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            Abstract
Retrotransposons are mobile genetic elements that populate chromosomes, where the host largely controls their activities1,2,3. In plants and mammals, retrotransposons are transcriptionally silenced by DNA methylation1,4, which in Arabidopsis is propagated at CG dinucleotides by METHYLTRANSFERASE 1 (MET1)5. In met1 mutants, however, mobilization of retrotransposons is not observed, despite their transcriptional activation4,5,6. A post-transcriptional mechanism therefore seems to be preventing retrotransposition. Here we show that a copia-type retrotransposon (Ã‰vadÃ©, French for â€˜fugitiveâ€™) evaded suppression of its movement during inbreeding of hybrid epigenomes consisting of met1- and wild-type-derived chromosomes. Ã‰vadÃ© (EVD) reinsertions caused a series of developmental mutations that allowed its identification. Genetic testing of host control of the EVD life cycle showed that transcriptional suppression occurred by CG methylation supported by RNA-directed DNA methylation. On transcriptional reactivation, subsequent steps of the EVD cycle were inhibited by plant-specific RNA polymerase IV/V7,8 and the histone methyltransferase KRYPTONITE (KYP). Moreover, genome resequencing demonstrated retrotransposition of EVD but no other potentially active retroelements when this combination of epigenetic mechanisms was compromised. Our results demonstrate that epigenetic control of retrotransposons extends beyond transcriptional suppression and can be individualized for particular elements.
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                    Figure 1: 
                        Mobilization of 
                        EVD
                         LTR retrotransposon in epiRILs.
                      


Figure 2: 
                        EVD
                         life cycle in epiRILs and the 
                        met1-3
                         parent.
                      


Figure 3: 
                        Genetic analysis of 
                        EVD
                         transposition control.
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        Editorial Summary
Genome structure: controlled retrotransposition
Retrotransposons are mobile genetic elements constituting above 40 and 60% of the human and maize genomes, respectively, and their activity is thought to accelerate the evolution of host chromosomes. To disperse through the genome, retrotransposons must first be transcribed into RNA. The methylation of DNA prevents transcription, and is a means by which retrotransposon movement is suppressed. Tsukahara et al. show that in Arabidopsis plants with defective DNA methylation, several types of retrotransposon are activated, and frequently target to the centromeric DNA, which is presumably less harmful than insertion into genes. In a second study, Mirouze et al. also looked at retrotransposition in Arabidopsis. They report that although DNA methylation is associated with the suppression of transposon-derived transcriptions, transposition remains suppressed after transcriptional reactivation due to the epigenetic activity of a plant-specific RNA polymerase, pol IV/V, and a histone methyltransferase, KYP. This mechanism appears to be specific for a particular element known as Ã‰vadÃ© â€” which is a member of the ATCOPIA93 family and is related to one of the four long terminal repeat (LTR) retrotransposons described by Tsukahara et al.
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