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Protein function enhancement based on molecular dynamics simulation and machine learning
(AIRC, AIST) Tomoshi Kameda

In this talk, I will first describe an example of modifying an enzyme function using molecular
dynamics (MD) simulation. Based on this method, we created mutants of the enzyme that
produced many by-products and succeeded in increasing the target product ratio up to 8 times.
Next, we talk about an example of using MD to improve protein thermostability. We simulated
proteins at high temperatures and found that the time taken for denaturation correlated well
with the denaturation temperature determined experimentally (r>0.7). Using simulation data,
we narrowed down those that seemed to have improved thermostability and found that the
denaturation temperature was enhanced by up to 10.2°C confirmed experimentally. Finally, we
talk about a method that combines artificial intelligence (machine learning) and molecular
evolution to improve proteins' functionality. Recently, we applied this method to the
modification of GFP (from green to yellow coloration). Based on the experimental results of
150 randomly generated mutants (about 0.09% of the library size), we selected 78 candidates
by machine learning and conducted another experiment and succeeded in obtaining mutants
with good wavelength change and color intensity'. In this talk, we will outline the artificial
intelligence method we used, and then introduce our research.
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