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Analysis of a new substrate recognition mechanism of glutamine synthetase and its ap
plication for modulation of herbicide sensitivity

Hase, Toshiharu
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Plant glutamine synthetase (GS) has an oligomeric structure with 10 identical subu
nits to form two pentermer rings.We made several amino acid substitutions at the inter-ring contact site o
T maize cytosolic GS (GSla). Three such mutants, P146G, F150G and F150 showed a low activity and their Km
value for glutamate became higher by ca 50 fold than that of WT enzyme. An active site mutant, H249Q was a
Iso made, whose affinity for glutamate was remarkably decreased. Inhibitory effect of phosphinothricin (PP
T) on the enzyme activity was more remarkable in H249Q than in WT. Such strong inhibition by PPT was not o
bserved in P146G, F150G or delta F150, suggesting that their low affinity for glutamate was not due to its
weak binding to the active site. Double mutation at the active site and at the inter-ring contact site re
sulted in a synergistic drop in the activity. The structural basis for our findings is proposed based on ¢
rystal structures of these mutants.
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Study of substrate recognition mechanism of
plant glutamine synthetase: ldentification of the
region distant from the active site involved in
high affinity of glutamate
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Site-directed mutation of plant glutamine
synthetase resulting in differential effect on the
recognition of glutamate and inhibition by
substrate analogues

T. Ozaki, M. Kusunoki, A. Nakagawa, T. Hase
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