Prediction of protein solubility
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Protein solubility is a hallmark for practical use of proteins in biotechnologies and biomedicine. Nowadays, protein solubility poses a major bottleneck in production of many therapeutic and industrially attractive proteins. The key biochemical process limited by protein solubility is a heterologous protein expression – a manipulation of a living organism, usually E. coli bacteria, to produce a target protein of interest. Unfortunately, many proteins heterologously expressed in E. coli are not sufficiently soluble. Although various experimental approaches aimed at improving protein solubility during heterologous expression were developed, their success is still limited and it is often tedious and expensive to conduct additional experiments. Solubilization attempts are plagued by relatively low success rates and often lead to the loss of biological activity. Therefore, any advance in computational prediction of protein solubility may increase the efficiency and reduce the cost of proteomics studies significantly. Here, we propose a novel protein solubility prediction tool based on the state-of-the-art machine-learning methods. The main contribution lies in improved prefiltering of training dataset and sensible selection of sequence features included in the prediction model. Finally, proper validation and comparison with competing tools was performed using a truly independent test dataset.
