(®)
2012 2014

Elucidation of the molecular mechanism of the enzyme Thgl which catalyzes
template-dependent RNA chain elongation in the 3"- 5"direction
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The structure analysis of the complex of Thgl from eukaryote which catalyzes G-1
addition of tRNA(His) in template-independent manner, with tRNA(His) revealed that tetrameric Thgl binds
to two tRNA(His) molecules by recognizing CCA terminus and anticodon region, and that tRNA chain accesses
to the reaction site from the opposite direction to that of DNA/RNA polymerase. Subsequent analysis of
the complex of prokaryote Thgl which catalyzes template-dependent nucleotide addition reaction, with
tRNA(Phe) revealed that the Thgl recognizes the shoulder region of the tRNA rather than the anticodon
region, and that this binding mode is changed to that for the G-1 addition reaction when the anticodon is
changed to that of tRNA(His). Furthermore, when GTP homologue (GDPNP) was inserted in the reaction site,
the inserted base formed the Watson-Crick base pair with the tRNA base, while the 5" end of the tRNA
chain moved and resulted in the formation of the structure for the extension reaction.
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