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Dynamics of the transcription of CENH3 genes
in allopolyploid hybrids of wheat and rye
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Remote hybridization is a stress factor that causes reorganization of parental genomes in
hybrid offspring (“genomic shock™). The main manifestations of this are various
chromosomal abnormalities which can affect the structure of centromeres, thus cause
chromosomal abnormalities in meiosis and hybrids sterility. The centromeric histone H3
(CENH3) is a key component in the proper centromere functioning. Two genes,
aCENH3 and SCENH3, were found in the genomes of the Triticeae species. They are
different in size, exon-intron structure and amino acid composition of the NTT domain.
We investigated the effect of remote hybridization on molecular characteristics of
centromeres in allopolyploid rye-wheat hybrids. We found that the parental forms, wheat
(AABBDD) and rye (RRRR), differ in centromere sizes, that indicates the species
specificity of this characteristic. Centromeres of stable hybrids triticale (AABBRR) and
secalotriticum (RRAABB) have intermediate sizes. The study of CENH3 genes
transcription revealed that both « CENH3 and SCENHS3 are transcribed in all stages of
individual development. Paralogs transcription profiles during ontogenesis of
secalotriticum (Secalotriticum Verasen x Mikhas and Verasen x Dubrava) and parental
species (rye S.cereale 'Verasen' and Triticale 'Mikhas' and 'Dubrava’) were identical. The
expression levels of «CENH3 exceed the corresponding values of SCENH3 by an order
of magnitude. The transcription levels of CENH3 genes significantly decrease in
vegetative tissues (almost 10 times lower in leaf tissue than in coleoptiles), and increase
many times in reproductive tissues (2-3 times higher in anthers than in coleoptiles). The
fact that CENH3 genes activity in sekalotriticum remains at the same level with parental
species indicates that maternal cytoplasm does not affect this rate. The results obtained
reflect the ability of centromeres to adapt to a new genetic environment in cells of
allopolyploid hybrids.
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