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Tyrosyl-tRNA synthetase is able to catalyze the transfer of both L- and D-tyrosine to 
the 3’ end of tRNATyr. Pre-steady state kinetic analysis indicates that Bacillus 
stearothermophilus tyrosyl-tRNA synthetase binds D-tyrosine with an 8-fold lower 
affinity than that of L-tyrosine (Kd

D-Tyr = 102 µM) and exhibits a 3-fold decrease in the 
forward rate constant (k3

D-Tyr = 11 s-1) for the activation reaction. These observations 
suggest that the side chain and carboxyl moieties of L- and D-tyrosine bind to tyrosyl-
tRNA synthetase in similar orientations. We have crystallized tyrosyl-tRNA 
synthetase in complex with D-tyrosine. Analysis of the diffraction pattern at 1.9 Å 
resolution indicates that the orientations of L- and D-tyrosine differ by 180o. In 
agreement with the kinetic analysis, binding of the side chain, amino moiety, and one 
carboxylate oxygen atom is similar for L- and D-tyrosine.  These results suggest that tyrosyl-tRNA 
synthetase can be used to incorporate D-tyrosine during protein synthesis. 
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