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Conservatism of miRNA binding site in mRNA
of IGFBP3 gene and its orthologous genes

D. Aisina, R. Niyazova, S. Atambayeva, and A. Ivashchenko

Scientific Research Institute of Biology and Biotechnology Problems
al-Farabi Kazakh National University
71 al-Farabi Str., Almaty, Kazakhstan

e-mail: a_ivashchenko@mail.ru

miRNAs regulate gene expression and are often the cause of cancer develop-
ment. The IGFBP3 gene is involved in esophageal, lung, prostate, breast
cancer, etc. Presumably, the IGFBP3 gene is a target of miR-7-20589-3p
(AGCAGCGCCUGCAGCGGUCGC), which binds to its mRNA in the protein-
coding region. The search for miRNA binding sites in mRNA using the Mir-
Target program determines the beginning of miRNA binding sites, the free in-
teraction energy, and makes up the nucleotide interaction schemes. A feature of
miR-7-20589-3p interaction with mRNA of IGFBP3 gene is the complete com-
plementarity of all miRNA nucleotides with nucleotides of the binding site in
mRNA of IGFBP3 gene. One way to confirm the interaction of miRNA with
mRNA is to establish the evolutionary conservatism of miRNA binding site in
orthologous genes.

We have shown that miRNA binding site exists in mRNA of orthologous
IGFBPS genes of 28 studied animal species. Accordingly, these binding sites
encoded in IGFBP3 protein conserved the RPLQALL heptapeptide within a few
hundred million years of divergence of the species studied, including Gallus gallus
and Alligator mississippiensis. At the same time, oligopeptides adjacent before
and after the RPLQALL heptapeptide are variable. Note that the heptapeptide
is absent in the IGFBP3 protein of laboratory mouse and rat species. Therefore,
these objects cannot be an adequate model for the study of miR-7-20589-3p
interaction with mRNA of IGFBP3 gene.

DOI: 10.30826/MolPhy2018-12 ©The authors, published by TORUS PRESS
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