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            Abstract
DNA methylation is an important epigenetic mark in many eukaryotes1,2,3,4,5. In plants, 24-nucleotide small interfering RNAs (siRNAs) bound to the effector protein, Argonaute 4 (AGO4), can direct de novo DNA methylation by the methyltransferase DRM2 (refs 2, 4â€“6). Here we report a new regulator of RNA-directed DNA methylation (RdDM) in Arabidopsis: RDM1. Loss-of-function mutations in the RDM1 gene impair the accumulation of 24-nucleotide siRNAs, reduce DNA methylation, and release transcriptional gene silencing at RdDM target loci. RDM1 encodes a small protein that seems to bind single-stranded methyl DNA, and associates and co-localizes with RNA polymerase II (Pol II, also known as NRPB), AGO4 and DRM2 in the nucleus. Our results indicate that RDM1 is a component of the RdDM effector complex and may have a role in linking siRNA production with pre-existing or de novo cytosine methylation. Our results also indicate that, although RDM1 and Pol V (also known as NRPE) may function together at some RdDM target sites in the peri-nucleolar siRNA processing centre, Pol II rather than Pol V is associated with the RdDM effector complex at target sites in the nucleoplasm.
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                    Figure 1: 
                        Effects of 
                        rdm1
                         on 
                        RD29A-LUC
                         and 
                        35S-NPTII
                         silencing, DNA methylation and small RNAs.
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Figure 2: 
                        Effects of 
                        rdm1-1
                         on siRNA and transcript levels and DNA methylation at endogenous RdDM target loci.
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Figure 3: 
                        Immunoblot analysis of RDM1 and its interaction with AGO4, DRM2 and NRPB1.
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Figure 4: 
                        Sub-nuclear localization of RDM1 and its co-localization with other components of the RdDM pathway.
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        Editorial Summary
RNA-directed DNA methylation in Arabidopsis
Small interfering RNAs (siRNAs) are important regulators of gene expression in the plant model Arabidopsis, and intriguingly the vast majority of the small RNAs involved are generated from methylated regions of the genome. A previously unknown protein termed RdDM (for regulator of RNA-directed DNA methylation) has now been identified in Arabidopsis, throwing more light on the interactions of epigenetics, DNA methylation and small RNAs in plants. RDM1 is a novel methyl DNA-binding protein that binds to single-stranded methylated DNA: the many methyl DNA-binding proteins known previously in plants and animals bind only to double-stranded methylated DNA. RDM1 interacts with complexes of the effector protein Argonaute 4 (AGO4) with siRNAs to direct de novo DNA methylation and gene silencing.
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