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Association mapping of the gene controlling melanin synthesis
in barley grain using plant genetic resources collections
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Dark color of seeds is a common feature in populations of both wild (Hordeum
spontaneum Koch.) and cultivated barley (Hordeum vulgare L.). The origin of dark color
of seeds is believed to be a consequence of plants adaptation to unfavorable
environmental conditions. It is shown that plants with a dark color of seeds are more
cold and drought-tolerant, and also have increased resistance to the pathogen invasions.
Such pigmentation can be due to the synthesis and accumulation of flavonoid pigments
anthocyanins or melanins, which are products of enzymatic oxidation and
polymerization of phenolic compounds. Unlike anthocyanins, the genetic basis of
melanogenesis in plants is still a blank spot. It is known that the melanin synthesis in
barley is under monogenic control of the Blp locus, located on chromosome 1HL.
Recently, the locus was narrowed down to 0,8 Mb region containing 21 predicted genes,
but the particular candidate-gene is remaining undiscovered. To identify the Blp gene
the association mapping approach in barley collections with black (208 samples) and
uncolored (191 samples) seeds were used. To gain the enough quantity of barley samples
the material of world barley collections of genetic resources from VIR and ICG was
engaged. The barley collections were genotyped using the allele-specific PCR-markers,
developed to polymorphic sequences in the Blp locus. As a result, the marker
significantly associated with the presence of melanin was identified. The frequencies of
alleles occurrence of the marker were 98,5 and 97% in black and uncolored barley
collections respectively. The presence of identified allele was confirmed by Sanger
sequencing in black barleys from the different geographic regions and also in wild barley
samples. It can be concluded that the melanin pigmentation has the monophyletic origin
and occurred in wild barley ancestors before domestication.
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