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WX E 8 Tyrosyl-tRNA Synthetase from Hyperthermophilic Archaeon, Aeropyrum pernix K1

Tyrosine tRNA identity and crystal structure of tyrosyl-tRNA synthetase from
hyperthermophilic archaeon Aeropyrum pernix K1 (A. pernix TyrRS) was studied.

A. pernix TyrRS gene was cloned and the enzyme was overexpressed in Escherichia
coli. The expressed protein was strikingly thermostable. Therefore, the enzyme was
affinity purified by the use of Cibacron Blue chromatography following the heat
treatment at 90 “C. The high affinity of A. pernix TyrRS to Cibacron Blue, which can
bind enzymes requiring adenylic cofactors such as NAD*, NADH and ATP, enabled a
one-step chromatography purification. This purification method is extremely rapid and
facile as compared with the conventional methods using several chromatographic steps.
The purified A. pernix TyrRS was remarkably soluble. Crystals suitable for X-ray
diffraction studies were obtained under optimized crystallization conditions in the
presence of 1.5 M ammonium sulfate using the hanging-drop vapour-diffusion method.
The crystals belonged to the tetragonal space group P432:12, with unit-cell parameters a
=b = 66.1, c = 196.2 A, and diffracted to beyond 2.15 A resolution at -173 °C. The
crystal structure was solved using the molecular-replacement method with
Merhanococcus jannaschii TytRS as the starting model. A. pernix TyrRS was 81.6 kDa
homodimeric protein comprising two 364 amino acid residue. The crystal contained one
molecule per asymmetric unit; therefore, the dimerization axis of A. pernix TyrRS
appeared to coincide with the crystallographic axis.

The tyrosine tRNA identity was determined using many tRNA transcripts in vitro by
the reaction with overexpressed A. pernix TyrRS. The unique C1-G72 base pair, which
was not present in the other amino acid speacies tRNAs and a discriminator base A73 in
the acceptor reagion was strongly recognized similar to that of archaeal and eukaryotic
TyrRSs. Anticodon bases were weak recognition sites, especially A36. The anticodon
recognition mode by A. pernix TyrRS was diversed from that by other TyrRSs.
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