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Manipulating the phenolic acid content and digestibility of forage grasses by targeted expression of fungal cell wall degrading enzymes
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We have shown previously the expression of a ferulic acid esterase gene from Aspergillus niger   in  Festuca  arundinacea and the potential of the expressed FAE to break phenolic cross-links and to release monomeric and dimeric ferulic acids on cell death in vacuole targeted FAE plants. This was enhanced several fold by the addition of exogenous recombinant xylanase (Buanafina et al., 2002). 

Here we show that targeting FAE to the apoplast and ER/golgi system resulted in a significant reduction in the levels of monomeric and dimeric cell wall phenolics in the leaves of some plants when expressed  constitutively. Apoplast targeting might be expected to directly affect cell wall composition by removing ferulic acids, whereas ER/golgi targeting may affect cell wall composition, indirectly, by reducing feruoylation of the arabinoxylans in the ER/golgi destined to the cell wall. We also show that the potential of expressed FAE to break phenolic cross-links in vacuole targeted  FAE plants leads to increased initial rates of fermentation.

We have now produced F. arundinacea plants expressing endo-ß-1,4-xylanase from Trichoderma reesi  and we report whether expression of xylanase will increase release of ferulates further.
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