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Novel identification of CBF genes in rye and phylogenetic relationship in the Triticeae
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BF/DREBI (C-repeat binding factor/Dehydration responsive element binding1) is one of the most important transcription

factors to regulate other frost tolerance genes. Rye (Secale cereale L.) is the most cold-tolerant species in the Triticeae
and its main QTL (Quantitative trait locus) is known as Fr-2 (frost resistance), on which a cluster of CBF genes are present.
Compared to a great number of the genes in other species such as wheat and barley, only a few CBF genes are known in rye.
In this study, we identified novel CBF genes in rye from recently published rye genome sequences. We analyzed characteristics
and structures of the proteins, and promoter regions of each gene. The newly identified CBF genes were named after its nearest
homolog in the phylogenetic tree, and CBF families in the Triticeae were subdivided into more details than previously reported.
The conserved domain search and the putative subcellular localization indicated their role as a transcription factor. PCR
analysis using wheat-rye addition lines showed that most of the genes are on 5RL whereas some are located on 6RL or 2RL.
Finally, the gene expressions under cold or PEG treatment depending on the photoperiod were analyzed. Their expressions
were affected by the photoperiodic cycle, which might be the presence of light responsive elements in their promoter regions.
Also, the gene’s responsiveness was various to either cold or PEG treatment, which implies that the gene’s roles are divided
according to the kind of abiotic stresses. The obtained results could be utilized to develop cold tolerant cultivars in the Triticeae.
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