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Locus HI, determining leaf pubescence in the genus Triticum L.,
as a marker of non-homoeological rearrangement 4A/5A/7B,

its phenotypic expression and role in adaptation to drought
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Chromosomal translocations largely determine the formation of plant genomes in the
course of evolution. |Translocations often lead to genomic disruptions and are
unfavorable for a survival of an individual plant. On the other hand, the genes that have
undergone translocations within genome can demonstrate an increased rate of evolution
and changes in their functional potential. The most known and widespread translocation
in hexaploid wheat is the non-homeologous translocation involving 4A, 5A, and 7B
chromosomes. The translocation 4A/5A already existed in the diploid genome A of
Triticum urartu and T. monococcum, and thus preceded the first polyploidization
resulted in the formation of tetraploid wheat. The translocation 7B/rearranged 4A
appeared in tetraploid wheat, suggesting its origin during the second polyploidization
that produced a hexaploid wheat. The long-term existence of this rearrangement in the
genomes of wheat of different ploidy may indicate its adaptive significance. With the
help of isogenic and substitution lines of bread wheat - carriers of leaf pubescence genes
HI® and HI22*P in chromosomes 5A and 7B from related species, we have shown that
this rearrangement can be associated with this important adaptive trait. The
intrachromosomal position of HI" and HI22P genes, marked with microsatellite markers,
corresponds to the regions of the rearrangement. The phenotypic manifestation of the
two genes is very similar and results in the formation of long, sparse trichomes. The
phenotypical effect on agronomically important traits was also identical. Another type
of pubescence, widespread among bread wheat cultivars and controlled by HI1 gene,
was previously mapped to 4B(4A) chromosome. The phenotypic expression of this gene
is significantly different from the other two genes. It is possible that its functional
difference is related to its more ancient origin.
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