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The yeast Saccharomyces cerevisiae has been domesticated for millennia by man for the conversion of fermentable hexoses to ethanol, and rightly so in light of its high ethanol productivity and robustness in industrial fermentation processes. Many studies have anticipated process configurations in which production of saccharolytic enzymes is accomplished in a step separate from production of the desired product via anaerobic fermentation.  We are exploring an alternative microbially-oriented approach involving production of saccharolytic enzymes and fermentation products in a single step using engineered strains of S. cerevisiae.  
The enzymatic hydrolysis of starch and cellulose requires the simultaneous production of several hydrolytic enzymes, collectively called amylases and cellulases.  Expression and co-expression of genes encoding amylases and cellulases will be reported, along with evaluation of recombinant strains expressing different combinations of these genes in batch fermentations on non-native glucan substrates.  Results to be presented include the expression of a chimeric gene encoding the efficient secretion signal of the β-xylanase II of Trichoderma reesei fused to the β-glucosidase of Saccharomycopsis fibuliger from a multicopy plasmid in the laboratory S. cerevisiae strain Y294.  This recombinant strain grew equally well on 5 g/L cellobiose or 5 g/L glucose (growth rate of 0.15 h-1 in defined medium).  Furthermore, expression of the cellobiohydrolase gene cbh1-4 of Phanerochaete chrysosporium from a multicopy plasmid in an autoselective recombinant S. cerevisiae strain Y294 yielded about 200 U/L activity on bacterial microcrystalline cellulose as substrate.  Both these milestones represent incremental achievements towards the engineering of S. cerevisiae for efficient cellulose degradation.  Results for amylase expression in S. cerevisiae will also be presented, and strategies and prospects for future work will be discussed.  
