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[ Abstract] We studied the properties of conserved amino acids in threonyl-tRNA
synthetase (ThrRS) using several theoretical methods. First, we modeled the catalytic site of
ThrRS. ThrRS has a zinc ion in the catalytic site. The coordination structure of the catalytic
site was modeled and confirmed by molecular dynamics (MD) simulations and quantum
chemical calculations. We performed MD simulations with umbrella sampling to calculate the
free energy profile of amino-acid binding to the catalytic site of ThrRS. We estimated that
several amino acids were important for protein-ligand interactions. Using bioinformatics tools,
we identified highly conserved amino acids in the protein, which were estimated in the MD
simulations.
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