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Regulation of metabolic pathway underlying anthocyanin
pigmentation of barley pericarp
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Motivation and Aim: Anthocyanins are secondary metabolites determining pigmentation
in plants. These molecules and their uncolored precursors have important physiological
roles including regulation of plant growth and development and adaptation to stress
[1]. Two groups of genes underlay anthocyanin biosynthesis (AB): structural genes,
encoding enzymes of the pathway, and regulatory genes, encoding MYB, bHLH or
WDA40 transcriptional factors (TFs). The TFs form complex that activates transcription
of the structural genes. The interaction between regulatory genes at transcriptional level
has been recently observed in wheat [2]. The aim of the current study was to reveal
possible interactions between the genes underlying the pigmentation in barley.
Methods and Algorithms: The Antl (encodes the MYB TF, chromosome 7H) and
Ant2 (bHLH, 2H) genes, predetermining purple pigmentation of barley pericarp, were
sequenced in Bowman near-isogenic lines (NILs) differing by grain color. Primers
distinguishing the dominant and recessive alleles of the genes were designed by
OLIGO [3] and used for marker-assisted selection of lines with different combinations
of the Ant genes (AntilAntlant2ant2 and antlantlAnt2Ant2). Expression of the structural
(Chs, Chi, F3h, F3’h, Dfr, Ans) and regulatory (4ntl, Ant2) genes in pericarp of the NILs
was determined by qPCR or qRT-PCR.
Results: We showed that the dominant and recessive alleles of the Ant genes have
differences in regulatory regions that prevent expression of the recessive alleles in
non-colored grain pericarp. The NILs with different combination of the dominant and
recessive Antl and Ant2 genes were developed based on the Bowman NILs. Transcription
activity assay of the structural and regulatory genes in the NILs revealed that (1) the
dominant alleles of Ant/ and Ant2 genes are required for activation of the structural
genes expression in purple pericarp and (2) Antl affects expression of Ant2: transcription
of Ant2 was up-regulated in the presence of dominant An¢/ only, whereas Ant2 was not
expressed when ant2 was recessive.
Conclusion: The data on revealed interaction between AB regulatory genes is base for
further genetic regulatory network reconstruction.
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