Automatic evolution of mutants for biocatalysis design
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Enzymes are increasingly used to perform a range of chemical reactions. These catalysts from nature are sustainable, selective, efficient and offer a variety of benefits such as environmentally friendly manufacturing processes, reduced use of solvents, lower energy requirement, high atom efficiency and reduced cost. However, natural biocatalysts are often not optimally suited for industrial applications. To boost the use of enzymes in industrial processes, it is important to expand the range of reactions catalyzed by enzymes and to improve their properties for industrial applications. Therefore in the last years a lot of efforts have been made for developing techniques and strategies for conferring new properties to enzymes, thus making them more suitable for applications at industrial scale.

The development of an automated approach for generation of virtual mutants and virtual screening for amidase will be presented. This approach would like to be complementary and integrates a theoretical approach by designing a framework embracing different computational methods, such as docking and molecular dynamics methods and QSAR optimization strategies. A computational infrastructure is used for integrating all the software employed for the different steps of the mutant design, modeling and scoring, within an optimization environment able to learn the correlation between mutations and their efficiency, thus accelerating the evolution of the system. The framework  relies on the software “modeFRONTIER”  that  organizes  a flexible and versatile work-flow.

The evolution usually starts from a population of randomly generated mutants. Each generated mutant is evaluated. Particularly effort was put on the mutagenesis possibilities (hotspots) and in the selection of the scoring function which is the key factor for a correct evaluation and evolution of enzymes.
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