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Mechanism of transcriptional activation of aluminum tolerance gene through a
signal transduction pathway
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In Arabidopsis thaliana, the expression-regulated genes and their expression
regulation mechanisms of major Aluminum (Al) tolerant genes were studied by association analysis of
whole-genome single nucleotide polymorphisms (SNPs) with expression levels of major Al tolerant

genes (1.e. genome-wide association analysis: GWAS). As a result, in addition to cis factors in
promoter regions involved in the regulation of expression of several major Al tolerant genes,
upstream factors such as transcriptional regulators of those tolerant genes and their signaling
pathways were identified. On the other hand, transcriptome data of many natural accessions revealed
trans-factor binding regions in the promoter sequences of a group of genes co-expressed with Al
tolerant genes, including the genes identified by GWAS, and genes co-expressed between strains. The
results also suggested that transcriptional response systems differ among populations of the
accessions.
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