Abstract 

Postharvest fungal decay may cause significant losses to the citrus fruit, ranging from 5 to as high as 10 % of total production. Penicillium digitatum is the causal agent of green mold and constitutes the major pathogen, accounting for up to 80 % of losses due to fungal decay in fruits stored at room temperature. Despite its considerable economic interest, the pathogenicity / virulence mechanisms of P. digitatum remain largely unknown, in contrast to advances made in the knowledge of the fruit's defense responses to infection by this pathogen. Thus, the Postharvest Physiology and Biotechnology group is working on the biochemical and molecular characterization of the responses of citrus fruits against infection by P. digitatum and also processes that induced resistance against infection in citrus fruit.
In this thesis we have developed a set of essential tools to address the functional characterization of genes involved in virulence / pathogenicity: Agrobacterium tumefaciens-mediated transformation of P. digitatum, use of the green fluorescent protein as marker, methodology to obtain deletion mutants of specific genes, including Δku80 null mutants, RNAi vectors for gene silencing and constructing a genomic DNA library from P. digitatum. PacC transcription factor that controls the expression of a group of genes regulated by the environmental pH has been sequenced and analyzed. During infection growth, P. digitatum acidified the media to adjust the local pH to fit its enzymatic arsenal. Constitutive expression PacC mutants that exhibited a decrease in infectivity by 20 % were obtained. Using high throughput techniques a cDNA library to obtain subtractive gene fragments of P. digitatum which are induced during the infection of orange fruit, has been constructed and the gene expression analyzed. This data was used to develop a macroarray containing over 1330 clones from the library. The most abundant gene cluster represented in the library with high induction values, corresponding to genes encoding five different proteases. Furthermore, genes encoding cell wall degrading enzymes and other proteins involved in glycolysis and response to stress or detoxification are also highly represented in the subtractive library. It has already been demonstrated that the production of cell wall-degrading enzymes play an important role in virulence of phytopathogenic fungi, their abundance and macroarray induction levels led us to study more in depth three of these genes (two polygalacturonases and a pectin lyase). Null mutant of these genes were obtained in order to analyze their importance during the infection process. Decreased virulence of these mutants in orange fruit with respect to the wild strain was approximately 25 %. The ris1 gene, encoding a naphthalene dioxygenase possibly involved in the detoxification of aromatic compounds, was selected for its gene expression pattern from the set of genes related to redox metabolism. Unlike null mutants of the polygalacturonase or pectin lyase genes, Δris1 null mutants showed no alteration in their pathogenicity.

