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Research in my group focuses on molecular modeling, design, and simulations to address key challenges in biochemistry and biophysics. Our main research areas include peptide aggregation, therapeutic peptide design, the dynamics and membrane-binding of large GTPases, and enzyme development. Before diving into our enzyme design project, I will provide a brief overview of each of these topics. Regarding enzyme design, we have integrated classical and QM/MM molecular dynamics simulations to elucidate the mechanism of PETases, guiding mutation strategies aimed at enhancing PET degradation by promoting favorable adsorption to the PET surface and facilitating PET chain entry into the active site. Recently, we expanded our toolkit with the development of TransMEP, an AI-powered mutation prediction method that combines pre-trained language models with Gaussian process regression. After demonstrating promising results with existing data, we are now applying TransMEP to a novel problem involving the nylonase NylC, utilizing mutation data from our collaborators to further validate and refine this approach.
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