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Abstract:

Aminoacylation of tRNAs is the crucial biochemical process that ensures the fidelity of protein
translation. The correct message, embedded as a three letter code, in the DNA will only be
translated correctly when the adaptor molecule, the tRNA, is correctly charged. To date, several
indirect aminoacylation processes have been discovered. The most common ones are the synthesis
of GINtRNA®" and Asn-RNA™" via activities of the non-discriminating glutaminyl-tRNA synthetase
(ND-GIuRS), non-discriminating aspartyl-tRNA synthetase (ND-AspRS), and the Asp/Glu-ADT.
Several efforts have been made in order to unlock the peculiar tRNA specificity of the non-
discriminating enzymes. In the case of ND-AspRS, the enzyme aspartylates both tRNAAsp and
tRNA™" and the mischarged Asp-tRNAAsn is then converted to Asn-tRNA"" by the action of Asp/Glu-
ADT, which coexists in the same organism containing ND-AspRS. The relaxed tRNA specificity was
speculated to reside within the interface between the enzyme and tRNA substrate. Among those
areas, the anticodon binding domain presents the most crucial interaction of all. Here we report the
anticodon binding domain swapping between the ND-AspRS from the human pathogen Helicobacter
pylori and those of the discriminating AspRS and AsnRS from E. coli. The resulting chimeras
(Chimera-D for the ND-AspRS enzyme with E. coli AspRS anticodon binding domain and Chimera-N
for the one with E. coli AsnRS anticodon binding domain) maintain the same secondary structure
content compare to the wild-type enzyme. The catalytic activity of these chimeras is lower than the
wild-type enzyme as expected. However, the preference for tRNAASp in Chimera-D is a lot higher
than those of wild-type enzyme, indicating the significant contribution of the anticodon binding
domain toward tRNA specificity. The heterologous toxicity, when overexpressed in E. coli host cells,

of these chimeras also correlates well with their tRNA specificity and catalytic activity.
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