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For biomass conversion to commodity products, 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, termed “Consolidated Bioprocessing” (CBP). Expression and co-expression of genes encoding cellulases in Saccharomyces cerevisiae will be addressed, as well as evaluation of recombinant yeast strains in batch fermentations on non-native glucan substrates. We report functional expression in S. cerevisiae Y294 of several cellobiohydrolase (CBH) enzymes, including CBH1 from Trichoderma reesei, CBH1-4 from Phanerochaete chrysosporium, CBH2 from T. reesei, and CBHB from Aspergillus niger, as well as the specific activity of these recombinant enzymes.  Activity of the recombinant enzymes was measured via a cellulase assay adapted for low concentrations of enzyme using an affinity purification technique.  Mass concentrations of CBH1 and CBH1-4 were measured by an ELISA method, while a general protein assay was used for the other recombinant enzymes.  Soluble glucans resulting from the action of CBH enzymes and endoglucanases are converted to glucose via ß‑glucosidase and so we have also evaluated the expression of the BGL1 gene of Saccharomycopsis fibuligera in S. cerevisiae. Strains expressing BGL1 grew on cellobiose (0.18 h-1 compared to 0.25 h-1 on glucose) with bioethanol production (0.41 g of ethanol /g of cellobiose) under anaerobic conditions. Co-expression of different endoglucanase and cellobiohydrolase encoding genes together with the BGL1 gene in S. cerevisiae strains to enable degradation of longer glucans will also be reported.  These results will be considered in the context of a quantitative analysis of prospects for obtaining growth on insoluble cellulosic substrates.  Paths for future organism development will also be discussed.
