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BACKGROUND

* Investigating the effect of mutations on protein thermodynamic stability is essential to the characterisation of genetic variants and protein engineering.

* Over the last two decades, pioneering methods have been developed to try to estimate the effects of missense mutations on protein stability, leveraging the
growing availability of protein 3D structures.

* Most of these approaches were developed and validated using experimentally derived structures and biophysical measurements, but many protein structures
remain to be experimentally elucidated.

* There has been no systematic evaluation of the reliability of these tools in the absence of experimental structural data.

* To fill this gap, we therefore investigated the performance and robustness of ten widely used structural methods using homology models and the AlphaFold2
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* In general, the predictive performance of the evaluated methods
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observed on the prediction of buried
residues and stabilising mutations.

* Performance of most methods on AlphaFold2 models is close to
those obtained on experimental structures.

CONCLUSION

» Considering the consistent performance deterioration for the structure-based methods, we suggest a target-template identity cutoff of 40% for homology
modelling when users base their conclusions in the absence of experimental structures, which differs from the conventional standard (30%).

* This work provides a detailed guideline for in silico mutation analysis, which will assist users in appropriately using and interpreting prediction results,
and offer supports in the study of mutations in protein design and in genetic diseases.




