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RICE miRNAs ARE POTENTIAL REGULATORS
OF HUMAN GENES EXPRESSION

Abstract. Plant miRNAs are able to enter the human cells through the gastrointestinal tract with food and to
affect the processes occurring in the body like endogenous miRNAs. These exogenous miRNAs can regulate
the expression of human genes, affecting various physiological processes. The interactions of miRNAs with
mRNAs were calculated using the MirTarget program. Rice miRNAs were chosen, because rice, in comparison
with other plants, contains the largest amount of miRNAs and is the most common nutrition of the population. It was
found that 32 human genes were targets for 17 osa-miRNAs (miR408-3p, miR408-5p, miR1320-3p, miR1847.1-5p,
miR1860-3p, miR2093-3p, miR2102-5p, miR2866-5p, miR2867-5p, miR2868-5p, miR2919, miR2931-5p,
miR5075-3p, miR5339-5p, miR5514-5p, miR5534a-5p, miR5833-5p). Detected binding sites were located at
5'-untranslated region (5'UTR), protein-coding region (CDS) and 3'-untranslated region(3'UTR) mRNA target genes.
These 32 genes were influenced by human miRNAs. Of particular interest are RBMS2, KATNALI genes with
binding sites for several human miRNAs. The mRNA of the RBMS?2 gene had binding sites for seven members of
the miR-1273 family. The KATNALI gene was target for 38 miRNAs of the large miR-548 family. Rice miRNA
target genes are involved in the development of oncological, cardiovascular and neurodegenerative diseases.

Keywords: miRNA, mRNA, binding site, gene regulation, plant, human.

Introduction. MiRNAs are short RNA sequences, approximately 22 nucleotides in length that binds
to targeted messenger RNAs to inhibit protein synthesis [1].On the basis of many studies, it has been
shown that plant miRNAs are able to penetrate the blood and host tissues during meals. miRNAs are
transferred from cell to cell with blood, being packed in exosomes [2].They are not destroyed by digestive
enzymes in the gastrointestinal tract, from where they enter the blood vessels and, as a result, accumulate
in the blood and internal organs [3]. Exogenous miRNA that has penetrated the host organism from food
can regulate the course of physiological processes in organism by regulating the target genes of the host
[4-7]. In the present work, using bioinformatics approaches, the quantitative characteristics of the
interaction of rice miRNAs with mRNAs of human genes were predicted.

Materials and methods. The nucleotide sequences of the mRNAs of human genes were downloaded
from NCBI (https://www.ncbi.nlm.nih.gov/). The nucleotide sequences of human and rice miRNAs were
taken from miRBase v.22 (http://www.mirbase.org/). The miRNA binding sites in mRNA of several
genes were predicted using the MirTarget program [8]. This program defines the following features of
miRNA binding to mRNA: a) the start of the initiation of miRNA binding to mRNAs from the first
nucleotide of the mRNA's 5'UTR; b) the localization of miRNA binding sites 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.

Results and discussion. Study of 738 osa-miRNAs binding to mRNAs of 17494 human genes
revealed that only 32 genes were targets for 17osa-miRNAswith the selection criteria AG/AGm equal 95%
and over. The interaction patterns of the nucleotide sequences of rice miRNAs with the mRNAs of human
genes are presented in figure. It can be seen from the schemes that all miRNA nucleotides form hydrogen
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bonds. The advantage of the MirTarget program is the incorporation of hydrogen bonds in non-canonical
pairs of nucleotides U-G, A-C into the free energy of miRNA interaction with mRNA [9].

The largest number of target genes was osa-miR2102-5p. miR2102-5p bound to mRNA of 11 genes
(AFAP1, ClYorf6, CHSY1, DIRC2, KATNALI, NRID2, PDAPI, PPP2R5C, RHOBTB2, UHRF1BPI,
WTI) with energy from -115 kJ/mole to -121 kJ/mole and AG/AGm value from 95% to 100%.miR2919

Giene, miRNA, start of site, characteristics of binding

Gene, miRNA, start of site, characteristics of binding

PSEN2, miR1847.1-5p, 1785, 3'UTR, -108, 96, 21
5'-GUGCCACAGGCUGCAAGCUGCA-3"
Frrrrrerr rrerrrerrrnd
3'-CACGGUGUU-GACGUUUGACGU-5"
KLIIDC10, miR1860-3p, 3134, 3'UTR, -108, 96, 22
5" —AGAGAAAACCGUAGCCUCCAGAC-3 '
FErrrrrrrr rrervrrerte
31 -UCUCUUUUGG-AUCGAAGGUCUA-5 '
OSTMI, miR2093-3p, 848, CDS, -93, 96, 20
5 ' —AUGCAUUGAUGUGGAAGAUGC-3'
Frrrrreertr rreeerrrnd
3" —UACGUAAUUA-ACCUUCUACA-5'
Wi, miR2102-5p, 450, CDS, -121, 100, 20
5 ' —GUGGCGGCGGCGGCUGUGCCE-3"
FErrrrerererrrr el
3" -CACCGCCGCCGOCGA-ACGGG-5"
KATNALI, miR2102-5p, 80, 5'UTR, -117, 96, 20
5" —GCGGCGGCGGCEGCCUGCGCC-37
FEErrrrrrrrrrrertr
3'-CACCGCCGCOGCCGARCG-GG-5"
NRID2, miR2102-5p, 254, SUTR, 117, 96, 20
5 ' —GEGGCGGCGGCEGCECUGCCT-3"
FEEErrer et e
3'—CACCGCCGCCGCCG-RACGGG-5"
CHSYI, miR2102-5p, 348, SUTR, -117, 96, 20
5 ' —GCGGCGGCGGCGEGCGCUGCTC-3"
Frerrrrrrrrerr el
3" —CACCGCCGCCGCCG-AACGGG-5"
DIRC2, miR2102-5p, 233, CDS, -117, 96, 20
5 ' —GCGGCGGCGGCGGCGCUGCCC-3"
FETErErrrererer et
3" CACCGCCGCCGCCG-ARCGGG-5"
RHOBTB2, miR2102-5p, 158, SUTR, -115, 95, 20
5 ' - GUAGCGGUGGCGGCCUCGCCC -3
FErrrrrrrrrrrrer el
3" —CACCGCCGCCGCCGAR-CGGG-5"
UHRFIBPI, miR2102-5p, 112, SUTR,-115, 95, 20
5 ' -GCGGCGGCGGCEGCUGUGUCC -3
Ferrrrerrrrrrer el
3' —CACCGCCGCOGCCGA-ACGGE-5"
PDAPI, miR2102-5p, 29, S'UTR, -115, 95, 20
51 - GCGGCGGCGEGCGECUGECCC—3 T
FErrrrrrrrerrer 1l
3'-CACCGCCGCCGCCGAACGGG-5 "
PPPIR5C, miR2102-5p, 72, SUTR, -115, 95, 20
5 ' —GCGGCGGCGECEGCCCGCUCT-3"
FETErrrrererrreert 1
3'—-CACCGCCGCCGCCGAACG-GG-5"
AFAPI, miR2102-5p, 144, S'UTR, -115, 95
5 ' —GCGGCGGLGGCGGCCCCGCCC-3"

Frrrrrrrerrrreer e
3'-CACCGCCGCCGCCGAA-CGGG-5"

Cf 9orf6, miR2102-5p, 193, CDS,-115, 95, 20
5" —GCGGCGGCGGLGGELCCGGLCC—3!
Feererrererrrrerr 1l
3'—CACCGCCGCCGCCGAAC-GGG—5"
ZNF442, miR2866-Sp, 1020, CDS, 98, 96, 20
5' —GAUGCUGGACACARACCAGA-3 '
FEErrrrerrrrrereern
3" -CUACGACUUGUGUUUGAUCU-5"
ATP1343, miR2867-5p, 3035, CDS,-115, 95, 22
5! —UUGGGAUGUGUGGUGAUGGCGCA-3 "
FEEEErrrrretr rrrrrtnnl
3" -AGCCCUACACACC-CUACCGUGU-5"
1IK2, miR2868-5p, 6645, 3'UTR, -93, 96, 20
5 ' —UUCCUGCUACACAAANGCCAA-3"
FLEErrrrr et el
3" - AAAGAUGAUGUGUUUU-GGUU-5"
KIAAL 161, miR2919, 3436, FUTR,-106, 98, 19
57 -UCUUCCCCCCGCCCCCCCUU-3T
FEErerrerr rrrrrinnd
3'-AGAAAGGGGG-GEGGGEGAA-5"
BDNF, miR2919, 2681, 3'UTR, -106, 98, 19
5" -UCUUUCCCCCCCUCCOCCUe-3"T
FEEErerrrrer rerrrnd
3" -AGAMAGGGGGGG—GGGGGAR-5 '
ADAMTSS, miR2102-5p, 1494, CDS,-113, 93,20
5 ' —GUGGCGGCGGCGGCGCCGCUC-3"
LTI EETEEErrrr el
3'—CACCGCCGCCGCCG-AACGEG-5"
UFSP1, miR2931-5p, 960, UTR, -91, 96, 20
5 ' —UUUUGACAUCAAUAAUAAAAG-3"
FEErrrrrrerrerrrrr
3" -AAAACUGUAGUUGUUAUU-UC-5"
RPSGKAS, miR5075-3p, 261, CDS,-121, 98, 21
5 ' —GCGGACGGCGGCGACGGAGGA-3"
Frrrerrerrrrrrrrrernl
3'-CGCCUGCCGCCECUGCCUCUU-5"
NR2F2, miR5075-3p,350,5'UTR ~117,95, 21
5' -GCGGECGGECGGUGECCGGAGAG-3"
frreerrerrrrrer et
3 ' -CGCCUGCCGOCGCUG—CCUCUT-5"
SLC35D1, miR5339-5p, 795, CDS,-102, 96, 21
5 ~UCUGAGAAGGUUCUCCAUCCUG- 3"
freererrrerrrrrerrr i
3' -AGACUCUUCURAGAGAUAG-AC—5"
NANGSI, miR5534a-5p, 1967, ¥UTR, -106, 96, 21
5' —CCAUUCCAGCUGUUGCCUGUCA=3 !
Frrrrrerrrrrrreer el
3 ' —GGUAAGAUCGACAACAG-CAGU-5"
COX20, miR5833-5p, 396, CDS, -117, 96, 21
5' —GCCCGGUGAGCCCGAGGAGAGG—3 "

Lererrrrererererere o
3'-CGGGLUACUCGGGLUCCUC-CU-5"

pairs U-G, A-C.

Note: The upper and lower nucleotide sequences of mRNA and miRNA | respectively. The bold type indicates the nucleotide of non-canonical

Schemes of the interaction of osa-miRNA with CDS mRNA human genes
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had two binding sites in the 5’UTR mRNA of the ADAMTSS5, GPBPILI genes and two sites in the 3'UTR
mRNA of the BDNF, KIAAIll61genes with a AG/AGm value of 96% and 98%, respectively. For
miR5075-3p, binding sites were found in mRNA of the NR2F2, PARP2, RPS6KAS5 genes. The rest
13 miRNAs (miR408-3p, miR408-5p, miR1320-3p, miR1847.1-5p, miR1860-3p, miR2093-3p,
miR2866-5p, miR2867-5p, miR2868-5p, miR2931-5p, miR5339-5p, miR5514-5p, miR5534a-5p,
miR5833-5p)could bind to mRNAs of one target gene, with a AG/AGm value of 95% to 96%. The
detected miRNA binding sites were located at S'UTR, CDS, and 3'UTR.

osa-miRNA target genes are involved in the development of various diseases, including breast cancer
(RBMS2, RHOBTB2, RPS6KAS5, WT1[10-13]), colorectal cancer (ADAMTSS5, CHSY1[14,15]), carcinoma
in various organs (CI19orf6, PPMIF, AFAPI, PPP2R5C, DIRC2, UHRF1BPI [16-21]), leukemia (HK2,
PDAPI1[22, 23]), cardiovascular disease (NR2F2, UFSP1, ATP13A43 [24-26]), neurodegenerative diseases
(BDNF, PSEN2, ZNF442 [27-29]).

It was important to find out whether these osa-miRNA target genes are targets for hsa-miRNA. The
effect of 2565 hsa-miRNA on osa-miRNA target genes was studied. The mRNAs of almost all of these
target genes could bind hsa-miRNA. The quantitative characteristics of the binding of hsa-miRNAs to the
mRNAs of the target genes listed in figure are shown in table 1. Specifically, the ADAMTSS, C19orf6,
DIRC2, GPBPILI, KIAA1161, KLHDCI10, NRID2, NR2F2, OSTMI, PM20D2, PPMIF, PSEN2,
RHOBDBI, and RHOBTBI geneseachhad one binding site to hsa-miRNA. Consequently, osa-miRNAs
and hsa-miRNAs can bind simultaneously to enhance their suppression of translation.

Table 1 — Characteristics of hsa-miRNA binding sites in mRNA of human genes

Gene hsa-miRNA Start of site, nt | Region of miRNA | AG, kJ/mole AG/AGm, % | Length, nt

1 2 3 4 5 6 7
ADAMTSS miR-511-5p 2728 CDS -102 92 21
ATP1343 miR-182-5p 6258 3'UTR -110 90 24
ATP1343 miR-183-5p 6260 3'UTR -104 92 22
C19orf6 miR-6808-5p 2441 3'UTR -113 90 22
CHSYI1 miR-1273e 3542 3'UTR -108 93 22
CHSY1 miR-1273g-3p 3499 3'UTR -108 93 21
COX20 miR-3191-3p 47 5'UTR -121 93 23
COX20 miR-5096 2121 3'UTR -106 94 21
CcOoXx20 miR-5585-3p 2189 3'UTR -106 91 22
COX20 miR-619-5p 2047 3'UTR -117 96 22
DIRC?2 miR-1199-5p 178 CDS -113 93 20
GPBPILI miR-574-5p 3012 3'UTR -117 96 23
HK2 miR-1273g-3p 617 5'UTR -106 91 21
HK?2 miR-1285-3p 770 5'UTR -106 91 22
KIAAll61 miR-1273g-3p 3476 3'UTR -108 93 21
KLHDCI10 miR-4298 23 5'UTR -113 90 22
NANOS1 miR-3960 584 CDS -121 97 20
NANOS1 miR-5096 3285 3'UTR -106 94 21
NANOS1 miR-551a 4459 3'UTR -108 94 21
NANOSI miR-619-5p 3218 3'UTR -121 100 22
NRID?2 miR-466 3337 3'UTR -110 95 23
NR2F2 miR-483-5p 2322 CDS -108 91 22
OSTM1 miR-6880-3p 36 5'UTR -110 91 21
PDAPI miR-5096 1998 3'UTR -106 94 21
PDAPI miR-619-5p 1925 3'UTR -121 100 22
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Continuation of table 1

1 2 3 4 5 6 7
PM20D2 miR-1273g-3p 2662 3'UTR -115 98 21
PPMIF miR-6779-3p 1442 CDS -104 91 21
PPP2R5C miR-152-5p 435 CDS -110 91 23
PPP2R5C miR-6746-3p 41 S'UTR -117 92 22
PSEN2 miR-4520a,b-5p 1988 3'UTR -96 90 20
RHOBTB2 miR-6124 3431 3'UTR -102 92 20
SLC35D1 miR-5695 2821 3'UTR -102 91 22
UFSP1 miR-548az-3p 782 CDS -93 90 21
UHRFIBPI miR-5096 6450 3'UTR -104 92 21
UHRFIBPI miR-619-5p 6378 3'UTR -119 98 22
wrTl miR-3960 573 CDS -113 90 20
WTI miR-466 2704-2714(6) 3'UTR -106 91 23
WTI miR-466 2755-2765(6) 3'UTR -106 91 23

The COX20, NANOSI1, PDAPIl,and UHRFIBPI genes are targets for miR-5096, miR-5585-3p,
and miR-619-5p. These miRNAs also belong to a group of unique miRNAs [30, 31]. For example,
miR-619-5p targets 201 genes with fully complementary binding sites and more than three hundred that
have 98% homology with its nucleotide-binding sites.

miR-5096 and miR-619-5p bound to the mRNAs of the four genes COX20, NANOS1, PDAPI and
UHRF1BPI. hsa-miR-466 has polysites in two regions in the 3'UTR of WTI gene, forming two clusters
as in the work [13].

Of particular interest are gene mRNAs with binding sites for several specific miRNAs (table 2). The
mRNA of the RBMS2 gene has binding sites for miR-1273a, miR-1273c, miR-1273e, miR-1273e, miR-
1273f, miR-1273g-3p, and miR-1273h-5p. Some members of the miR-1273 family are unique in that they
target several hundred genes [32]. Therefore, osa-miR408-3p can compete with the miR-1273 miRNAs to
regulate RBMS?2 gene expression.

Table 2 — Characteristics of hsa-miRNA binding sites in mRNA of RBMS2, KATNAL I genes

Gene hsa-miRNA Startof site, nt RegionofmiRNA AG, kJ/mole AG/AGm, % | Length, nt

1 2 3 4 5 6 7
RBMS?2 miR-1273a 4818 3'UTR -121 92 25
RBMS? miR-1273a 5854 3'UTR -119 90 25
RBMS?2 miR-1273¢ 5856 3'UTR -110 91 22
RBMS?2 miR-1273¢ 5919 3'UTR -108 93 22
RBMS?2 miR-1273¢ 4883 3'UTR -106 91 22
RBMS?2 miR-1273f 4873 3'UTR -100 96 19
RBMS?2 miR-1273f 5909 3'UTR -98 94 19
RBMS?2 miR-1273g-3p 5470 3'UTR -113 96 21
RBMS?2 miR-1273g-3p 5876 3'UTR -113 96 21
RBMS? miR-1273g-3p 5136 3'UTR -110 95 21
RBMS?2 miR-1273g-3p 4840 3'UTR -108 93 21
RBMS?2 miR-1273g-5p 5500 3'UTR -108 91 22
RBMS?2 miR-1273h-5p 5504 3'UTR -115 98 21
RBMS?2 miR-1285-3p 5453 3'UTR -108 93 22
RBMS?2 miR-1972 5081 3'UTR -110 90 22
RBMS?2 miR-6124 64 5'UTR -104 94 20
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Continuation of table 2

1 2 3 4 5 6 7
RBMS?2 miR-6803-3p 7181 3'UTR -110 90 22
KATNALI miR-1273a 3903 3'UTR -119 90 25
KATNALI miR-1273g-3p 3925 3'UTR -113 96 21
KATNALI miR-1972 4492 3'UTR -113 91 22
KATNALI miR-548a-5p 3534 3'UTR -98 90 22
KATNALI miR-548aa 3495 3'UTR -123 100 25
KATNALI miR-548ab 3534 3'UTR -98 92 22
KATNALI miR-548ag 3535 3'UTR -96 90 21
KATNALI miR-548aj-5p 3536 3'UTR -110 98 23
KATNALI miR-548ak 3535 3'UTR -96 92 21
KATNALI miR-548am-5p 3534 3'UTR -110 100 22
KATNALI miR-548ap-3p 3501 3'UTR -89 100 19
KATNALI miR-548ap-5p 3537 3'UTR -89 95 19
KATNALI miR-548aq-5p 3534 3'UTR -102 92 22
KATNALI miR-548ar-5p 3535 3'UTR -100 98 21
KATNALI miR-548as-5p 3534 3'UTR -106 94 22
KATNALI miR-548au-5p 3535 3'UTR -104 100 21
KATNALI miR-548ax 3533 3'UTR -108 96 22
KATNALI miR-548ay-5p 3535 3'UTR -100 98 21
KATNALI miR-548az-3p 3499 3'UTR -93 90 21
KATNALI miR-548az-5p 3535 3'UTR -104 94 22
KATNALI miR-548b-5p 3534 3'UTR -102 92 22
KATNALI miR-548c-5p 3534 3'UTR -110 100 22
KATNALI miR-548d-5p 3534 3'UTR -106 98 22
KATNALI miR-548e-5p 3535 3'UTR -106 93 22
KATNALI miR-548f-5p 3537 3'UTR -98 92 22
KATNALI miR-548¢g-3p 3497 3'UTR -93 90 22
KATNALI miR-548¢g-5p 3536 3'UTR -110 98 23
KATNALI miR-548h-3p 3498 3'UTR -104 91 23
KATNALI miR-548h-5p 3534 3'UTR -104 94 22
KATNALI miR-548i 3534 3'UTR -106 96 22
KATNALI miR-548m 3536 3'UTR -93 90 21
KATNALI miR-548n 3535 3'UTR -98 92 22
KATNALI miR-5480-5p 3534 3'UTR -110 100 22
KATNALI miR-548q 3542 3'UTR -113 95 22
KATNALI miR-548t-3p 3495 3'UTR -123 100 25
KATNALI miR-548t-5p 3536 3'UTR -96 90 21
KATNALI miR-548v 3495 3'UTR -102 91 22
KATNALI miR-548w 3533 3'UTR -108 93 23
KATNALI miR-548x-5p 3536 3'UTR -110 98 23
KATNALI miR-548y 3534 3'UTR -98 90 22
KATNALI miR-548z 3498 3'UTR -104 91 23
KATNALI miR-574-5p 4197-4236(20) 3'UTR -113 93 23
KATNALI miR-574-5p 4394-441009) 3'UTR -113 93 23
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The KATNALI gene is the targets of miR-1273a and miR-1273g-3p. An important feature of this
gene is the binding of its mRNA to members of the large miR-548 family, which consists of 38 miRNAs.
miR-548aa, miR-548am-5, miR-548ap-3p, miR-548au-5p, miR-548c-5p, miR-5480-5p, and miR-548t-3p
can fully bind to the 3'UTR mRNA of the KATNALI gene. This gene has one another feature: its 3'UTR
mRNA contains 20, and through 136 nucleotides, nine sequentially located miR-574-5p binding sites. It
remains a mystery why the KATNALI gene is controlled by such a large number of endogenous miRNAs.
In another feature of the mRNA of the KATNALI gene, the distance between the nucleotide-binding sites
of miR-548h-3p and miR-548h-5p, miR-548az-3p and miR-548az-5p, and miR-548ap-3p and miR-548ap-
5p is 36 nucleotides.osa-miR2102-5p binding sitewere found in mRNAs of the KATNALI gene.

It is of interest to determine which human miRNAs can affect the expression of these genes. The
calculation results showed that, of the 32 genes, six are not targeted by any of the 2565 hsa-miRNAs.
Several genes, in addition to being targets of osa-miRNAs, have the important feature of being targets of
hsa-miRNAs. The mRNA of the RBMS2 gene has binding sites for miR-1273a, miR-1273¢, miR-1273e,
miR-1273e, miR-1273f, miR-1273g-3p, and miR-1273h-5p. Members of the miR-1273 family are unique
because some of them target several hundred genes [32]. The KATNALI gene is the target of miR-1273a
and miR-1273g-3p. An important feature of this gene is that its mRNA binds to members of the miR-548
family that bind to 38 miRNAs. miR-548aa, miR-548am-5, miR-548ap-3p, miR-548au-5p, miR-548c-5p,
miR-5480-5p, and miR-548t-3p can bind fully to the 3'UTR mRNA of the KATNALI gene. This gene has
one more peculiarity: the 3'UTR mRNA contains 20, and through 136 nucleotides, nine are sequentially
located miR-574-5p binding sites. It is assumed that miRNA binding to3'UTR mRNA can be significant if
the gene contains repeats of site sequences as well asin coding region [33].

Conclusion. The present study provides the evidence that rice miRNAs can be transmitted with food
to regulate the expression of human genes. Target genes of the osa-miRNAs are also target genes of the
hsa-miRNAs.The established binding sites of osa-miRNAs and their target genes allow targeted insertion
of exogenous osa-miRNAs with food to regulate their expression of these human genes.
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KYPILITIH miRNA-JIAPBI ATAM T'EHJIEPTHIH
SKCNPECCHUSICBIHBIH MOTEHLMAJABI PETTETTIITEPI

AnHotanusi. Ocimuik miRNA-napbl ajamMHbIH KIeTKaJdapblHa acKazaH-ilIeK JKOJBIMEH TaraMMeH Oipre eHe
ananpl skoHe sHporeHal miRNAperinae opranusmueri OONBIN jXaTKaH HpolecTepre acep ereni. by sk3orenai
miRNA oprypsi ¢usnonornsuielk GyHKIMsIapFa ocep €TeTiH ajaM TeHJIEpiHiH SKCIPECCHICHIH peTTel ajajsbl.
miRNA-neiH mRNA-mMeH e3apa aopekerrecyi MirTarget OarnmapiamachlH Taiijana OTHIphIN ecenreinni.backa
OCIMIKTEpPMEH CAJIBICTBIPFaH/Ia KYpiluTiH KypambiHaa miRNA-HBIH eH keIl Meumiepi 0ap »oHe XaJbIK YIIiH eH Kol
TapajaFaH TaMakTaHy Ke3i OONBIT TaOBUTFaHIBIKTaH Kypimr miRNA-maper tagmangsl. Anam reHiHig 32-ci 17 osa-
miRNA-nmapra (miR408-3p, miR408-5p, miR1320-3p, miR1847.1-5p, miR1860-3p, miR2093-3p, miR2102-5p,
miR2866-5p, miR2867-5p) 5p, miR2868-5p, miR2919, miR2931-5p, miR5075-3p, miR5339-5p, miR5514-5p,
miR5534a-5p, miR5833-5p) HbIcaHa eKeHIIT1 aHBIKTAJIABl. AHBIKTAIFaH OaillaHBICY CAaHTTaphl OPBIHAAPH HBICAHA
reaaepain mRNA-HbIH 5'- TpancnsnmsmanOaiTeiHaiiMakTa (5'UTR), akys3aer kograiTeiH aitmaxra (CDS) xone 3'-
aynapeuimaiiteia aiiMareiHna (3'UTR) opramackan. byn 32 remmepre amam miRNA-maper ocep erti. AZaMHBIH
OipHeie miRNA-napbl MeH OaiinanbicaTbiH caiTTapbl 6ap RBMS2 xxoHe KATNALI rennepiHe epekiue KbI3bIFy-
WBUIBIK TyAbl. RBMS?2 reninin mRNA-napsl miR-1273 TyKpIMaachIHBIH KeTi Mylleci YIIiH OailnaHbICy calTTapsbl
6ounbin Tabbuabl. KATNALI Teni ynken miR-548 tykpimaaceinbiH 38 miRNA-Ha HbicaHa petinae 6onapl. Kypim
miRNA-HBIH HbICaHa TEHJEplI OHKOJOTHSUIBIK, >KYPEK-TAMBIP XKQHE HEWpOJEreHepaTuBTI aypyJiapAblH JaMyblHa
KaTbICAIBI.

Tyiiin ce3nep: miRNA, mRNA, Gaitnansicy caiit, reHHIH peTTeiyi, eCiMIIK, alaMm.
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miRNA PUCA - IIOTEHIIUAJIBHBIE PET'YJIATOPBI
IKCIIPECCHUHU I'EHOB YEJIOBEKA

AnHoTanusa. miRNA pacTeHuil CiOCOOHBI C MUIIEH Yepe3 JKeMyT0OYHO-KUIIIEYHBIA TPAKT MONaaaTh B KIETKU
YeI0BeKa M Kak dHIoreHHble MiIRNA BIHATH Ha MPOLECCH, IPOUCXOISIINE B OpraHu3Me. ITH 3K30reHHbIle mMiRNA
MOTYT PErYyJHPOBATh 3KCIPECCUI0 T'CHOB YCIIOBEKA, BIUSS Ha pasiuuHbie (usnosoruueckue GyHkiumu. B3anmo-
neiicteue miRNA ¢ mRNA paccunthiBasin ¢ nomotupsto nporpammel MirTarget. Beutn BeiOpansl miRNA puca,
MOTOMY YTO PHUC IO CPAaBHEHHIO C JPYTMMHU PACTCHUSAMH COACPKUT HauOoJbiiee KoaudecTBO MiRNA u sBisercs
caMbIM paclpOCTpaHEHHBIM HCTOYHMKOM IHTaHWs HaceneHus. OOHapyxkeHo, yTo 32 reHa 4elnoBeKa ObLIH
mumensmu 11 17 osa-miRNAs (miR408-3p, miR408-5p, miR1320-3p, miR1847.1-5p, miR1860-3p, miR2093-3p,
miR2102-5p, miR2866-5p, miR2867 -5p, miR2868-5p, miR2919, miR2931-5p, miR5075-3p, miR5339-5p,
miR5514-5p, miR5534a-5p, miR5833-5p). OOHapyXeHHBIE CAlTHI CBA3BIBAHMS OBUIM PACIIONIOXKEHHI B 5'-HeTpaHC-
mupyemoit oomactu (5'UTR), 6enok-konupyromeit oomacta (CDS) u 3'-merpancnupyemoii oomactu (3'UTR) mRNA
reHoB-mumeneld. Ha 3t 32 rena Bmmstma miRNA uemoBeka. OcoOblif MHTEpeC NPEACTABISIOT TeHbl RBMS2 u
KATNALI c caiitamu cBsi3pIBaHus U1 HecKoabKX MiRNA ugenoBexka. mRNA rena RBMS2 nMmena caiTel CBI3bIBA-
HUA U1 ceMH wieHoB ceMeiictBa miR-1273. T'en KATNALI Obin muiessro mig 38 miRNA Gosbiioro cemeiictsa
miR-548. T'enpl-mumienn mMiRNA puca y4acTBYIOT B pa3BUTUM OHKOJIOTHYECKUX, CEPICYHO-COCYIHUCTBIX U
HelpoereHepaTuBHbIX 3a00JI€BaHUIA.

Kiarwuesnie ciioBa: miRNA, mRNA, caift cBs3bIBaHuUs, pEry IS [eHA, pACTCHUE, YSIIOBEK.
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