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Serine Racemase from Oryza sativa L. :
Regulation of Two Enzyme Activities and Structural Changes by Magnesium (II) Ion
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Summary
The serine racemase is a bifunctional enzyme that catalyzes a racemization and a dehydratation (o, p-elimination) of

serine, and it has been found in various eukaryotes, such as human, mouse, fission yeast, cellular slime mold and plants.
The serine racemase belongs to the fold-type II of the pyridoxal 5-phosphate (PLP) enzymes. We reported the clonig and

expression of the serine racemase from Oryza sativa L. (SerR) and discovered the regulation mechanism of two enzyme

reactions by Magnesium (II) ion (Mg?'). To examine the regulation mechanism of Mg*, we tried to analyze the fluores-
cence quenching of tryptophan (Trp) residues in SerR by acrylamide. The result showed that the structure of SerR is dis-

torted by the addition of Mg?', and this structural change probably regulates the two enzyme activities.
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Table 1 Stern-Volmer constants

Substrate Mg* Ko
None 0 mM 312
None +1mM 2.96
L-Ser 0 mM 3.26
L-Ser +1 mM 3.07
p-Ser 0 mM 3.10
p-Ser +1mM 2.89
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Fig. 1 Proposed three-dimensional subunit structure of the serine racemase from Oryza sativa L.
a: Subunits structure. The three-dimensional subunit structure of Os-SerR. Mg?* is shown as a black sphere.
b: Active site of SerR. Try257, PLP, and Mg?" are shown as a black ribbon, white sticks, and a black sphere, respectively.
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Fig. 2 Fluorescence quenching analysis of the tryptophan residues in Os-SerR by acrylamide.

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

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

c: Stern-Volmer plot.
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