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Directed molecular evolution is an in vitro process that mimics plant and animal breeding.  It utilizes recursive mutagenesis, recombination, and selection of DNA sequences to engineer proteins with specific characteristics.  Typical goals of such projects include evolution of enzymes with improved kinetic properties, evolution of enzymes with altered substrate specificities, evolution of enzymes designed to operate in specific environments, and evolution of enzymes to produce novel products.  At Verdia, we have exploited directed molecular evolution to alter plant phenotypes for the benefit of agriculture.

By developing transgenes with increased efficacy, we are endeavoring to improve the economics of using plants to provide feedstocks for fuels and chemicals.  Transgenic approaches can impact the production of industrial compounds in plants at two different levels:

· Productivity/production costs – The use of directed molecular evolution may increase productivity and/or reduce costs on existing processes.  This translates into decreased cost of goods and increases the practicality of using plant-based feedstocks.

· Creation of novel products/properties – The use of directed molecular evolution could result in the creation of novel products or novel properties in existing products.  This translates into the creation of new opportunities for plant-derived materials.

We will present examples of projects demonstrating both of these approaches to improving the production of industrial materials from plants.

