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Directed evolution technologies were used to fine-tune a selected phenotype of an enzyme, without significantly changing other biochemical properties. The enzymatic breakdown of hemicellulose would generate fermentable pentose sugars and aid in the pretreatment of biomass for the separation of the cellulosic and hemicellulosic fractions. Thermal tolerant xylanases would have utility in the hydrolysis of arabinoxylan, the major component of the hemicellulose fraction of biomass.  This presentation will describe the tandem use of Gene Site Saturation Mutagenesis( (GSSM) and GeneReassembly( technologies to dramatically improve the thermal properties of a family 11 xylanase.  The power of combining GSSM and GeneReassembly to obtain enzyme variants with the highest degree of fitness will be shown.  To our knowledge, the shift in the melting temperature transition midpoint (Tm) of this xylanase is the largest shift yet reported for directed evolution of an enzyme.

