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THE INTERACTION OF miR-4258, miR-3960, miR-211-3p
AND miR-3155b WITH mRNAs GENES
OF NON-POLYGLUTAMINE TRINUCLEOTIDE DISORDERS

Abstract. Trinucleotide repeat expansion disorders constitute a group of dominantly inherited neurological
diseases that are incurable and ultimately fatal. In the present work, miRNA binding sites were predicted by the
MirTarget program. It was given characteristics of miRNAs binding sites in 5' and 3' UTR mRNAs genes of non-
polyglutamine trinucleotide disorders with CGG, GCC, CUG repeats. Binding sites of 2567 miRNAs with mRNAs
of 17494 human genes were determined. 206 genes with nucleotide repeats, mRNAs of which are bind with miRNA
in the 5'UTR and 3'UTR, were observed. From thus, 2668 miRNAs binding sites are located in the 5S'UTR, 3853 —in
the 3'UTR with AG/AGm values equal to 85 % and more. It was found that 34 gene’s mRNA having trinucleotide
(CGG\GCC\CUQG) repeats were targets for miR-4258, miR-3960 miR-211-3p and miR-3155b. miR-4258 binds to
mRNA of ADARBI, Cllorf87 and CBFB genes with free binding energy - 93 kJ/mole and AG/AGm 91%, to mRNA
of ARHGEF7, BCR, BRSK2 and C90rf91 genes with free binding energy - 91 kJ/mole and AG/AGm 89%. miR-3960
binds in GCC repeats to mRNA of ABCCI and BLMH genes with free binding energy - 116 kJ/mole. miR-211-3p
and miR-3155b interact with mRNA of ACACA and ANKRDI13D genes in 5’-3’untranslated regions. Studying
binding characteristics of miRNA and genes will help identify association of miRNAs with genes with trinucleotide
repeats for recommending for the diagnosis of nucleotide repeat expansion disorders.

Key words: miRNA, mRNA, binding site, trinucleotide repeat expansion.

Introduction. Trinucleotide repeats are sets of three nucleotides present in succession in various
copy numbers throughout the human genome [1]. Repetitive sequences of genetic code are quite common.
However, when these sequences grow beyond the scope of what would be considered normal, they cause
disease. While the human genome has mechanisms to protect against these expansions, patients present
with what can be severe neuromuscular and neurodegenerative disorders. There have been many diseases
discovered by TNR (trinucleotide repeat) expansions, but the most prominent are spinocerebellar ataxia,
Huntington disease, Fragile X syndrome, myotonic dystrophy, and Friedrich ataxia [2].

Small regulatory RNAs, particularly miRNAs, are known to be dynamically regulated in neuro-
genesis and brain development. Some recent studies have suggested that the alterations in small regulatory
RNAs could contribute to the pathogenesis of several neurodevelopmental disorders [3,4]. miRNA refers
to a small non-coding, single stranded RNA molecule comprising of around 22 nucleotides. By base
pairing to messenger RNA (mRNA) and triggering translation repression, the miRNAs control gene
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expression [5]. The use of miRNA as biomarkers to help diagnose neurodegenerative disorders offers
several advantages. As the expression of miRNAs are commonly altered during disease, they have gained
much attention for their potential use as biomarkers [6]. With better understanding of the role of miRNAs
in neurodegenerative diseases, scientists and researchers may create effective new drugs to treat these
devastating human illnesses. However, the biological function of most miRNAs remains to be uncovered
[7, 8]. It is therefore important to provide characteristics of miRNA interaction with mRNA genes
associated with non-polyglutamine trinucleotide disorders.

Materials and methods. The nucleotide sequences of mRNAs of human genes were downloaded
from NCBI (http://www.ncbi.nlm.nih.gov). The nucleotide sequences of human miRNAs were down-
loaded from the miRBase database (http://mirbase.org). The miRNAs binding sites in mRNAs of several
genes were predicted using the MirTarget program [9]. This program defines the following features of
miRNA binding to mRNA: a) the start of the initiation of miRNA binding to mRNAs; b) the localization
of miRNA BS in 5'UTRs, CDSs and 3'UTRs of the mRNAs; c¢) the free energy of interaction miRNA and
the mRNA (AG, kJ/mole); d) the schemes of nucleotide interactions between miRNAs and mRNAs.
For analyzing and formatting sequences of genes, we used the sequence manipulation suite program
(https:// bioinformatics.org/sms). To prediction the secondary structure of RNA, the software RNA fold
was used (http://rna.tbi.univie. ac.at) [10].

Results and discussion. Using the MirTarget program, the binding sites of 2567 miRNA with the
mRNA of 17494 human genes were determined. 206 genes with nucleotide repeats, the mRNAs of which
are bind with miRNA in the 5'UTR and 3'UTR, were observed. 2668 miRNAs binding sites are located in
the 5'UTR, 3853 — in the 3'UTR with AG/AGm values equal to 85 % and more. Only miR-4258, miR-
3960 miR-211-3p and miR-3155b bind with 34 gene’s mRNA having trinucleotide CGG, GCC, CUG
repeats causing non - polyglutamine disorders. In table 1-3 are shown characteristics of miRNA binding
with mRNA genes having trinucleotide repeats in 5'-UTR and 3'-UTR. The mRNA of 4BL2, ACVRIB,
ADARBI, ADRBKI, APBAI, ARHGEF7, FMRI, B4GALT2, BCL11B, BCR, BRSK2, BRWDI, BTBD?7,
Cllorf87, C9orf9l, CACNAIA, CADM4, CAMK4, CARMI1, CBFB, CBL and CCD(C93 genes having
trinucleotide repeats interact with miR-4258 in 5'-UTR in regions with CGG repeat. The binding sites of
miR-3960 in mRNA ofAdBCCI, ABCD3, AFF2, ANKH, ANKRDI13D, BCLI11A, BCL2L11, BLMH,
C4orfl9 and CAI10 genes are located in 5-UTR in regions with GCC repeat. mRNA of ACACA and
ANKRDI13D genes interact with miR-211-3p and miR-3155b in 5'-UTR / 3'-UTR in regions with CUG
repeat.

Table 1 — Characteristics of miR-4258 binding sites
in the 5'-UTR mRNA genes having CGG trinucleotide repeat

Gen Beginning of AG, AG/AGm, Scheme of miRNA binding
ene binding site kJ/mole % with mRNA genes

5% - CGGCGGCGGUGGCGGCGG - 3*

ABL2 21 -89 87 I e il
3" - GGUUCCGCCACCGCC-CC - 5-
5% - CGGCGGCGGUGGCGGCGG - 3*

ACVRIB 46 -89 87 I i
3" - GGUUCCGCCACCGCC-CC - 5*
5% - CCGUGGCGGCGGCGGCGG - 3*

ADARBI 18 -93 91 L L il
3" - GGUUCCGCCACCGCC-CC - 5*
5% - CGCGGGCGGCGGCGGCGG - 3

ADRBK1 7 -87 85 I LRt i
3" - GGUUCCGCCACCGCC-CC - 5-
5% - UCCCGGCGGCGGCGGCGG - 3*

APBAI 50 -87 85 L i
3" - GGUUCCGCCACCGCC-CC - 5*
5% - GCGAGGCGGCGGCGGCGG - 3*

ARHGEF7 155 91 89 LHELLLEEELLn 11
3" - GGUUCCGCCACCGCC-CC - 5-
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5" - GCGCGGCGGCGGCGGCGG - 3°
FMRI 98 -87 85 IELEReerneeen i

3" - GGUUCCGCCACCGCC-CC - 5°

5" - CCCGCGGCGGCGGCGGCG - 3°*
B4GALT2 133 -87 85 I Tt |

3" - GGUU-CCGCCACCGCCCC - 5°

5" - CGGCGGCGGCGGCGGCGG - 3°*
BCLIIB 150 -87 85 I TEEELnennnn i

3" - GGUUCCGCCACCGCC-CC - 5°

5" - CCGAGGAGGCGGCGGCGG - 3*
BCR 200 91 89 FEREED PHREEEnn 1l

3" - GGUUCCGCCACCGCC-CC - 5"

5" - CCUCGGCGGCGGCGGCGG - 3"
BRSK?2 100 91 89 I T i

3" - GGUUCCGCCACCGCC-CC - 5"

5" - CGGCGGCGGCGGCGGCGG - 3°
BRWDI 175 -87 85 LT THEEnenenn

3" - GGUUCCGCCACCGCC-CC - 5"

5" - CGGCGGCGGCGGCGGUGG - 3°*
BTBD7 87 -87 85 I IREELnennnn i

3" - GGUUCCGCCACCGCC-CC - 5°

5" - CGAAGGCGGCGGCGGCGG - 3*
Cliorf87 11 93 91 L Lreeeereeneen 1

3" - GGUUCCGCCACCGCC-CC - 5"

5" - CCGGGGUGGCGGCGGCGG - 3*
C9orf91 10) 91 89 RERRARNRRNRNRI]

3" - GGUUCCGCCACCGCC-CC - 5"

5" - UCAGCGGCGGCGGCGGCG - 3"
CACNAIA 158 -87 85 FEEE TRETRELRnnt |

3" - GGUU-CCGCCACCGCCCC - 5°

5" - CGGCGGCGGCGGCGGCGG - 3°
CADM4 27 -87 85 L L TEEEnenenn

3" - GGUUCCGCCACCGCC-CC - 5"

5" - CGCGGGCGGCGGCGGUGG - 3°*
CAMK4 90 -87 85 I LERRELnenenn

3" - GGUUCCGCCACCGCC-CC - 5°

5" - CAGCGGCGGCGGCGGCGG - 3*
CARM 12 -87 85 L L Heeeeeeneen

3" - GGUUCCGCCACCGCC-CC - 5"

5" - CUGAGGCGGCGGCGGCGG - 3"
CBFB 39 -93 91 FEREERRETREnnn i

3" - GGUUCCGCCACCGCC-CC - 5"

5" - CCGGCGGCGGCGGCGGCG - 3°
CBL 14 -89 87 FEEE TRRRRELRnn i

3" - GGUU-CCGCCACCGCCCC - 5°

5" - CGGCGGCGGCGGCGGCGG - 3°
CCDC93 33 -87 85 L TREEnenenn

3" - GGUUCCGCCACCGCC-CC - 5°

According to the table 1 only mRNA of ADARBI, Cllorf87 and CBFB genes have miR-4258
binding sites with free binding energy — 93 kJ/mole with the AG/AGm values equal to 91%. miR-4258
binds to CGG repeats of ADARBI gene in repeat nucleotide sequences CGGyy. The binding sites are
located between 15 and 62 repeat nucleotide sequences with start in 18 nt. The binding sites of miR-4258
in mRNA of Cllorf87 and CBFB genes are located in repeat nucleotide sequences CGGy /CGGg
between 5-40 and 36-65 with start in 11 and 39 nt, respectively free binding energy equal to — 93 kJ/mole
(figure 1). The secondary structures given in the figure clearly show the preferential formation of bonds
with miR-4258.
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A- mir-4258 binding site
in mRNA ADARB gene

Figure 1 — Secondary structures of location of mir-4258 binding sites in 5> UTR mRNA of ADARB, C11o0rf87 and CBFB genes

It was known that ADARBI gene encodes an RNA editing enzyme, expressed mainly in the central
nervous system (CNS), which is involved in the downstream regulation of neuro transmitters. ADARBI
(also known as ADARZ2) spans a genomic region of 25 kb on chromosome 21q22.3 and comprises
16 exons and regulates its own expression through self-editing [11]. It was demonstrated that mRNA of
ARHGEF7, BCR, BRSK2 and C90rf91 genes interact with miR-4258 with free binding energy —

91 kJ/mole and AG/AGm values equal to 89%.

B - mir-4258 binding site
in mRNA C1lorf87gene

C -mir-4258 binding site

in mRNA CBFBgene

Table 2 — Characteristics of miR-3960 binding sites in the 5'-UTR mRNA genes having GCC trinucleotide repeat

Gen Beginning of AG, AG/AGm, Scheme of miRNA binding
ene binding site kJ/mole % with mRNA genes

5 CCcucceeeeeeeeeeeeeee - 3+

ABCCI 31 -116 93 PELE L Ll
3" GGGG-GCGGAGGCGGCGGCGG - 5
5 GCCGCLeLeseeseeseesee - 3-

ABCD3 46 -114 91 L el
3" GGG-GGCGGAGGCGGCGGLCGG - 5
5 GCCGLuGLeeLeseeseesee - 3

AFF2 14 110 88 ISNRmnm
3" GGG-GGCGGAGGCGGCGGLEE - 5
5 ccuucueeeeeeeeeeeeeee - 3+

ANKH 34 112 89 LU L |
3" GGG-GGCGGAGGCGGCGGCGG - 5
5 CCUGCCGLeeaeaeuseeeee - 3*

ANKRDI13D 19 -108 86 I DL i
3" GGG-GGCGGAGGCGGCGGCGG - 57
5 ccucceececeeeeeeeeeeeee - 3+

BCL114 177 -112 89 L Lt
3" GGGGGCGGA-GGCGGCGGLCGE - 5
5 GCCGLuGLeeeeseeseesee - 3

BCL2L11 61 -110 88 L el
3" GGG-GGCGGAGGCGGCGGLCGE - 5
5 cuccceceeeeeeeeeeeeeeee - 3+

BLMH 182 -116 93 PLLEE Lt
3" GGGGG-CGGAGGCGGCGGLEE - 57
5 GACCCCGCeeeeeeeseesee - 3

C4orf19 73 -108 86 L L el
3" GGGGG-CGGAGGCGGCGGCGE - 5
5 GCUGCCGCCGLeGLeseesee - 3

CA10 772 -110 88 LT Ll
3" GGG-GGCGGAGGCGGCGGCGG - 57

— 28 ——




ISSN 2224-5308 Series of biological and medical. 1. 2020

It can be seen from the table 2 that the free energy of the interaction of the miR-3960 with mRNA of
ABCCI, ABCD3, AFF2, ANKH, ANKRD13D, BCL11A, BCL2L11, BLMH, C4orfl9 and CA10 genes are
constituted more than - 108 kJ/mole with AG/AGm values equal to 86 -91%. Among mRNA genes having
nucleotide GCC repeats only ABCCI and BLMH genes bind with high free energy - 116 kJ/mole with
miR-3960. miR-3960 binding sites are located in region with GCC; and GCCjs repeats between 31 (begin-
ning of binding sites) — 57 and 182 (beginning of binding sites) — 211 nt (figure 2). The secondary
structures given in the figure clearly show the preferential formation of bonds with miR-3960. The mRNA
gene of ABCD3 interact with miR-3960 with full GCC; repeat. However, the binding sites of miR-3960
and mRNA genes of ANKH (GCCs), ANKRD 13D (GCC,4) and BCL11A4 (GCC,) have only four and five
GCC repeat.

A - mir-3960 binding site in mRNA ABCCI gene B - mir-3960 binding site in mRNA BLMH gene
Figure 2 — Secondary structures of location of miR-3960 binding sites in 5’UTR mRNA of ABCC1 and BLMH genes

ABCCI (MRPI) is well known for its role in rendering cancer cells resistant to chemotherapy.
ABCCI is expressed in brain capillaries on the abluminal surface between the luminal membrane (CD31)
and astrocytic end-feet (GFAP). Moreover, the free energy of miR-3960 interaction with mRNA gene of
ABCD3 indicate —114kJ/mole with AG/AGm values equal to 91%. ABCD?3 is one of the most abundant
peroxisomal membrane proteins, at least in hepatocytes, and has been reported to be involved in the
transport of various fatty acids. Mutation in ABCD3 have been found in two individuals affected by
Zellweger syndrome.

Table 3 — Characteristics of miR-211-3p, miR-3155b binding sites in 5'-UTR
and 3'-UTR mRNA genes having CUG trinucleotide repeat

Beginning of AG, AG/AGm, Scheme of miRNA binding

Gene miRNA | Region binding site kJ/mole % with mRNA genes

iR 5" - GCGCGCCUGCUGCUGUCCCCGU - 3*
ACACA | 4 50 | S'UTR 61 -101 85 LR T TRl
P 3" - CGUGGGGA-AACGACAGGGACG - 5°

5 - UCUCUGCUGCUGAGCUUGG - 3~
3'UTR 2056 -87 85 L LLEEL Bl
3" - AGGG-UGACGUCUCGGACC - 5*

ANKRD miR-
13D 3155b

From the table 3 obtained data indicate that miR-211-3p and miR-3155b interact with mRNA of
ACACA and ANKRDI3D genes in 5’-3’untranslated regions. miR-211-3p binding site in the 5'UTR
mRNA of ACACA gene is located from 61 to 82 nt with (CUG); repeat. miR-211-3p interact with high
free energy -101 kJ/mole mRNA of ACACA gene.
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Figure 3 —
Secondary structures
of miR-211-3p binding sites
location in 5’UTR mRNA
of ACACA gene

miR-211-3p

Thus, the obtained results show that the greater number of genes are targets for miR-4258. miR-4258
binds to mRNA of 22 genes (4BL2, ACVRIB, ADARBI, ADRBKI, APBAI, ARHGEF7, FMRI,
B4GALT2, BCL11B, BCR, BRSK2, BRWDI, BTBD7, Cllorf87, C9orf91, CACNAIA, CADM4, CAMKH,
CARMI, CBFB, CBL and CCDC(C93) with free binding energy -89 kJ/mole -(-93 kJ/mole) and AG/AGm
value from 85% to 91%. Moreover, the binding sites of miR-3960 in mRNAs of ABCCI, ABCD3, AFF?2,
ANKH, ANKRDI13D, BCL114, BCL2L11, BLMH, C4orf19 and CA10 genes have highest free binding
energy from -108 kJ/mole to -116 kJ/mole and AG/AGm value from 86% to 93%. The maximum free
energy of miR-3960 binding to mRNA is -116 kJ/mole. miR-3960 plays an important role in osteogenic
transdifferentiation of vascular smooth muscle cells (VSMCs) and contributes to vascular calcification
[12]. miR-3960 has 1100 binding sites on 375 target mRNAs with AG/AG,, values of 90% or more and
belong to a group of unique miRNAs [13].

Conclusion. In this paper, we have presented characteristics of predicted binding sites of miRNAs
with mRNA genes of non - polyglutamine trinucleotide disorders. The most interesting data concern the
analysis of target genes of miR-4258, miR-3960 miR-211-3p and miR-3155b. The identified associations
of these miRNAs and target genes can be used to develop molecular methods for the neurological disease
diagnosis. Also to date, there is a limited researches on nucleotide repeats. Therefore, further analysis
using interaction of miRNAs with mRNA genes of all nucleotide repeats (di-, tri-, tetra-, penta-) including
CDS region may be very useful to obtain advances knowledge.
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HOJIMT' IYTAMUHAI EMEC TPHHYKJIIEOTUATIK BY3bILJIBICTBI
TFEHAEPAIH Mrna-MEH miR-4258, miR-3960, miR-211-3P
7KIOHE miR-3155b-JIAPJbIH O3APA OPEKETTECYI

AnHoTanus. TPUHYKICOTHUATIK KalTaIaHBIMIBI SKCITAHCUS OY3BUIBICTAPBI EMICTIMEUTIH, aKBIP COHBIHIIA ©JIiM-
T'e OKEIIIN COFaThIH HEBPOJIOTHSIBIK TYKBIM KyaJIlalTHIH aypyiiap TOOBIH Kypai sl XKymeic 6apeickiHIa miRNA-1bIH
OaiinanpicaThiH caliTTapsl MirTarget Oarmapiamachkl apKbUTEI OO KaHBL. by OarmapiaMa Keneciepai aHbIKTal bl
miRNA-upiH mMRNA-MeH OaitnanbicThipaTsiH caiirrapbiHbiy, OactanmysiH; 5S'UTR, CDS sxone 3'UTR-ze mRNA
caliTTapbIHBIH OpHanacysl; 0oc Oaiinmaneicy sHeprusicel (AG, xJ[x/Monb) koHe MiRNA-HBIH HYKI€OTHATEPiHIH
mRNA-MeH apekertecy cxemanapsl. Op aiimak ymin AG/AGm kateiHacs! (%) ecenreni, myHaarsi AGm HyKJeo-
TUATEPHIH TONBIK Ti30eri 6ap miRNA-HbH Ooc OailaHbIC SHEPrHsiCHIHA TeH. [ 'eHaepAiH OapibIK HYKICOTHATIK
Tiz0eri GenBank-tan anemgs! (http://www.ncbi.nlm.nih.gov). miRNA nykneotuarep tizberi miRBase manimerTep
6azacerHan anberHIb! (http:/www.mirbase.org). miRNA-reHmiK 3KCIPecCUsHBI TPAHCKPHITIUSAAAH KEHIHTT peTTeyae
MaHBI3IBl pen aTkapaThiH, konranmmaraH PHK-weiH ynken ToOsl. CGG, GCC, CUG kaifTamaHaThIH MOJIUTITyTa-
MUHJIIK eMeC TPUHYKICOoTUATI Oy3puibicTapabiy 5' xkoHe 3' UTR-ne rennepain mRNA-meH miRNA-1bH O6alinaHbI-
CaThIH calTTapbeiHa cumartama Oepinmi. 2567 miRNA-neiH 17494 anam renaepinin mRNA-MeH OaiiaHBICATHIH
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caiitrapsl anbiktangsl. S'UTR xone 3'UTR-ne mRNA-napst miRNA-Men OaiiiaHbiCKaH HYKJICOTHATEPIIH KaiiTa-
nanybl 6ap 206 ren Gaiikangsl. Ocbuiaitma, S'UTR-ne 2668, 3'UTR-ge 3853 miRNA-meH OaitnanbicaTbiH calTTap
85 % xone onan na ke AG / AGm mongepae opHanackad. Tpunykineotunarik CGG, GCC, CUG kaiitananysl 0ap
34 rennin mRNA-mapsr miR-4258, miR-3960 miR-211-3p »xone miR-3155b-nappiHa HbICaH EKEHMOIrT aHBIK-
tanapl. ADARBI, Cl1orf87 xone CBFB rennepain mRNA-napsinbiy 60c sHeprusicel AG/AGm 91 % moniHze —
93 k/lx/monb-ra TeH, conbiMeH Karap ARHGEF7, BCR, BRSK?2 xone C9orf91 rennepnin mRNA-napbiabiH 00c
OaiinanbicatsiH 3Heprusicbl AG/AGm 89 % moninge — 91 k/x / monb-ra TeH, miR-4258-0en Gaitnansicansl. ABCCI
xoue BLMH reupepinin mRNA-napeiasin GCC KaitanansiMaapsl 00c OakaaHbicaThiH dHEprusicel — 116 kJ/mole
6omaterH mMiR-3960-6en Gaiimanbicagsl. miR-3960 GainmansicTeipy caitTapel GCC; xone GCCg KalTamaHaTHIH
31 afimakra opHaymackaH (OalIaHBICTEIPY calTTapbIHBIH Oactamysl) — 57 sxoHe 182 (OailaHBICTBIPY CaWTTapBIHBIH
6acranysi) — 211 nt. GCC;-kaiiTanbIMHBIH TOJBIK KaittananysiMen, ABCD3 reninig mRNA-cb1 miR-3960-nien e3apa
apekerteceni. Jlereamen miR-3960 xone ANKH (GCCs), ANKRDI13D (GCC,) xone BCLI14 (GCC,) rennepinig
GaiinmanpICy caiTTapbiHIa Tek TepT xoHe 6ec GCC kairamanysl 6ap. miR-3960-375 remnmepnin mRNA Hbican-
nmapeiana AG/AGm 90 % ynecinge 1100 caiitnen OaiinaHbicagbl HEMeCe OJAaH JKOFApbl HbICAHAApFa apHaJFaH
GaifnmanpIcy caiiTTapsl Oap >xoHe epekme miRNA To6wHa xaTtangsl. 5° xoHe 3 'UTR-ne ACACA xone ANKRDI3D
reraepinigy mRNA-gapsr miR-211-3p xone miR-3155b-men e3apa opekerreceni. ACACA reunepiniy mRNA-1aps
5'UTR-ge miR-211-3p-nen OGaitnansicybt 61-nen 82 uT apansirbinga (CUG); kalTajgaHybIMEH OpHAalIacKaH.
miR-211-3p sxorapel 06oc sueprusimeH mMRNA-ma — 101 k/x/monp ecebimen ACACA TeHIMEH OpEKETTECEi.
miRNA-nmapMeH reHaepaiH OailaHBICY CHUOATTApbIH 3€pTTEY HYKJICOTHATIK KaWTaJaHATBIH SKCIAHCHSIBIK
Oy3bUIBICTApIBI JrarHOCTHKANay1a mIRNA-MeH accolUalusIChbIH aHbIKTayFa KOMEKTECE/Ii.
Tyiiin ce3nep: miRNA, mRNA, GaitiaHpIcaTbiH CaiT, TPUHYKICOTHATI KaliTalaHATHIH YKCTIAHCHUSI.

A. M. Beako:kaes, P. E. HusizoBa
Kazaxckuil HarmoHaBHBIN YHUBEpCUTET M. anb-Dapadbu, Anvatsl, Kazaxcran

B3AVIMOJIEMCTBHE miR-4258, miR-3960, miR-211-3P X miR-3155b C mRNA TEHOB
HETIOJIMTJIYTAMUWHOBBIX TPUHYKJIEOTH/IHBIX PACCTPOUCTB

AnHoTanus. PaccTpoiicTBa SKCIaHCHH TPUHYKICOTHIHBIX TOBTOPOB MPEACTABIAIOT COOOI TPYIITy JOMH-
HAHTHO-HACJIClyEMbIX HEBPOJIOTHYECKHX 3a00JI€BaHHUH, KOTOPHIE HEU3JIEUMMBI M B KOHEYHOM HTOTE MPUBOIAT K
netanpHOMY Hcxony. V3meHenme skcrpeccudn miRNA cumTaercs OTIHYMTENHHBIM MPH3HAKOM MHOTHX 3aboire-
BaHWH, BKIIOYasl HAPYIICHHUS SKCIAHCHM TPUHYKICOTHIHBIX MOBTOPOB. B Hacrosmiell paboTe calThl CBSI3bIBAHHA
miRNA 6putn penckazans! mporpammoii MirTarget. [Iporpamma onpenenseT: Hadamo caiToB cBs3piBaHUS MiRNA
¢ mRNA; pacnionoxkenne caiitoB B 5S'UTR, B CDS u B 3'UTR mRNA; cBoboanyto 3repruto rudpuamsanuu (AG,
kJ/mole) u cxemsr B3aumoseiicTBus HykineoTunoB miRNA ¢ mRNA. [y kaxmoro caiita pacCYUTHIBAIN OTHOIIICHHE
AG/AGm (%), rne AGm paBHa CBOOOAHOW SHEpruM CBA3bIBaHUA MIRNA ¢ HOITHOCTHIO KOMIIEMEHTAPHON HYKJIEO-
TUIAHOH MOCIIeNOBaTEeIHHOCTEI0. Bee HykieoTnaabIe mocnenoBaTenbHOCTH MRNA reHoB 3anMcTBoBany 3 GenBank
(http://www.ncbi.nlm.nih.gov). Hykneorunnsie mnocmenoBatensHOCTH MIRNA momydensl w3 6a3er miRBase
(http://www.mirbase.org). miRNA mnpexacraBmser coboif 00NBIIOE CEMEHCTBO KOHCEPBATUBHBIX HEKOIUPYIOIINX
PHK, urparomux Kiro4eByr0 poJib B MOCTTPAHCKPUIIMOHHON PEryJsIiMK SKCIIpeccuy TeHoB. IIpuBeneHsl xapakre-
puctuku caiitoB cBs3bBarnsd MiRNA B 5S'UTR u 3'UTR mRNA reHOB HEMOJUIITYyTAMUHOBBIX TPHHYKJICOTHIHBIX
paccrpoiicte ¢ moropamu CGG, GCC, CUG. Beum ompeneneHs! caiitel cBs3pBanua 2567 miRNA ¢ mRNA
17494 renoB denoBeka. beuio oOHapykeHO 206 TEHOB C HYKICOTHIHBIMH MOBTOpaMH, MRNA KOTOPBIX CBS3EI-
Bayuch ¢ miRNA B 5'UTR u 3'UTR. Takum oOpazom, 2668 caiita cBszbiBanus miRNAs pacnonoxensr B 5S'UTR,
3853 - B 3'UTR co 3nauennsamu AG/AGm, paBabiMu 85% u 6oee. bouto o6HapyskeHo, uto mRNA 34 reHoB, nmero-
mmx tpuHyKiIeoTnaHble CGG, GCC, CUG moBTOpEI, OpUTH MUIIEHBIO [UTE MiR-4258, miR-3960 miR-211-3p u miR-
3155b. miR-4258 csseiBaercs ¢ mRNA reHoB ADARBI, Cllorf87 u CBFB co cBOOOOHOI SHepruell B3auMoIei-
ctBus - 93 x/x/mome m AG/AGm 91%, ¢ mRNA renoB ARHGEF7, BCR, BRSK2 u CYorf91 co cBobomHOI
sHepruen Bzaumozneiicteus - 91 xJlx/mons 1 AG/AGm 89%. miR-3960 cBszpiBaetcs B mosropax GCC ¢ mRNA
reHoB ABCCI u BLMH co cBobonmHO# 3Hepruei Bzaumopeictsus - 116 k/[x/monb. Caiitel cBs3piBaHus miR-3960
pacmionoxess! B obactu ¢ mosropamMu GCC,; u GCCyg mexay 31 (Haganmo caldToB cBsi3piBaHUSA) - 57 u 182 (Hawano
caiitoB cBs3pBaHms) - 211 HT. MRNA rena 4ABCD3 B3aumogeiictByer ¢ miR-3960 ¢ momasiM moBTOopoM GCC;.
Omnako caiiTel cBsi3biBanus TeHOB miR-3960 m mRNA renoB ANKH (GCCs), ANKRDI13D (GCCy) u BCLIIA
(GCCy) umeroT TOIBKO YeThipe U TATh MoBTOPoB GCC. miR-3960 mmeet 1100 caiitoB ces3piBanus Ha 375 mRNA -
mumensx co 3HaueHnsMH AG / AGm 90% u Gosiee u oTHOCATCS K rpymme yHHKanbHbIX MiIRNA. miR-211-3p n
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miR-3155b BzaumopeiictBytor ¢ mRNA renoB ACACA u ANKRDI13D B 5'-3'-Herpanciupyembix oOnactsx. CalT
ces3piBaamst miR-211-3p B S'UTR mRNA renoB ACACA pacnionoxker ot 61 o 82 ur ¢ moBroperueM (CUG);. miR-
211-3p B3aumoneiictByer ¢ mRNA Bbicokoit cBoboanoi sHeprum -101 x/lx / monb reHa ACACA. U3yueHue
XapaKTepUCTUK cBs3biBaHUsi MIRNA M reHOB MOMOXET BBISIBUTH CBs3b MIRNA ¢ reHamu ¢ TPUHYKJICOTHIHBIMU
MOBTOPaMH U PEKOMEH/IAINH ISl AUATHOCTUKY HApYIICHUH SKCIIAHCUH HYKJICOTHIHBIX TIOBTOPOB.

Kiwouesbie ciioBa: miRNA, mRNA, caiiT cBsI3bIBaHMS, SKCITAHCHS TPHHYKIJICOTHIHBIX TIOBTOPOB.
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