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MRNA of growth-regulating factors are targets for miR396 family
. in plants
Assyl Bari, Saltanat Orazova, Anatoliy Ivashchenko
Instute o Biology and Biechmlogy Prodlems, al-Farabs Kazobh National Universiy

 After the discovery of microRNAS (miRNAS), their involvement in the regulation of key biological
ibcesses, including the growth and development of Arabidopsis thaliana, was found. Among many
HIKNAS ath-miR396 family directly regulates growth processes in A thaliana via targeting growth-
lating factor (GRF). It i important to identify the interaction characteristics of ath-miR396 family
MRNA of GRFs in different plant species to develop the ways of modifying the impact of

RNAs on the GRF family. We have established the binding energy of ath-miR396a,b

§ RF1-GRF4, GRF7 and GRF8 genes. mRNAs of GRFS and GRF6 have no ‘binding
HIR196a,b, whereas mRNA of GRF1 - GRF4 genes have homologous ath-miR396a,b binding sites
il encode RSRKPVE heptapeptide. mRNA of GRF7 and GRF8 genes also have homologous
liiiding sites for ath-miR396a,b but encode RSRKHVE heptapeptide. mRNA of GRF9 gene encodes
SRKLVE heptapeptide in its binding site. Nucleotide substitutions in miRNAS binding sites arc
onsible for their different affinities to. ath-miR396a,b. mRNA of GRF orthologs in A lyrata,
iliana, Bdistachyon, G.max, M.truncatula, Osativa, P.patens, Prichocarpa, R.communis,
k bicolor, V.vinifera and Z.mays have inding sites for miR396 family of these plants, mRNA of 16
s in ten plant species, including GRF1 - GRF4 genes of A thaliana, have miR396 inding sites.
Il incode identical RSRKPVE heptapeptide. In another group of GRF7 and GRFS orthologs binding
for miR396 cncode RSRKHVE heptapeptide. No orthologs for A thaliana GRF9 in other studicd
(s were found. Highly conserved miR396 binding sites in genes of plants diverged more than ten
illion years ago show the long-standing event of regulation system of gene expression by miRNAs
igh stability of this system. Binding energy of miR396 with mRNA of GRF orthologs altered

oiding to nucleotide substitutions in codon third position and changes of 1-3 nucleotide in miR396
iilies of studied plants. In case of intramolecular interaction of MRNA sites in its 2D structure,
96 binding sites always have open 5'- and 3%ends of double-stranded mRNA. It is assumed that





