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Expression analysis and regulation of general transcription repressor,
TaDrl, in bread wheat under drought
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Introduction and Aim: The key factor in achieving increased yields of spring wheat is
the enrichment of the gene-pool using germplasm collections from foreign countries.
The study and introgression of wheat germplasm accessions from various ecological
and geographical origins is important for the wheat breeding process. These genetic
materials can be used to study candidate genes responsive to abiotic stress and associated
with agronomically important traits. The study of genetic polymorphism and expression
of the transcriptional repressor gene, TaDr1, together with the TaVinl and TaFTI genes
which control the transition to the reproductive stage and flowering, can help to better
understand the mechanism of drought tolerance and improve wheat yields in Northern
Kazakhstan.

Results: High- and low-yielding wheat accessions were identified through screening
of the world spring wheat germplasm collection via environmental tests in the local
environment of Northern Kazakhstan with its harsh continental climate. As a result of
molecular studies, the Amplifluor-like SNP marker KATU-W62 was developed based
on TaDrl gene polymorphism, for accurate wheat genotyping. Increased expression of
TaDrl was observed in response to drought, while the level of expression was higher
in high-yielding wheat samples than in low-yielding accessions. Additionally, it was
revealed that 7aDr] is associated with two genes controlling wheat plant development,
TaVrnl and TaFTI. All three studied genes, TaDrl, TaVinl, and TaFTI, had similar
changes in expression in response to drought, which is of particular interest for further
research.
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