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In a biosynthesis process of protein, aminoacylation of the tRNA which is
most important step is catalyzed by aminoacyl-tRNA synthetases (ARSs).
The substrate specificity of cognate amino acids and tRNAs by ARSs is
essential to keep the accuracy of the translation reaction of the protein. It
has been clarified to contribute so that a three-dimensional structure of
ARSs may maintain this strict substrate recognition by the crystal structure
analysis of various ARSs. In tryptophanyltRNA synthetase (TrpRS), the
tRNA identity is alveady determined in bacterial (Escherichia coli and
Bucillus subtilis) and eukaryotic (Saccharomyces cerevisiae and human)
system, but has not been clarified about archaeal TrpRS. Therefore, we
investigated the recognition mechanism of tRNAT» by archaeal TrpRS from
hyperthermophilic archaeon, Aeropyrum pernix K1, to gain insight into the
molecular evolution of TrpRS among the three domains, eubacteria, eukarya
and archaea.

The crystal structures of TrpRS are already solved about some bacterial
and eukaryotic TrpRSs, and it is clarified about interaction between the
substrates in detail. However, the report of the X-ray crystal structure
analysis of archaeal TrpRSs had not been performed. Therefore, we carried
out the crystallization and crystal structure analysis of ligand-free and
Trp-bound conformations, respectively, about Aeropyrum pernix K1 TrpRS
(apTrpRS). These apTrpRS structures show that archaeal TrpRSs has a
similar structure to not only eukaryotic TrpRSs but also bacterial TrpRSs.

On the other hand, the substrate recognition mechanism which is peculiar to




K 4 TR ¥

archaeal TrpRSs is observed in apTrpRS. Furthermore, the fitting model of
apTrpRS and tRNA gave the finding, which supports the experimental data
of tRNA identity that we determined that apTrpRS recognized the tRNAT»
anticodon and acceptor stem regions by base specificity. The results of tRNA
identity and X-ray crystal structure analysis of apTrpRS suggest that the
tRNA recognition mechanism of archaeal TrpRS in detail.
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