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Summary

We constructed the Glu219Ala/Asp225Ala serine racemase (E219A/D225A SerR) by site-directed mutagenesis, and
compared the effects of Mg?" on the catalytic efficiency and the structure with those of the wild-type protein. The studies
on the effects of Mg? on both enzyme activities in the Glu219Ala/Asp225Ala SerR revealed that the catalytic efficiencies
(keat/ Km) of both serine racemase and dehydratase reactions in the E219A/D225A SerR were not affected by the addition
of 1 mM Mg?, and Glu219 and Asp225 of the SerR are the essential amino acids residues for Mg?* to affect both enzyme
activities. Therefore, these amino acids residues are important for the SerR to form the Mg®*-binding site. Judging from
the difference of the K., values between the E219A/D225A SerR and the SerR, Mg®" might effect on the equilibrium
states in the racemase reaction. The fluorescence quenching analysis of the E219A/D225A SerR showed that Mg?* prob-
ably bound to Glu219 and Asp 225 of the SerR causes a structural change in the ternary structure of the SerR, and this is

one of the reasons for Mg?* to increase a serine racemase activity and decrease a serine dehydratase activity of the SerR.
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Table 1 The kinetic parameters in E219A/D225A SerR
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Fig. 1 Fluorescence quenching analysis of the tryptophan residues in E219A/D225A SerR by acrylamide.

a. Fluorescence spectra in the absence of Mg?*.

b. Fluorescence spectra in the presence of Mg?*.

c. Stern-Volmer plot O : In absence of Mg?*, @ : In presence of Mg?*.



Table 2 Stern-Volmer constants

E219A/D225A

SerR SerR*
Substrate Mg?* Ksv Ksv
None 0mM 3.03 312
None 1 mM 307 2.96
L-Ser 0mM 298 3.26
L-Ser 1 mM 298 3.07
D-Ser 0 mM 3.27 3.10
p-Ser 1 mM 327 2.89
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