Sulfur nutrition of the rice blast pathogen Magnaporthe grisea
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Nutritional needs of pathogenic fungi during the interaction with their host remain poorly documented. The very low concentrations of several amino acids (cysteine, methionine, proline, tryptophan, histidine and arginine) in the plant leaf apoplast may not fulfill the pool required for the parasitic growth (Solomon and Oliver, 2002). Thus phytopathogenic fungi may first mobilize their storage compounds to synthesize their own amino acids during the early stages of the infection process. This hypothesis is supported by genetics studies since mutants auxotrophic for histidine (Sweigard et al., 1998) or methionine (Balhadhère et al., 1999; Seong et al., 2005) are non pathogenic and the raise of the expression level of several biosynthesis genes such as the genes encoding methionine and tryptophan synthases (Solomon et al., 2000; Both et al., 2005; Grenville-Griggs et al., 2005). The subsequent enzymatic degradation of the host constituents by necrotrophic and hemibiotrophic fungi may release simple compounds used to support further the fungal growth. The metabolism of amino acids in parasitic fungi may thus be redirected and adapted to the different stages of plant infection. The metabolic orientations together with their molecular controls accompanying the developmental cycle of the fungi were not well characterized so far.

Our studies focus on the characterization of the metabolism of sulfur containing compounds by the hemibiotrophic rice blast fungus Magnaporthe grisea and its adaptation to the morphological differentiation steps accompanying the development of the fungus (germination of the conidia, differentiation of the appressoria, inter- and intra-cellular growths). The genes encoding the enzymes of sulfur metabolism were identified using M. grisea genome sequence and null mutants were generated by gene replacement. The deleted strains were used to assess the role of the different enzymatic steps on the fungal development on sulfur/amino acid metabolism using large scale molecular (transcriptome) and biochemical (reversed chromatography by HPLC) approaches. The impact of the deletion of structural genes was compared to the effect exerted by known inhibitory molecules. The results obtained highlighted different regulations of sulfur/amino acid metabolism. Taken together, these complementary approaches will allow a better understanding of the complex sulfur metabolism in pathogenic fungi. 
