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Contribution of DNA methylation to host adaptation in the plant pathogen Ralstonia solanacearum

Alice Guidot, Rekha Gopalan-Nair, Ludovic Legrand, Stéphane Genin, Xavier Barlet, Olivier Bouchez, Céline Lopez-Roques, Céline Vandecasteele, Alain Givaudan, Anne Lanois, Julien Brillard Ralstonia solanacearum is a soil-born plant pathogen responsible of the lethal bacterial wilt disease on more than 250 plant species. This bacterium is characterized by a strong adaptive capacity, no effective control method is available today and new strains able to colonize new hosts are continuously emerging. Many works investigated in a better understanding of the adaptive processes in R. solanacearum and demonstrated the importance of genomic polymorphisms. However, the contribution of epigenetic modifications in R. solanacearum adaptation has still not been studied. Here, we used SMRT sequencing to investigate modifications in adenine methylation (6mA) profile in experimentally evolved clones. These clones derived from the GMI1000 strain after experimental evolution during 300 generations in a fixed plant line. Most of the evolved clones showed a better fitness in their experimental host than the ancestral clone and contained between 0 and 9 genomic polymorphisms. Methylome analysis of 35 clones evolved in 5 different plant species detected 58 differential methylation regions (DMRs) including 54 differential hemimethylations and 4 (2x2) differential methylations. These last 4 DMRs concerned two motifs in the upstream region of a gene (named gene R) and were validated by MSRE-qPCR (Methylation Sensitive Restriction Enzyme -quantitative PCR). Using site-directed mutagenesis of the two methylated motifs and competition experiments in plants between the mutant and the evolved clone, we demonstrated that methylation of the two motifs in the upstream region of gene R gives an adaptive advantage to R. solanacearum during growth in planta.