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THE INTERACTION OF miRNA WITH mRNA GENES HAVING NUCLEOTIDE REPEATS

Eukaryotic genomes contain several types of repetitive sequences like long repeats, satellite DNA and
many other sequences of diverse sizes and repetitive levels not yet classified [1].All diseases caused by dynamic
mutations, the severity of the clinical manifestations directly proportional to the correlation with the magnitude of
the expansion of nucleotide repeats, that is, with the severity of the genetic defect.All triplet repeat disorders show
anticipation and a significant correlation between age at onset of the disease and length of the expanded repeat is
observed. A large number of human diseases are caused by expansion of repeat sequences typically trinucleotide
repeats within the respective disease genes [2]. Despite last decade efforts of researchers in the development of
treatments for unstable repeat expansions, triplet repeat diseases are still not curable [3].

The human genome is known to contain thousands of miRNAs. MiRNAs regulate gene expression by
binding with mRNAs of many genes. Normally, one miRNA interacts with the mRNA of one gene. However, there
are miRNAs that can bind to many mRNAs, and one mRNA can be the target of many miRNAs. This significantly
complicates the study of the properties of miRNAs and their diagnostic and medical applications [4].
Unfortunately, at present there is no complete database of genes and miRNAs associated with human having
nucleotide repeat diseases. Therefore, the aim of the study was to establish miRNAs associations with candidate
genes that can be biomarkers for the diagnosis of these diseases and play a key role in their emergence and
development. When calculating the interaction of miRNA with mRNA genes, we proceeded from the assumption
that these molecules are present in the cell in equal concentrations, but the real change in the level of gene
expression under the influence of miRNA depends not only on the binding energy of miRNA to mRNA, but also
on the ratio of their concentrations, which is necessary take into account in experimental verification of the results.

The interaction of miRNAs with mRNAs of genes having nucleotide repeats was studied. Nucleotide
sequences of mMRNAs of 35 human genes were obtained from Genbank and 2567 miRNAs taken from miRBase.
The search for target genes for miRNAs was carried out according to the MirTarget program. The MirTarget
program defines the following features of binding: start of the initiation of microRNA binding to mRNA,
localization of miRNA binding sites 3°UTR, 5’UTR and CDS, free energy of binding, schemes of nucleotide
interactions between miRNA and mRNA [5].

The search of 2567 human miRNAs binding sites in 35 mRNAs of human genes having nucleotide repeats
in 3’UTR, 5’UTR and CDS using the MirTarget program has been completed. Based on the results, 356 miRNAs
interacted with 35 mRNAs genes having nucleotide repeats. Of these, 110 miRNAs were attached in the 3’UTR,
103 miRNAs in the 5’UTR and 143 miRNAs in the CDS. miRNAs bind with mRNA of genes with AG/AGm ratios
equal to 85 % and more. The mRNAs of PDGFA and LDLRgenes have miR-4258 binding sites. The binding sites,
containing CGG repeats are located in 5'UTRs and 3'UTRs. The 3'UTR mRNA of the human GDNF gene has six
miR-1281 binding sites containing AGG repeats. The mMRNA of EGFR gene has two binding sites for miR-3960
located consecutively in the 5’UTR. The mRNA of ADCYAP1R1 gene binds with 28 miRNAs in 3°’UTR, 5’UTR
and CDS. The majority of miRNAs binding sites are located in the CDSs of mMRNAs of target genes. The miR-
4291 binds with mRNA of CYP4F3 gene in the CDS; binding sites contain CUG repeats, which encode
polyleucine. The miR-191-5p binding site is located in the CDS of the TNFRSF18gene and contains CUG
trinucleotide repeats. The mMRNA of SEMA3Fgene has binding sites for ten miRNAs in 5'UTR, CDS and 3'UTR.
The miR-4443 binding sites in 3'UTR mRNA of ADRB2 has 11C nucleotide repeat.

In this study, we have shown that 356 human miRNAs have binding sites on mRNAs of 35 target genes
with nucleotide repeats. The features of miRNA binding with mRNA genes with nucleotide repeats were studied.
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