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Abstract

Bst DNA polymerase is a key enzyme used in isothermal amplification techniques such as LAMP
due to its strong strand displacement activity. However, its limited thermal stability and reduced
efficiency at elevated temperatures pose challenges for its broader application in molecular
diagnostics. In this study, we employed a combined engineering approach to enhance Bst DNAP
performance. A fast-folding HP47 domain from villin was fused to the enzyme, significantly
improving stability and purification efficiency. Additionally, a machine learning algorithm
(MutCompute) was used to predict stabilizing mutations, leading to a 2.5°C increase in
denaturation temperature and enabling LAMP reactions to proceed at 73°C, a temperature at which
Bst 2.0 loses functionality. Furthermore, the engineered variants reduced reaction times by up to
10 minutes, improving overall efficiency. These findings demonstrate the potential of machine
learning-driven enzyme engineering to develop highly thermostable enzymes for biotechnology
and infectious disease diagnostics.
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