Microarray analysis of gene expression induced by Phythophthora infestans in tomato leaves
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Plant responses against pathogens are caused by up-ward and down-ward shifts in their gene expression. Differentially expressed genes in the plant-pathogen interaction, tomato plants cv. Money Maker with the oomycete Phytophthora infestans, the casual agent of late blight disease, were identified. Therefore, 12 hours after pathogen infection, total RNA was isolated from both healthy and inoculated leaves. At this time P. infestans had established inter-and intra-cellular hyphae and formed haustoria for metabolite uptake and effector release. Four replicates including three plants per replicate of each treatment were maintained.  Analysing the Affymetrix GeneChip® genome array data resulted in changes in the expression level of a substantial number of 682 genes from over 9200 genes of the tomato genome when compared to healthy plants. From these 682 differentially expressed genes, the expression level of 429 genes was abundantly expressed in infected leaves in which 75% exhibited 2 to 4 fold changes increase and 25% of them exhibited 4.1 to 46 fold change increased compared to the healthy plants. On the other hand, the expression level of 253 differentially expressed genes was reduced after infection. From those 96.2% exhibited 2 to 4 and 3.2% showed 4.1 to 10 fold change decreases in diseased plants compared to the healthy ones. Several genes were identified as up-regulated, including genes involved in plant defense responses (e.g., PR1b1, peroxidase), genes involved in metabolic pathways (e.g., transferase family protein), signaling (e.g., calcium-dependent protein kinase, calmodulin-binding proteins, mevalonate diphosphate decarboxylase), transcriptional regulators (e.g., WRKY transcription factors), ubiquitins (e.g., polyubiquitin, ubiquitin activating enzyme 2), and stress response (e.g., alpha-DOX1, heat shock protein), among others. Down-regulated genes displayed identity with genes involved in regulation of the cell wall (e.g., expansin and pectate lyase family protein). Differential expression of selected genes was validated by quantitative real-time polymerase chain reaction.
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