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FEATURES OF THE BINDING OF miR-1322 WITH mRNAs
OF GENES ENCODING POLYGLUTAMINE-CONTAINING PROTEINS

Abstract. Many genes encode proteins containing polyglutamine tract, which function is not studied well. It
has been established that polyglutamine expansion causes some diseases. Using the MirTarget program, we found
that nucleotide sequences in the mRNA of ATXNI, ATXN2, ATXN7, KCNN3, MEF2A and POLG genes are miR-
1322 binding sites. This miRNA can bind with the sites in mRNA and suppress genes expression. There are 22, 16,
8, 17, 9 and 9 miR-1322 binding sites in mRNAs of ATXNI, ATXN2, ATXN7, KCNN3, MEF2A4, POLG genes, res-
+pectively. These polysites encode polyglutamine from 10 to 29 amino acid residues in length. Most of the studied
proteins are transcription factors and inhibition of their synthesis can cause neurodegenerative, cardiovascular and
oncological diseases. MiRNA binding sites in mRNAs of orthologues genes indicate the emergence of regulation of
the studied genes expression by miR-1322 many millions of years ago. Animals containing miR-1322 target genes
can serve as experimental models to study the role of polyglutamine in the development of diseases.

Keywords: miR-1322, mRNA, gene, polyglutamine, disease.

Introduction. miRNAs are small non-coding RNAs that are able to regulate gene expression at post
transcription level by binding with mRNAs. The role of miRNAs in different biological processes is
actively being investigated. It has been shown that these molecules can act as intracellular and
intercellular signaling regulators. It has been established that miRNAs bind to mRNAs in 3'-untranslated
regions (3'UTRs), 5'-untranslated regions (5'UTRs) and coding domain sequences (CDSs) [1, 2].
Moreover, some miRNAs have binding sites (BS) in 5'UTRs, CDSs, and 3'UTRs [3]. The efficacy of
miRNA-mediated repression increased with the number of sites [4]. It is assumed that miRNA binding to
mRNA can be significant if the gene contains repeats of site sequences in coding region. Bioinformatics is
actively used to fully understand, manage and analyze biological data [5]. It is possible to predict inter-
actions between miRNAs and mRNAs and their properties by using different programs [6]. It has been
shown that among 17,494 mRNA sequences of human genes miR-1322 has BS in 1,058 genes [7]. Most
of them are located in repeat-rich coding regions of mRNAs. Depending on reading frames these BS
encode polyGlu, polyAla or polySer. The objective of this study is to research the properties of miR-1322
BS in mRNAs of ATXNI, ATXN2, ATXN7, KCNN3, MEF2A and POLG and their orthologues. These
genes are involved in several diseases. Cytosine-adenine-guanine (CAG) repeat expansions in the coding
regions of ATXNI, ATXN2, and ATXN7 are the cause of spinocerebellar ataxias (SCAs) [8]. It has been
shown that KCNN3 may play an important role in the pathogenesis of atrial fibrillation [9]. In other study
the KCNN3 and other small conductance calcium-activated potassium channels are proposed as promising
therapeutic targets for neurodegenerative disorders such as Parkinson's disease [10] It has been shown that
MEF2A4 might be involved in myocardial infarction, neurodegenerative disorders and in hepatocellular
carcinoma development [11, 12]. It has been shown that POLG can play a significant role in Parkinson's
disease and tumor promotion [13, 14]. Studying of regulation mechanisms of these genes expression is a
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promising area for detection and treatment of some neurodegenerative, cardiovascular and oncological
diseases.

Materials and methods. The nucleotide sequences of mRNAs of ATXNI, ATXN2, ATXN7, KCNN3,
MEF2A and POLG human genes (Homo sapience — Hsa) and their orthologous genes (4Acinonyx jubatus —
Aju, Ailuropoda melanoleuca — Ame, Balaenoptera acutorostrata scammoni — Bac, Bos mutus — Bmu, Bos
taurus — Bta, Castor Canadensis — cca, Callithrix jacchus— Cja, Canis familiaris — Cfa, Capra hircus —
Chi, Chlorocebus sabaeus — Csa, Cricetulus griseus — Cgr, Equus caballus — Eca, Felis catus — Fca,
Gorilla gorilla — Ggo, Loxodonta africana — Laf, Lipotes vexillifer — Lve, Macaca fascicularis — Mfa,
Macaca mulatta — Mml, Monodelphis domestica — Mdo, Mus musculus — Mmu, Nannospalax galili — Nga,
Nomascus leucogenys — Nle, Ornithorhynchus anatinus — oan, Oryctolagus cuniculus — Ocu, Ovis aries —
Oar, Pan paniscus — Ppa, Pan troglodytes — Ptr, Pteropus alecto — Pal, Pongo abelii — Pab, Pantholops
hodgsonii — Pho, Rhinopithecus bieti — Rbi, Rhinopithecus roxellana— Rro, Rattus norvegicus — Rno,
Saimiri boliviensis boliviensis — Sbo, Sarcophilus harrisii — sha, Sus scrofa — Ssc) were downloaded from
NCBI GenBank (http://www.ncbi.nlm.nih.gov). Nucleotide sequence of human mature miR-1322 was
downloaded from the miRBase database (http://mir-base.org). The miR-1322 binding sites in CDS region
of mRNAs of ATXNI, ATXN2, ATXN7, KCNN3, MEF2A4, POLG genes were predicted using the MirTar-
get program. This program defines the features of binding: a) the localization of miRNA BS in 5’UTR,
CDS and 3’UTR of mRNAs; b) the free energy of hybridization (AG, kJ/mole); c) schemes of nucleotide
interactions between miRNAs and mRNA. The ratio AG/AGm (%) was determined for each site (AGm
equals the free energy of miRNA binding with its perfect complementary nucleotide sequence). miRNA
BS interacting with mRNAs with AG/AGm ratio of 85% or more were considered. Described BS are
polysites arranged in series. The program determines position of BS beginning from the first nucleotide of
5’UTR mRNA. The MirTarget program also takes into account the hydrogen bonds between adenine (A)
and uracil (U), guanine (G) and cytosine (C), G and U; A and C [3].

Results and discussion. Using MirTarget program, miR-1322 binding polysites in CDS region of
mRNAs of ATXNI, ATXN2, ATXN7, KCNN3, MEF24, POLG genes were detected. mRNAs and
miR-1322 interaction characteristics are given in the table 1. Free energy of hybridization (AG) of miR-
1322 with mRNAs of ATXN1, ATXN2, ATXN7, KCNN3, MEF2A4, POLG genes is within -87+-93 kJ/mole.
Probability of the interaction between mRNA and miRNA is increases with the increase in length of poly-
sites. AG/AGm of miR-1322 binding polysites ranged from 85 to 92%.

Table 1 — Characteristics of miR-1322 polysites in mRNAs of ATXN1, ATXN2, ATXN7, KCNN3, MEF24, POLG genes

G The position of the beginning AG/AGm, Oligopeptides
ene of binding site, nt %
ATXNI 1559 - 1592 (12) 1604 - 1631 (10) 8.4 : Zéé 87.5 Qggggggggggggggg()
ATXN2 657 - 714 (16) 87.5+89.6 QQQQQQQQQAQQAQQQAQQAQQRQQQQQPP
ATXN7 637 - 658 (8) 85.4 +89.6 QQQQQQQQQQPP
KCNN3 401- 425 (7) 87.5+91.7 QQQQRRRRQQQQQPP
512 -539(10) 87.5+91.7 QQQQQQVQQQQQQQP
MEF24 1836 - 1860 (9) 85.4+89.6 GFQQQQQQQQQQQP
POLG 405 - 428 (9) 85.4+ 875 RQQQQQQQQQQQQQPQ

Expansion of a polyglutamine tract within the ATXNI1 causes lethal neurodegenerative disorder
SCA1 [15]. Understanding the normal function of ATXNI is essential to decipher the pathogenesis
mechanisms in SCA1. Normal alleles of ATXNI have a size range of 19-36 repeats, whereas pathological
alleles have 39-82 repeats. Two clusters of miR-1322 polysites have been predicted in CDS of mRNA
of ATXNI: 12 BS for miR-1322 at the position from 1559 to 1611 and 10 miR-1322 BS from 1604 to
1650 nucleotides, respectively. The region of ATXNI1, which contains miR-1322 binding is flanked by
conserved oligopeptides in a number of orthologs (table 2). AG/AGm value of miR-1322 interaction with
the mRNA BS of ATXNI is in the range of 85 to 92%. All orthologs in mRNA of A7XNI have a decrease
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Table 2 — Oligopeptides of orthologous ATXN1 proteins encoded by miR-1322 binding sites

LSQTPGHKAEQQQOO0000000HOHOOO00000000000HT,.SRAPGLITP | Hsa
LSQTPGHKAEQQQQQQQQQQQQHQHOQQOQQQQQQQH. . . LSRAPGLITP Ppa
LSQTPGHKAEQQQQQOHQQOOQQQQOHQQOOOOOQOQOH . . . . . LLSRAPGLITP | Pab
LSQOTPGHKAEQQQOQOQOOOOQOHOHOOQOOOOOQ0QH . - . . . . LSRAPGLITP | Ptr
LSOTPGHKAEQQQOQOOOQOQQOQOQQ0OHH . . .. ......... LSRAPGLITP Mrfa
LSQTPGHKAEQQQQOOQOQQOQO0QO000HH . . . . . . . . ..... LSRAPGLITP | Mml
LSQTPGHKAEQQQQOQOQO00Q000H - .- - . . - - - o ... ... LSRAPGLITP | Nle
LSQTPGHKAEQQQQQOQOOOQQOHHH . + « v v v v v e v venn. LSRAPGLITP | Rro
LSQTPGHKAEQQQOQOO000000H - - - - - - - - - - - .. ... LSRAPGLITP | Ggo
LSQTPGHKAEQQQQOQQQOOQQOHH . . . . . ... ..o, LSRAPGLITP | Csa
Note: in the Table 2 and hereinafter the bold type indicates amino acids encoded by miR-1322
binding sites

in the number of miR-1322 BS (table 2). Most orthologues mRNAs containing miR-1322 BS were
revealed among primates and contained only first set of two miR-1322 polysites.

The protein encoded by the ATXN2, contains a polyglutamine tract, long expansion (greater than
33 repeats) of which result in SCA2. Intermediate-length expansions (27-33 glutamines) contribute to
susceptibility to amyotrophic lateral sclerosis [16]. In CDS mRNA of ATXN2 gene, 16 miR-1322 BS were
identified in the region from 657 to 733 nucleotides of mRNA with an interaction value AG/AGm of
87.5-89.6%. The region of mRNA of ATXN2, which contains miR-1322 BS in CDS, encodes polyGlu.
For the group of orthologues, polygGlu in ATXN2 protein is flanked by conservative decapeptides
(table 3). Most species of ATXN2 gene orthologs in mRNA contains decrease in the number of miR-1322
BS, except P. troglodytes containing 19 miR-1322 BS. F. catus, N. leucogenys have only five amino acids
in ATXN2 protein sequences before polyglutamine tract. While studying the regulation of ATXN2 expres-
sion by miR-1322 in mammals, difference in the number of miR-1322 polysites in mRNA of ATXN2 gene
orthologs should be taken into account.

Table 3 — Oligopeptides of orthologous ATXN2 proteins encoded by miR-1322 binding sites

YGPLTMS LKPQQQQQQQQQQQQQQ0QQ00Q00Q0QQQPPPAAANVRKPG | Ptr
YGPLTMS LK POQQQ000000000000000000QPP . . . PAAANVRKPG | Hsa
..... MSLKPQQOQO00000000000Q0QPP. . . . . . PPAAANVRKPG | Nle
YGPLTMSLKPQOQQQ000000000000PP . . . . . . . . PPAAANVRKPG | Csa
YGPLTMSLKPQQQQQO000000000QPP. . . . .. ... .. AAANVRKPG | Mml,Mfa
YGPLTMSLKPQQQQQQ00000000PQPP. . .. ....... AAANVRKPG | Cja
YGPLTMSLKPQQQQQQQQPQPQP. . .. ..o v, . AAANARKPG | Bta
YGPLTMSLKPQQOQQQQQOQQPQP. . . . .. vvvnenn... AAANARKPG | Chi
..... MSLKPQQQOQQQQQQPP. .................AAANARKPG | Fca
YGPLTMSLKPQQQQQOOQOQPP. . . . . ..o v e .. AAANARKPG | Aju

ATXNT7 is a transcription factor that appears to be critically important for chromatin remodeling at
the level of histone acetylation and deubiquitination [17]. It has been determined that the diseased allele
associated with SCA7 contains 37-306 CAG, compared to 4-35 in the normal allele [18]. MRNA of
ATXN7 contains eight miR-1322 BS with AG/AGm ratio of 85 to 90%. miR-1322 BS are found in
12 mammalian species mRNAs of ATXN7 orthologs (table 4). mRNA of human A7XN7 contains the
greatest number of miR-1322 BS. A decrease in the number of miR-1322 BS in mRNAs of orthologs was
observed. So, there are seven miR-1322 BS in mRNA of O. cuniculus, six miR-1322 BS in mRNA of
P. abelii and Ch. sabaeus, Five miR-1322 BS are predicted in mRNA of M. musculus, Variable in lenghth
polyalanine sequence flanks polyGlu from the N-terminal in ATXN7 protein. Amino acid sequence
flanking the BS from C-terminus of ATXN?7 is also variable in orthologous proteins.
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Table 4 — Oligopeptides of orthologous ATXN?7 proteins encoded by miR-1322 binding sites

RAAAA . GGAAAAAARQQOQOQQQQQQQPPPPOPQRQQHPPPPPRR Hsa
RAAAAAGGAAAA . .RQPQOOQOQOQQPP. . .QPQRQQ. . . PPPRR Ocu
RAAAAAGGAAAAAARQQQQQQQQPP. . . SQPQRQPPPPPPPPPPPRR | Cfa
RAAAAAGGAAAAAARRQQQQQQQP. . . . SQPQRQHSPPPPPRR Ga
RAAAAAGGAAAAAARQQQOQQQOQPP. . . . . QPQRQQQPPPPPRR Pab
RAAAA . GGAAAAAARQQOQQQQPP. . . . . OPQRQQQPPPPPPR Csa
RRAA. .GGAAAA. .RQOQQQPQP. . . . . LOPQRQHPPL. . .RR Mmu
RAAAAAGGAAAAAGRQQQQQPP. . .. ... OSQRQQQPPPPPRR Nle
RAAAAGGAAAAAARRQQQQQPP. . .. ... QPQRQQQPPPPPPR Mml
RAAAAAGGAAAAAARQQQQQPP. . .. ... QPQRQ. .PPPP.RR Chi
RAAAA . GGAAAAAARQQQQQPP. . . . . .. OQPPQPQRQPPP.RR Ssc
RRAA. .GGAAAA. .RQQQQPQP. ..... LOLQRQ. .HPPP.RR Rno

KCNN3 belongs to the KCNN family of potassium channels and contains two CAG repeat regions in
CDS. It has been shown that KCNN3 SNP polymorphism significantly increases the risk of atrial fibril-
lation [19]. SK channels are promising therapeutic targets for Parkinson's disease [9]. It has been
established that both polyGlu regions are encoded by miR-1322 BS. These two sets of polysites consist of
seven and ten BS (AG/AGm is equal to 87.5 — 91.7%) located in KCNN3 mRNA from 401 to 444 nt and
from 512 to 558 nt, respectively (table 5, 6).

Table 5 — Oligopeptides of orthologous KCNN3 proteins encoded
by miR-1322 binding sites located from 401 to 444 nt

KCPCPSSGDEQQQQQ0000000000Q0QPPPPPAPPATPQQPPGPPL | Laf
KCPCPSSGDEQQQQQQ000000Q00QQ0PP . . PPAPPAAPQQPLGPSL | Ggo
KCPCPSSGDEQQQOQQOQ000000QQPP. . . . PPAPPAAPQQPLGPSL | Ptr
KCPCPSSGDEQQQQQOQO00Q0QPP. . . . . .. PPAPPAAPQQPLGPSL | Hsa
KCPCPSSGDEQQQOOQOQ0000QPP. . . . . . . PPAPPAAPQQPLGPSL | Pab
KCPCPSSGDEQQQQQOQQOQ0QQPP. . .. .. .. PPAPPAAPQQPLGPSL | Mml
KCPCPSSGDEQQQQQQQQQQQPP. . .. . . .. PPAPPAAPQQPLGPSL | Mfa
KCPCPSSGDEQQQQQOQQQQQQPP. . .. .. .. PPAPPAAPQQPLGPSL | Csa
KCPCPSSGDEQQQQQOQQO0QQPP. . . ... .. PPAPPAAPQQPLGPSL | Nle
KCPCPSSGDEQQQQOQQOQQQPP. . . . . . PPPPPAPPAAPQQPPGPPQ | Eca
KCPCPSSGDEQQQQQQQQQQPP. . ..... PPPPAPPAAPQQPPGPSL | Sho
KCPCPSSGDEQQQQQQQQQPP. . ...... PPPPAPPAAPQQPPGPSL | Cja
KCPCPSSGDEQQQQQQQPP. ... ...... PPPPAPPAAPQQPPGPPL | Bta
KCPCPSSGDEQQQQQQPP. . .......... PPPAPPAAPQQPPGPLL | Nga
KCPCPSSGDEQQQQQQPP. . .......... PPSAPPAVPQQPPGPLL | Rno
KCPCPSSGDEQQQQQQPP. . ... ....... PPPAPPAVPQQPPGPLL | Mmu

The change in the number of miR-1322 BS was identified in both GAU repeat-rich sequences of
KCNN3 mRNA. The increase in the first miR-1322 binding polysites was revealed in orthologues KCNN3
mRNAs of L. africana, G. gorilla. P. troglodytes. The identical number of miR-1322 BS has been found
in mRNAs of P. abelii and H. sapiens. The greatest number of second miR-1322 binding polysites among
orthologs was found in mRNAs of N. galili and P. troglodytes. Oligopeptides flanking polyGlu sequence
encoded by miRNA BS are quite conserved in many mammalian species; however, there are changes in
length of polyproline sequences flanking first set of polyGlu from C-terminus of KCNN3.
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Table 6 — Oligopeptides of orthologous KCNN3 proteins encoded

by miR-1322 binding sites located from 512 to 558 nt

GPLLOPQPPOTL.OQOT.Q0000000QQQ00000000QPPHPTL.SQTLAQL | Nga
GPSLQPQPPOLQOOOOQQQQO0QQOQO00Q00000P. . PHPLSQLAQL | Ptr
GPSLQPOPPOLOQQQQQO0QQQ00QQ0Q00P . . . . PHPLSQLAQL | Mml, Mfa
GPLLOPQPPOLQQQQQQQQQQQQQQQQ000Q . . . APLHPLPQLAQL | Rno
GPLLQPQPPQOPQQQQSQ000000SQ00000Q. . . APLHPLPQLAQL | Mmu
GPSLOPOPPOLOQQQQQQQ00000QQP. . . . . . . . PHPLSQLAQL | Ggo
GPSLOPOPPOLOQQQQQQQ000000QP . . . . . . . . . PHPLSQLAQL | Hsa
GPSLOPQPPOLOQQQQQQ000000P. « . v v v .. PHPLSQLAQL | Pab
GPPLOPQPPOLOQOQQO00000P. - . o oo e e e . .. HPLSQLAQL | Lve
GPSLOPOPPOLOQOQQQQQQQQP. . . . ..o vuvw. .. PHPLSQLAQL | Csa
GPPLOPQOPLOLQOQQQOQQQOQ000P . . . . v v n e .. .. PHPLSQLAQL | Ssc
GPPLQOPQPPOLQQQQOQQQ0P . « v v v v v v e e nnn. PHPLSQLAQL | Bac, Eca
GPPLQPQPPOLOQOOQQOOOPO . « v v v v v e v eeennnn HPLSQLTQL | Bmu
GPSLOPQPPOLOQQOOOOOXP . « v v v v v e e e nnn. PHPLSQLAQL | Sho
GPPLQPOPPOLOQOQOQQOP . . . o v v v v v nn .. PHPLSQLTQL | Oar, Bta, Chi
GPSTLOPOPPOLOQOQQQQQP . - - « v v v v o n e e .. PHPLSQLAQL | Nle, Cja
GPPLOPQPPQOLPOOQOOOOP . . . v v v v v e e PHPLSQLQSQ | Laf

The protein encoded by MEF2A4 gene is a DNA-binding transcription factor of MEF2 family.
MEF2A protects primary neurons from oxidative stress-induced cell damage and may be involved in
various neurodegenerative-related diseases [20]. MEF2A is associated with myocardial infarction [21].
Overexpression of MEF2A is associated with hepatocellular carcinoma [22]. There are nine miR-1322 BS
located in CDS of mRNA of MEF2A4 with AG/AGm of 85.4 to 89.6%. polyGlu encoded by miR-1322 BS
are flanking by conserved olygopeptides PRDRMTPS from N-terminus and RQEMGRSPVDS from
C-terminus of MEF2A (table 7).

Table 7 — Oligopeptides of orthologous MEF2A proteins encoded by miR-1322 binding sites

PRDRMT PSGFSQQQQQ0000000000000000000 . . . . . . ... ARQEMGRSPVDS | Sha
PRDRMT PSGFPQQOQQ00000000000000PQ000 - - - - - - - - SSRQEIGRSPVDS | Oan
PRDRMTPSGFPQQQOQQ000000000000000000 . . . . . ... .. ARQEMGRSPVDS | Mdo
PRDRMTPSGFQQ0000000000000000QPPQPPPPPPQPPQPQPRQEMGRSPVDS | Nga
PRDRMTPSGFQQQQQO0Q00Q00QP. . . . PPQPPPQPQPQOPPQPQPROEMGRSPVDS | Rro
PRDRMTPSGFQQQQPQOQOQQOQQP. . . . . . PPPPQPQPQPPQPQPRQEMGRSPVDS | Nle
PRDRMTPSGFQQOQO000000S0OP . - . . . ..o o ... POPQPQPOPROEMGRSPVDS | Eca
PRDRMTPSGFQQOQQQQQ00Q0P . . . . . . . . PPPPQPQPQPPQPQOPRQOEMGRSPVDS | Hsa
PRDRMTPSGFQQOQQ0000000P . . . . . .. .... PPPPPQPPQPQPRQEMGRSPVDS | Cgr
PRDRMTPSGFQQQQ000000P. . . . ..o ... PQPQPQAQQPOPROEMGRSPVDS | Sbo
PRDRMTPSGFQQOQQOPOQOP. . . « o v v v v v v ... PPQPPQPQPRQEMGRSPVDS | Mmu

However, there are variable amino acid sequences containing proline and glutamine residues between
polyGlu and RQEMGRSPVDSL. The maximum number of miR-1322 BS among MEF24 orthologues
were found in S. harrisii (22), O. anatinus (22), M. domestica (21). M. musculus has 8 BS for miR-1322
in mRNA of MEF24 that should be taken into account while studying the regulation of MEF2A4 expres-
sion by miR-1322 using M. musculus.

The protein encoded by POLG is the catalytic subunit of mitochondrial DNA polymerase. POLG
contains a polyglutamine tract. Nine miR-1322 BS were found in mRNA of POLG. This region encodes
polyGlu sequence in the protein. The miR-1322 BS are located from 205 to 227 nt in POLG mRNA,
AG/AGm is equal to 85.4 —87.5%. There is a decrease in number of miR-1322 polysites among POLG
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Table 8 — Oligopeptides of orthologous POLG proteins encoded
by miR-1322 binding sites

SSSVPASDPSDGQRR . RQQQQOQ0000000PQOPQVLSSEGGQL | Hsa
SSSVPASDPSDGQRRRROQQQOQQOQOPOQPQ . QPOVLSSEGGQL | Ggo
SSSVPASDPSDGORRRRQQQQOQQPQQPQ. . . QPQVL.SSEGGQP | Ptr
SSSVPASDPSDG. RR. RQQQQOQOQQQPQ. . . .QPQVPSSEGGQL | Nle

SSSVPASDPSDGORR . RQQQOQOQQQPQ. . . . . QPQVLSSEGGQL | Ppa
SSSVPASDPSDEQRRRRQQQOQQOQOPQ. . . . . OPQVPSSEGGQL | Pab
SSSVPASDPSDG . RRRRQQQQOQQPQ. . . . . QQPQVPSSEDGQL | Rbi
SSSVPASDPSDG.RRRRQQQOPOQOQOPQ. . ... .... VPSSEDGQL | Rro

orthologues. It was identified that miR-1322 polysites exist in POLG mRNA in G. gorilla, P. troglodytes,
N. leucogenys, P. paniscus, P. abelii, R. bieti and R. roxellana. Therefore, in further studying of regu-
lation of POLG expression by miR-1322 only some animals could be used as experimental model.

Conclusion. miR-1322 BS were found in mRNAs of ATXNI, ATXN2, ATXN7, KCNN3, MEF2A4 and
POLG. These binding sites are identified to encode polyGlu. in the orthologous proteins of studied animal
species. The number of polyGlu amino acid residues varies during the evolution of species and it was
established a tendency of increasing in the length of polyGlu sequence in the proteins during evolution. /n
vitro experiments and clinical research are needed to be conducted for further validation of the interaction
between miR-1322 and mRNAs of ATXNI, ATXN2, ATXN7, KCNN3, MEF2A4 and POLG. The obtained
results demonstrate the possibility of an involvement of miR-1322 in diseases caused by these genes. Our
analysis of physicochemical properties of BS allows us to propose an adequate experimental animal for
study of regulation of ATXN1, ATXN2, ATXN7, KCNN3, MEF2A and POLG expression by miR-1322.

Funding. The study was carried out with financial support of the Ministry of Education and Science
of the Republic of Kazakhstan within the framework of grant.

0. 0. IOpuxogra', I1I. A. AtambaeBa’, A. A. Boabmoii’, A. T. UBamenko'

'Brosorus koHe GHOTEXHOIOTHs MoCeIeNepiHiH FhUIBIMU-3ePTTeY HHCTHTYTHI,
on-Dapabu areiHnarsl Kazak yiTTeIK yHEBEpCcHTeTi, AnMaTsl, KazakcTaH,
*Xaiida YHHUBEPCHUTETIHIH BOJIOIUIBIK KOHE YKOJIOTISUIBIK OMoorus kadeapacsl, Xaiida, U3panns

MIR-1322 KOHE ITIOJIMI'TY TAMHHI BAP AKYBI3JIAP/IbI KOJATAUTHIH
TEHJAEPAIH APACBIHIATBI BAUJIAHBICY CAUTTAP/IbIH EPEKIIEJIIKTEPI

AnHoTanusi. KenTereH reHuep NOJMITyTAaMUHIIK TPakTi Oap aKybl3napabl KOATAWABI, ONapIblH KbI3METI
TOJIBIK aHBIKTAJIMAaraH. ¥3bIH MOJIHUTITyTAMIHIK Ti30eKTiH CHHTE31 KelOip aypyrnapabiH ce06ebi OOIBI TaObUTATEHIHBIH
kepcerinren. MirTarget GarmapmamacelH maiinamana oteipeit, ATXNI, ATXN2, ATXN7, KCNN3, MEF2A4 xone
POLG renpepinin mRNA-pHIarel HYKICOTHATIK Ti30ekrep miR-1322-HpIH OaifimaHBICy CcaWTTaphl EKEHMIT1
anbIKTaIIEL. bym miRNA mRNA-priven OaitnaHpica ananbl )oHe TEHHIH dKCIPecCHsICHH Texeini. ATXNI, ATXN2,
ATXN7, KCNN3, MEF2A, POLG reanepais mRNA-ceHzna 22, 16, 8, 17, 9 xone 9 miR-1322 6aiinansicy caliTrapsl
Oap. byn mosmcaiitrap, y3piHABIFE 10-29 aMHMH KBIIKBULABIK KAJTIBIKTapbIHAH TYPaThIH, MOJUITYTAMHUHII KOA-
Taiapl. 3epTTenreH aKybI3IapIblH KOIMIUITi TPaHCKPHIIUUIEIK (QakTopiap OONBIT TaOBIIANBL, JKOHE OJAPIbIH
CHHTE3iHIH TeXeyl HeHpOoAeTeHepaTHBTI, )KYPEK-TaMbIp KOHE OHKOJOTHSIBIK aypyJlapFa ajbl Kelxyi MyMkid. OpTo-
normsutslK rernepaiy MPHK-na miR-1322 Gaitnanrpicy caifiTTapasiH OONyBI, 3epTTENTEH TEHACPAIH YKCIPECCHACHH
peTTeyiHiH MWUTHOHAAFaH JKbUIAap OYphIH maiiga OonraHblH Kepcereni. MuP-1322-HeIH HbIcaHa-TeHIEpi Oap
JKaHyapiap, aypylapAblH NaMYBIHIAFbl TONMHIIyTAMUHHIH POJiH 3epTTey YVIIiH, TOKIPHOENiK MOIENb peTiHae
0OJTyBI MYMKIH.

Tyiiin ce3aep: miR-1322, mRNA, reH, momuriyTamuH, aypy.
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0. 10. IOpI/IKOBal, II. A. ATaMﬁaeBal, AL A. Bﬂﬂblﬂoﬁz, A. T. UBamenxo

'HUU T1po6iem GHOTOrHH 1 GHOTEXHOIOTHH
Kazaxckoro HanmoHaIRHOTO YHHBEpCUTETa UM. anb-Papadbu, Anmatel, Kasaxcras,
*Kacepa BOITIOLHOHHOI 1 9KOIOTHYECKOH GHomoriu, Xainhekuit yYHHUBEpCHTET, Xaiida, U3panin

OCOBEHHOCTH CAUTOB CBS3bIBAHMS miR -1322 C TEHAMM,
KOANPYIOIUMMH MMOJUTJTYTAMHUH-COAEPKAINUE BEJIKHN

AnHoOTanus. MHOTHE TeHBI KOTUPYIOT OSJIKH, COAep KaIllie MOIUTITyTAMUHOBEIN TPAKT, GYHKIUS KOTOPOTO 10
KOHIIa He M3y4YeHa. bruTo moka3aHo, 9YTO CHHTE3 YIUIMHEHHOW TOCIIeOBATENIEHOCTH MOJMUIITyTAMUHA SIBISETCS TIPH-
YUHON HEKOTOpHIX 3aboneBanmii. C momomipio nporpammsl MirTarget Hamu ObITO0 0OHAPY)KEHO, YTO HYKJICOTHIHBIC
nocinenosarenbaoctd B MPHK renoB ATXNI, ATXN2, ATXN7, KCNN3, MEF24A n POLG saBaAr0OTCA calTaMHu
cBs3pIBaHlA MiR-1322. Ota miRNA moxer cBs3piBaThes ¢ caiiTamu B mRNA ¥ MOJABIATE SKCIPECCHIO TeHOB. B
mRNAs renoB ATXNI, ATXN2, ATXN7, KCNN3, MEF2A4, POLG cognep>katcsi cooTBeTCTBeHHO 22, 16, 8, 17, 9 u
9 caiitoB cBs3pIBaHmSI MiR-1322. DTH monmcalThl KOAUPYIOT NOJIUTITYTaMUH JIHHOHN OT 10 10 29 aMHHOKHCIIOTHBIX
OCTaTKOB. BONBIIMHCTBO M3yYeHHBIX OEIKOB SBISIOTCS TPAHCKPHUIIIIMOHHBIMU (PAKTOpaMH, U MHTHOWPOBAHHE WX
CHHTE3a MOJKET BBI3BIBATH HEHPOETeHEPATHBHEIC, CEPCUYHO-COCYIUCTEIE U OHKOJIOTHYeCcKHe 3a0oneBanus. Hamu-
gue caToB cBs3pBaHUA MiR-1322 B mRNA OpTOIIOTHYHBIX T€HOB YKA3bIBAIOT HA BOSHUKHOBEHHE PETYIIALINU JKC-
MIPECCUH W3YyYEHHBIX T€HOB MHOTO MIUUTHOHOB JIeT Ha3ad. JKHBOTHEIE, coepiKaliie TeHpl-MumeHn miR-1322, mo-
TYT CIIy’)KUTh B Ka4eCTBE IKCIIEPHUMEHTAILHBIX MOJAEJCH U1 N3yYeHHs PONU IOJHUIITyTaMHHA B pa3BUTHH 3aboIe-
BaHHM.

KaroueBsie ciioBa: miR-1322, mRNA, reH, monuriyramuH, 3a001eBaHUe
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