ MAMNA reda MYH15 MATe MIRNA cerssBandice © MRNA resosE TPONOHWHA W TPONOMKWO3WHA
YyenoBekKa © BenMYMHOR AG ot -113 go -123 ks mones: miR-6-16793-3p ¢ mRMA redHa THNNTZ2, miR-17-39011-3p
¢ mRMNA reda THMI3, miR-15-35627-5p, miR-19-B151-32p v miR-1247-5p ¢ mRNA reHa TpoNoMUWoIMHA Yenosexka
TPMI1. YeTeipe miRMA caAssBanMce © MENA resos TpoNnoHWMHE W TROMNOMUOIWHE MBIWKA © BENMYWHoA AG oT
=108 ao -110 &=/ mons: miR-11-29785-3p, miR-11-29785-5p 1 miR-12-31214-5p ¢ mRMNA reda TMMNT2 w miR-6784-
3p & mMAMNA reda TP mMsillE. Takde 06paz0M, HECMOTPA Ha cylecTEEHHBIE OTNHMYHA XapaKTepHeTHk CanTos
cBRsbiBaHMA MIRNA B MRNA reqos CoKpaTHTENbHER GENKOB MAOKaDAEa ¥ SeNoBEKa M MBILUH, ¥ 3THX BHA0E GeIN0
ofHapy*HeHo HeCKonNbKo OMUME CARTOR, KOTOPRIE MOMYT MMETE BAMHOE IHAYEHHE SNA AMArHOCTHEN WHGapKTa
muoKapia: miR-367-3p 8 mRAMNA reda ACTCY, miR-6894-3p v miR-6747-3p @ mRMNA reqa MYHG W miIR-6747-3p &
mRMA resa MYHT.
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Binding sites for 6334 miRNAs were found in mRMAs of human and mouse genes of actin, myosin, troponin and
tropomyosin. It was established that characteristics of human and mouse miRNA binding sites are significantly
different so mouse can't be an adequate model for studying of human sites.
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Actin, myosin, troponin and tropomyosin are related to contractile proteins of myocardium. Decreasing of
synthesis of these proteins is conmected with pathological changes of cardiomyocytes during the myocardial
infarction. miRNAs can be involved in this process because they regulate gene expression at the translational
level, binding with mRMAs of genes and blecking translation or providing the degradation of mRMNAs. So it was
important to compare characteristics of miRMA binding sites in mRNAs of human and mouse myocardial contractile
protein genes because mouse is a model object for biomedical investigations. The MirTarget program defines key
guantitative characteristics of miRNA-mRANA interaction in 5'UTR, COS and 3'UTR with high level of reliability [1].
Binding of 6334 mifNAs with mRNAs of ACTAZ and ACTC1 actin genes, MYLZ, MYL3 u MYL4 genes of myosin
light chains, MYHE, MYHT 1 MYH15 genes of myosin heavy chains, THNCT, TNNIZ and TMNTZ troponin genes and
TPM1 gene of human and mouse troponin was studied. All of these genes are expressed in the heart. 48 miRNA
binding sites in mRAMNAS of these genes were selected taking inte account the energy of binding (AG, kJ/male) and
the length of miRNASs. As a result of study it was found that ten miRMAs had binding sites in mRMAs of human and
mouse myocardial actin genes with value of AG varying from -98 to -132 kJ/mole. MiR-133b, miR-8-4989-5p, miR-
4725-5p, miR-133a-3p, miR-19-40935-3p, miR-20-42659-2p and miR-367-3p bound with mANA of human ACTC
gene. MiR-19-44540-3p, miR-6834-3p and miR-19-43426-5p bound with mRMA of ACTAZ gene. MIR-367-3p bound
with mRMNA of mouse ACTC1 gene. Eight miRNAs bound with mRNAs of human myosin genes having value of AG
varying from -106 to -129 kJ/maole: miR-4763-3p with mRMA of MYL4 gene; miR-6894-3p, miR-6880-2p, miR-3158-
5p, miR-6747-2p, MiR-5-4100-5p and miR-15-3654%9-3p with mANA of MYHGE gene; miR-3158-5p, miR-6747-3p and
miR-5-4100-5p with mRNA of MYH7 gene; miR-19-23535-3p with mRNA of MYH1 5 gene. Twelve mifMNAs bound with
mRMAs of mouse myosin genes with value of AG from -98 to -121 kJ/mole: miR-19-38092-3p and miR-6780b-5p
with mRNA of MYL4 gene; miR-22-40302-3p, miR-6747-3p, miR-6894-3p, miR-5006-3p, miR-15-36549-3p, miR-4326,
miR-11-30469-3p, MiR-6792-3p and miR-16-39952-5p with mRMNA of MYHE gene, miR-22-40302-3p, miR-6747-3p,
miR-15-36549-3p, miR-4326 and miR-11-30469-3p with mRNA of MYHT gene; miR-16-37541-3p bound with mRNA
of MYH15 gene. Five miRNAs bound with mRNAs of hurman troponin and tropomyosin genes with value of AG from
-113 to -123k)/male: miR-6-16793-3p with mRMNA of THNT2 gene; miR-17-29011-3p with mRMA of TNMIZ gene;
miR-15-35627-5p, MiR-19-8151-3p and miR-1247-5p with mRNA of TPM1 gene. Four miRMNAs bound with mRMAs
of mouse troponin and tropomyosin genes with value of AG from -108 to -170 kJ/maole: miR-11-28785-3p, miR-11-
29785-5p and miR-12-31214-5p with mRNA of TNNT2, miR-67 84-3p with mRMA of mouse TPM1 gene. Thus, human
and mouse myocardial contractile pratein genes have significantly different characteristics of miRMA binding sites
in their mRNAs, but there are several common sites for both species that can be important for diagnostics of
myocardial infarction: miR-367-3p in mRNA of ACTC1 gene, miR-6894-3p, miR-6747-3p in mRANA of MYHE gene and
miR-6747-3p in mRNA of MYH7 gene.
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