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ABSTRACT

The study of protein thermostability is a very important scientific issue for both
academic research and industrial applications. It is known throughout the last
twenty years that most factors to thermostability are based on the comparisons of
structural homology. However, it_is difficult.to select mutation sites and changing
amino acid types to enhance:thermostability ‘when structural information is not
available for a protein. Several statistical based methods including structural entropy,
and amino acid coupling patterns, -have | been developed to evaluate protein
thermostability. ~ Structural 'entropy has a“good linear' relationship between the
average structural entropy.and the melting temperatures (r = 0.72), and the feature of
amino acid coupling and amino acid composition regression had been validated by the
single mutation stability change AAG prediction (MCC = 0.47). The factors to
thermostability are considered “in these..methods: and applied in the selection of
mutation sites. Thus, we can apply those methods to develop a web service tool
TheCUP using the proposed method to suggest appropriate mutation site and
changing amino acid types while only have the sequence information. TheCUP
provide users with opportunities to enhance the thermostability of a query enzyme
based on propensity profiles generated from these analyses. Given a query protein
sequence, TheCUP can suggest candidate mutation sites to improve the enzyme
thermostability based on the profiles of thermophilic organisms. This tool not only
makes enhancement of enzyme thermostability possible without any structural
information but also reduces the analytical complexity when structural information is
available. In the future, | hope that those methods can be verified by real experiment.
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