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The use of heat-tolerant enzymes can improve turnover rates and tolerance to the stresses of large-scale processes.  Directed evolution with high-throughput screening is a logical methodology for pursuing such enzyme process improvements.   We have used such an approach to increase the thermal tolerance of a -D-glucosidase encoded by the bglC gene of the cellulolytic actinomycete Thermobifida fusca.  The coding sequence for the bglC gene (provided by David Wilson, Cornell University) was mutagenized by error-prone PCR.  In the first campaign, more than 22,000 mutagenized clones were picked using an Autogen Autogenesys colony picker and screened via direct temperature challenge in 384-well plates.  This resulted in about two dozen candidates, which were subsequently screened using a novel temperature gradient plate assay.  At least nine candidates showed enhanced thermal tolerance and were further characterized.  Pair-wise combinations were then made of some of the most promising mutations.  Recombinant mutant and wild type BglC proteins were purified from E. coli, and differential scanning microcalorimetry and temperature challenge experiments were performed.  One of the combinations generated a BglC protein with an increase in thermal stability of at least 5(C over wild type.  This protein was demonstrated to have a nine-fold increased half-life at temperatures of 62-64(C.  Through successive rounds of mutation and screening, and additional combinations of mutations, it should be possible to further increase the thermal tolerance of this -glucosidase.
