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Some time ago we developed a fundamentally new approach to asymmetric catalysis,
specifically the directed evolution of enantioselective enzymes.® It is based on the
appropriate combination of gene mutagenesis/expression and high-throughput ee-
screening.” The organocatalytic enzymes that we have studied and are continuing to
investigate are lipases, Baeyer-Villigerases and epoxide hydrolases. Highly enantioselective
mutants have been evolved by the Darwinistic approach. QM/MM studies help to illuminate
the source of enhanced enantioselectivity. In doing so we have used strategies for scanning
protein sequence space which are based on error-prone PCR, saturation mutagenesis at the
hot spots identified by epPCR and DNA shuffling. Although successful, these strategies are
time-consuming. More recently, we have developed the Combinatorial Active-Site Saturation
Test (CAST) and iterative CASTing, which we find particularly effective for expanding the
substrate scope and enantioselectivity of enzymes.? Iterative CASTing is an example of a
more general concept, namely “iterative saturation mutagenesis”. Another example pertains
to the drastic enhancement of protein stability as a result of applying this new form of

directed evolution.*
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