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• Enhanced effect on gene expression, compared to effect observed by removal of H3K9me3 or over-expression of LmPf2, individually

• 20 out of 36 effector-genes associated with H3K9me3 are up-regulated in the • Among the 256 effector-genes over-expressed naturally in planta in the WT, 45% were up-regulated in at least one of the transformants, 34% in the ∆KMT1_oPf2 transformants 

  Objective: investing role of KMT1 and LmPf2 in the regulation of (effector) gene expression in L. maculans 01/ Context: effector-genes are enriched in heterochromatin domains and expressed as concerted waves during infection 06/ Take-home message & future work Contact Jessica Soyer: jessica.soyer@inrae.fr INRAE -and KMT1 are involved in pathogenicity and regulation of cloned effector genes of L. maculans 05/ LmPf2 and KMT1 are acting together to regulate expression of effector-genes 03/ Expression of KMT1, LmPf2 and cloned effector-genes of L. maculans • Analysis of expression of LmPf2, KMT1 and cloned effector-genes • CRISPR-Cas9 inactivation of LmPf2 and KMT1 • Over-expression of LmPf2 in a WT and a ΔKMT1 background (i.e. WT_oPf2, ΔKMT1_oPf2) • Phenotypic characterization of the generated transformants • Analyses of gene expression in the transformants via RNA-seq Regulation of effector-gene expression as concerted waves in L. maculans: a two-player game C. Clairet, E.J. Gay, A. Porquier, T. Rouxel, M-H. Balesdent, I. Fudal, J.L. Soyer INRAE, UR BIOGER, Université Paris-Saclay, Palaiseau, France • KMT1 inhibits expression of genes naturally over-expressed in planta, LmPf2 positively regulates these genes • Regulation of the expression of effector-genes is a two layer-mechanisms • What are the direct targets of LmPf2? Expression profile of L. maculans cloned effector genes, the LmPf2 transcription factor and KMT1 during axenic growth, infection of oilseed rape cotyledons, petioles and stem Dpi, days post-infection; AvrLmX, cloned effector genes of L. maculans. • ∆LmPf2 mutants: unable to colonize B. napus; ∆KMT1 mutants: less symptoms than the WT • Over-expression of LmPf2 in a WT background: no influence on effector-gene expression • Over-expression of LmPf2 in a ∆KMT1 background: up-regulation of effector-genes located in heterochromatin-domains Inoculation of ∆LmPf2, ∆KMT1 on a susceptible cultivar of B. napus + KMT1 In vitro growth Effector-genes are repressed due to their localisation in H3K9me3or H3K27me3-domains Effector-genes are expressed in finetuned successive waves due to removal of H3K9me3 and action of one / several TFs (transcription factors) : a two-layer regulatory network Successives waves of L. maculans gene expression during infection of oilseed rape Left panel: heatmap of the genes overexpressed in planta compared to in vitro conditions; right panel: up-regulated genes in planta are enriched in heterochromatin in vitro. Figure adapted from Gay et al., 2021.
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  Figure adapted fromSoyer et al., 2014;2015. 
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  Cloned effector-genes are repressed in vitro, highly expressed during asymptomatic infection of oilseed rape (i.e, cotyledon 5, 7, 9 dpi; petiole 7 dpi; stem 14, 28 dpi) • KMT1 has an opposite expression pattern to that of effector-genes • LmPf2 expression follows the same pattern as cloned effector-genes CS5.4.11 • Effector-genes of L. maculans are expressed as waves during infection of Brassica napus (oilseed rape) • Genes induced during infection are associated with heterochromatin (H3K9me3-and / or H3K27me3-domains) in vitro • Previous finding that KMT1 (responsible for H3K9me3 deposition) represses effector-gene expression in vitro • The transcription factor (TF) Pf2 increasingly found as involved in pathogenicity and regulation of effector-gene expression in plantpathogenic fungi