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A differential expression proteomic approach to study the responses of holm oak (Quercus ilex L.) to moderate drought stress
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To prevent seedling mortality in Quercus ilex plantations, the application of an effective reforestation programme is necessary. To fight drought stress, the main cause of mortality in holm oak plantation, a selection of stress-tolerant genotypes, assisted by a better understanding of the mechanisms responsible for the drought stress, is needed. In order to find these mechanisms thought the proteins implicated, a differential expression proteomic approach has been used. Q. ilex seedlings from the provenance Región Extremadurense-Sierra Morena Occidental (Qi11e) were subjected to three different treatments in a 14-day long experiment: i) well-watered, control plants, ii) water withheld throughout the whole period, and, iii) water withheld for 7 days plus a recovery phase, with irrigation, for an additional 7-day period. Measurements of water potential, shoot relative water content (RWC) and quantum yield efficiency of Photosystem II were taken to evaluate seedlings water stress status. Protein expression changes in leaves in response to water stress were studied by two-dimensional electrophoresis (2-DE). Both qualitative and quantitative differences in the protein expression pattern were found between treatments. The differentially-expressed proteins were identified by enzymatic digestion, LC/MS/MS analysis, de novo sequencing and sequence similarity searching. The proteins identified belonged to the following groups: photosynthesis, carbohydrate and nitrogen metabolism enzymes, and stress-related proteins. Results are interpreted in terms of a reduced photosynthesis and metabolic activity under drought conditions.

