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Membrane trafficking is widely involved in the plant responses to pathogens. This is for instance the case when basal defence against powdery mildew fungi is manifested as penetration resistance in the outer cell wall of epidermal cells, where a callose-containing papilla is formed at the site of fungal penetration. The orthologous plasma membrane syntaxins, PEN1 and ROR2, of Arabidopsis and barley have previously be implicated in penetration resistance. These syntaxins accumulate at the site of attack as they become embedded in the papilla, and we consider these as markers for exosomes secreted from multivesicular bodies during the build-up of the cell wall apposition. Syntaxins belong to the SNARE proteins involved in vesicle fusion. Meanwhile, vesicle budding is regulated by AFR GTPases, which in turn are activated by ARF guanine nucleotide exchange factors (ARF-GEFs). 


We found that BFA, that targets certain ARF-GEF, inhibits penetration resistance in Arabidopsis in a PEN1-dependent manner. Furthermore, BFA inhibits deposition of callose and GFP-PEN1-labelled exosomes in papillae. By introducing different mutant versions of GNOM into our plant material, we where able to demonstrate that this BFA-sensitive ARF-GEF is involved in penetration resistance, and we confirmed that PEN1 and GNOM function on the same pathway.


In a parallel study in barley, we used transient single cell RNAi-based gene silencing to screen for ARF GTPases involved in penetration resistance. Thereby, we identified HvARFA1b/1c to be essential for this type of basal defence. Subsequent analyses using over-expression of dominant-negative versions of this HvARFA1b/1c demonstrated that it is important for ROR2-regulated penetration resistance and deposition of callose and YFP-ROR2 in papillae. Confocal studies associated HvARFA1b/1c-GFP with multivesicular bodies. 
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