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A directed evolution approach combined with automated screening techniques was successfully used to obtain a significantly more thermostable -glucosidase (BG).

The degradation of cellulose (a polymer of β-1,4-linked glucose ) is due to a complex interaction of several cellulolytic enzymes.  The action of cellobiohydrolyases produces the disaccharide cellobiose; two glucose residues linked by a β-1,4-glycoside bond.    BG hydrolyses this β-1,4-glycosyl bond to produce glucose during the saccharification process.  Breaking this bond not only produces glucose, but also decreases product inhibition of the cellobiohydrolases by cellobiose.  A more thermostable  BG will enable the saccharification process to be performed at higher temperatures.  The Aspergillus oryzae BG was mutagenized by error-prone PCR.  These mutagenized products were subcloned by gap repair in a linearized yeast expression vector for expression in yeast (S. cerevisiae).  The generated primary libraries were plated onto minimal media containing the substrate 5-Bromo-4-Chloro-3-Indolyl--D-Glucopyranoside (X-Glc), which becomes blue if cleaved by active BG.  These blue colonies were automatically picked with a Genetix Q-Pix colony picker.  The rate of mutagenicity of the libraries was indicated by the ratio of white versus blue colonies obtained.  Automated high throughput screening for thermostable BG mutants was been accomplished through the use of a robotic system.  Improved variants were chosen based on comparison before and after heat challenge.  The BG coding sequence of the thermostable mutants obtained from screening were amplified using non-mutagenic conditions and transformed into yeast competent cells with the linearized yeast expression vector.  Due to the ability of yeast to randomly recombine homologous regions of DNA, the mutations in the selected BG mutants were recombined, generating BG shuffled libraries.  Thus far screening has identified a BG mutant with greater than 10-fold better thermo stability than the original BG.  These results and other improvements in the BG screening and expression procedures will be discussed.

