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Evolution has led to proteins being able to specifically bind molecules. They have evolved to bind a great variety of chemical
substances, from carbohydrates to small organic molecules as well as ions or other macro molecules. This power of evolution can also
be harnessed in silico, using applications like Rosetta, to engineer proteins so that they bind ligands with higher specificity [1].

However, these bioinformatical algorithms are limited as they often cannot take all aspects of molecular modeling, like protein
flexibility, solvent simulation, or energy calculation, reliably into account [2-4]. In addition, most complex applications are usually
difficult to use for novices.

Here, we present EvoDock, a modular and easy-to-use pipeline which is capable of integrating multiple molecular modeling programs
into an evolutionary algorithm, to predict optimized variants of ligand-binding proteins.

Furthermore, we demonstrate how its predictions could be confirmed by crystallographic structures and will discuss the potential
usage of binding energy and the energy of the overall structure to determine a protein’s fitness.
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Figure 1. Workflow of EvoDock. Only the preparation is performed manually, which is followed by an initialization. During the
evolution, numerous mutational variants from the input protein are created and evaluated, leading to new protein variants until one of
the termination criteria is met. The molecular modeling programs are integrated into a pipeline within the fitness calculation.
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