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Aminoacyl-tRNA synthetase (AARS) catalyzes the aminoacylation of tRNA. The
aminoacylation of tRNA is needed before protein synthesis in ribosomes. Therefore the function of
AARS is important.

In this study, we used a threonyl-tRNA sythetase (ThrRS) to study threonine binding to ThrRS and
its molecular insights. This enzyme selects a threonine molecule and the threonine molecule binds to
ThrRS. Similar amino acids such as valine and serine are not bonded to a tRNA corresponding to
threonine. We studied the selection mechanism of a threonine molecule in ThrRS using molecular
dynamics simulations, quantum chemical calculations, and a multiple sequence alignment. We found
that several amino acid residues are highly conserved and that these amino acid residues contribute
the free energy profile of the ligand binding in threonyl-tRNA synthetase.

We revealed the molecular mechanism of the selection of a threonine molecule in ThrRS using
several theoretical and bioinformatics methods.
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