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DNA methylation is an epigenetic modification important for diverse phenomena. In Arabidopsis, maintenance
of DNA methylation depends on a chromatin remodeling factor DDM1 (decrease in DNA methylation 1). ddml
mutation induces drastic reduction of DNA methylation in transposable elements (TEs), and many TEs are
transcriptionally reactivated. Importantly, ddml-induced hypomethylated status is heritable even after
functional DDM1 is induced by crossing, indicating that DDM1 retains irreversible memory required for
epigenetic stability. However, molecular regulatory mechanism of DNA methylation by DDM1 is unsolved.

To understand how DDM1 regulates DNA methylation, | transformed functional DDM1 into ddm1 mutant and
carried out whole-genome bisulfite sequencing analysis. Although most TEs were in hypomethylated status as
previously reported, about 1,000 TEs showed recovery of DNA methylation, partially or fully. Re-methylation
occurred in all cytosine contexts, and especially in CHG context. Although previous study suggested RNAI
pathway is responsible for gradual gain of DNA methylation, re-methylated TEs in this study were not target of
RNAi-mediated DNA methylation. Rather, most of them were regulated by H3K9me2-mediated DNA
methylation pathway, indicating that H3K9me2-mediated pathway may be involved in DDM1-mediated stable
inheritance of DNA methylation.




