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Engineered Saccharomyces cerevisiae capable of producing heterologous cellulases is
considered a good producer of bioethanol from lignocellulose. The production of
cellulases is usually pursued by two strategies: displaying enzyme on the cell-surface
and secreting enzyme into the medium. However, the combination of two strategies in
one yeast strain has not been studied yet.

In this study, heterologous endoglucanase (EG) and cellobiohydrolase I (CBHI) were
produced in a B-glucosidase (BGL)-displaying S. cerevisiae using cell-surface display,
secretion or combined strategy. Strain EG-D-CBHI-D and EG-S-CBHI-S (locating
both EG and CBHI on the cell surface or in the medium) showed higher ethanol
production (2.9 g/L and 2.6 g/L from 10 g/L phosphoric acid swollen cellulose,
respectively) than strain EG-D-CBHI-S and EG-S-CBHI-D (EG and CBHI in diverse
space), demonstrating that placement of EG and CBHI in the same space is favorable
for cellulose-based ethanol fermentation. In addition, the cellulolytic yeast producing
enzymes by cell-surface display strategy is proved more available in cell recycle batch
fermentation compared to secretion strategy. This is the first study on the feasibility of
combining cell-surface display and secretion strategies in one yeast strain for
heterologous cellulases production, which will significantly increase our knowledge of
how to engineer optimal yeast strains for biofuels production from cellulosic biomass.
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