Tagging genes in plant pathogenic fungi using transposon mutagenesis
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In the past ten years, insertional mutagenesis has been widely used to identify pathogenicity determinants in plant pathogenic fungi. One of the interesting approaches involves transposons. Different active transposable elements have been identified in the plant pathogenic fungus Fusarium oxysporum. In particular, a Tc1-mariner element, impala, was shown to be functional in several unrelated heterologous fungal species (Daboussi and Capy, 2003). More recently, we identified a MITE (miniature inverted-repeat transposable element), mimp1, and demonstrated that it could be mobilized by the impala transposase in its host species as well as in an heterologous species (Dufresne, Hua-Van et al., 2007). 

Development of impala or mimp1-based mutagenesis in F. oxysporum is impaired by the presence of many active transposons. In order to estimate the efficiency of both systems as mutagenic tools, two heterologous Fusarium species, F. graminearum and F. culmorum, were chosen as recipients for several reasons: these are pathogenic to cereals and mycotoxins producers, and the genome of F. graminearum has been recently sequenced, greatly facilitating molecular analyses. Using a phenotypic assay for excision which relies on the restoration of a wild-type nitrate-reductase gene, two collections of around 400 revertant strains were generated: one in F. graminearum using the double component system mimp1/impala, the second in F. culmorum using the impala autonomous element on its own. Both collections were screened for pathogenicity on the host plant and are currently tested for mycotoxin production. Moreover, a systematic molecular analysis was conducted on a sample of revertant strains from each collection in order to determine the transposition characteristics of the two transposons (excision and reinsertion frequencies) as well as the insertional preference of each tranposon towards genes. An exhaustive comparative analysis of the impala and mimp1/impala systems will be presented.
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