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HotSpot Wizard is an interactive web server for prediction of amino acid residues suitable for mutagenesis and construction of libraries of mutants using in focused directed evolution. A user specifies a protein of interest and HotSpot Wizard will list the most suitable sites for mutagenesis, so-called hot-spots. There are four different strategies used in the HotSpot Wizard: (i) functional hot-spots represented by highly mutable residues located in the active site pocket or in access tunnels, (ii) stability hot-spots represented by flexible residues, (iii) stability hot-spots represented by consensual amino acids, and (iv) correlated hot-spots represented by pairs of coevolving residues that modulate enzyme activity and selectivity. Altogether, 7 databases and 25 computational tools are used for the analysis and predictions.
Recently, we have developed a new version of HotSpot Wizard 3.0 (1), with several new features which makes it more accessible to broader community. The main new feature is the possibility of entering protein sequence as an input. In previous versions, protein structure was the only possible input, which limited usage of HotSpot Wizard only to structure with solved 3D structure. Users could therefore use only a limited number of proteins as an input or create a model of their structure externally. Newly, search for existing structures in PDB (2) or existing models in Protein Model Portal (3) is performed after entering a protein sequence. If the structure is unknown, HotSpot Wizard conducts its modelling using Modeller (4) or I-Tasser (5). Structure prediction is very difficult and complex problem and results of modelling are never perfect. It is essential to know how good is the model, before using it for identification of hot-spots or creating the libraries. Therefore, quality assessment of models is part of HotSpot Wizard 3.0, providing different quality metrics using: PROCHECK (6), WHATCHECK (7) and MolProbity (8).
Another new feature is a stability prediction module. Mutagenesis of the protein can significantly influence the protein’s stability. Stability predictions upon introduction of mutations can further decrease a number of variants needed for experimental testing. Users can design single-point or multiple-point mutations and HotSpot Wizard provides a change in free energy between wild-type and the mutant protein using FoldX (8) and Rosetta (9) are used. The web tool is available at https://loschmidt.chemi.muni.cz/hotspotwizard.
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