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Genomes of eukaryotes contain a substantial amount of repetitive elements, which are silenced by
heterochromatic epigenetic modifications such as DNA methylation and histone H3K9 methylation. On the
other hand, it is essential to exclude these modifications from actively transcribed genes for proper
gene regulation during development. In the previous study, we revealed that histone H3K9 demethylase
IBM1 plays a pivotal role to remove heterochromatic epigenetic modifications from genic regions in the
model plant Arabidopsis thaliana (Saze et al., 2008). The ihm/ mutant shows ectopic DNA and H3K9
hyper-methylation at thousands of loci as well as pleiotropic developmental abnormalities including
deformation of leaf and flower, degeneration of pollen grains and seed sterility. The observations
suggest that regulation of epigenetic modifications by IBMI is essential for gene regulation during
Arabidopsis development. However, the set of genes regulated by IBM1 activity have not been thoroughly
investigated.

To indentify the developmental genes regulated by IBM1, I conducted a genome—-wide expression analysis
using mRNAs isolated from wild type and the 7bm/ mutant. In the 7bmi, about 1900 genes showed more than
50% reduction in expression compared with wild type. On the other hand, about 1000 genes showed >2-fold
up—regulation. Accumulation of the repressive epigenetic marks at genic regions would account for the
down—regulation of genes in the 7bmi, while the up—regulation of genes might be due to secondly effects
of the mutation. Since developmental abnormalities observed in 7bm/ plants were suppressed by mutation
of DNA methylase or H3K9 methylase, the set of genes down-regulated in the 7bm/ might be responsible
for the developmental defects. However, the results further imply that the developmental abnormalities
in the 7bml plants are results of additive effects caused by mis—regulation of genes at multiple loci.




