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W X B B Study on the molecular recognition of valine tRNA and glycine tRNA by
valyl- and elyvevl-tRNA synthetase from a hyperthermophilic archaeon,

Aeropyrum pernix K1

The ability of aminoacyl-tRNA synthetases (ARSs) to recognize the cognate tRNA(s)
from a pool of various tRNAs is crucial for maintain translational fidelity. The
recognition mechanisms of tRNA(s) by ARS (so called “tRNA identity”) have already
been elucidated in eubacteria and eukaryoto. However, little is known about tRNA
idenity in archaea. Therefor, we focused on valyl- and glycyl-tRNA synthetase (ValRS
and GIyRS) from a hyperthermophilic archaeon Aeropyrum perix K1. To elucidate the
recognition sites of valine tRNA and glycine tRNA for ValRS and GIyRS from 4. pernix
(ValRSAP and GIlyRSAP), we examined valylation and glycylation activities by using
in vitro mutant valine tRNA and glycine tRNA transcripts and the recombinant
his-tagged ValRSAP and GlyRSAP.

The discriminator base A73 was involved in recognition by ValRSAP. Substitution of
A35 or C36 of the anticodon with the other nucleotides led to a significant decrease of
valylation activity as compared with the wild type. Mutation at G3-C70 or C4-G69 of
the acceotor stem did not involve in recognition. These results show that the valine
tRNA identity differs from A. pernix system to bacterial system because ValRSAP does
not recognize A73, G3-C70 and C4-G69. '

Substitution of C35 and C36 of the anticodon with the other nucleotides led to a
significant decrease of glycylation activity as compared with wild type. Mutation at
(G1-C72 of the acceptor stem did not decrease glycine-charging activity, but mutants of
C2-G71 or G3-C70 reduced the glycylation activity. Regarding A73, no impaired
incorporation of glycine was observed to each glycine tRNA mutant. These results show
that the glycine tRNA identity of 4. pernix is thought to be eukaryotic because
GlyRSAP recognizes C2-G71 and G3-C70, and does not recognize G1-C72.
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Aeropyrum pernix K1

The ability of aminoacyl-tRNA synthetases (ARSs) to recognize the cognate tRNA(s)
from a pool of various tRNAs is crucial for maintain translational fidelity. The
recognition mechanisms of tRNA(s) by ARS (so called “tRNA identity”) have already
been elucidated in eubacteria and eukaryoto. However, little is known about tRNA
idenity in archaea. Therefor, we focused on valyl- and glycyl-tRNA synthetase (ValRS
and GlyRS) from a hyperthermophilic archaeon Aeropyrum perix K1. To elucidate the
recognition sites of valine tRNA and glycine tRNA for ValRS and GlyRS from 4. pernix
(ValRSAP and GlyRSAP), we examined valylation and glycylation activities by using
in vitro mutant valine tRNA and glycine tRNA transcripts and the recombinant
his-tagged ValRSAP and GlyRSAP.

The discriminator base A73 was involved in recognition by ValRSAP. Substitution of
A35 or C36 of the anticodon with the other nucleotides led to a significant decrease of
valylation activity as compared with the wild type. Mutation at G3-C70 or C4-G69 of
the acceotor stem did not involve in recognition. These results show that the valine
tRNA. identity differs from A. pernix system to bacterial system because ValRSAP does
not recognize A73, G3-C70 and C4-G69.

Substitution of C35 and C36 of the anticodon with the other nucleotides led to a
significant decrease of glycylation activity as compared with wild type. Mutation at
G1-C72 of the acceptor stem did not decrease glycine-charging activity, but mutants of
C2-G71 or G3-C70 reduced the glycylation activity. Regarding A73, no impaired
incorporation of glycine was observed to each glycine tRNA mutant. These results show
that the glycine tRNA identity of 4. pernix is thought to be eukaryotic because
GlyRSAP recognizes C2-G71 and G3-C70, and does not recognize G1-C72.
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