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Abstract
The archaeal/eukaryotic tyrosyl-tRNA synthetase (TyrRS)—tRNA™Y" pairs do not cross-react with their bacterial
counterparts. This ‘orthogonal’ condition is essential for using the archaeal pair to expand the bacterial genetic code.
We solved the 1.95 A-resolution structure of an archaeal TyrRSRNATY'—L -tyrosine complex by using the X-ray
diffraction data sets collected at the beamline BL41XU, SPring-8. This structure reveals that this archaeal TyrRS
strictly recognizes the C1:G72 base pair, whereas the bacterial TyrRS recognizes the G1:C72 in a different manner
using different residues. These diverse tRNA recognition modes form the basis for the orthogonality.
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