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Fig. 1 Absorption and Fluorescence Spectra

of Glutamate Racemase.

The absorption spectrum (A) was taken at 0.8 mg/
ml of the enzyme in 50 mM Tris—HCIl buffer (pH
7.4) with a Union Giken SM 401 recording spectro-
photometer. The fluorescence emission spectrum
(B) was recorded by exciting at 280nm with a
Hitachi MPF—4 spectrofluorometer.
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Table Il EFFECTS OF VARIOUS
THIOL-BLOCKING RE-

AGENTS ON GLUTAMATE
RACEMASE ACTIVITY

After the enzyme was incubated at 25°C for 10 min
with the reagents indicated, the remaining enzyme ac-
tivity was measured with D-glutamate as a substrate.

Conc Rem:.ai.ning

Reagent activityg
(mM) (%)
None = 100
lodoacetic acid 1.0 <1
lodoacetamide 1.0 <1
p-Chloromercuribenzoate 1.0 <1
5,5'-Dithiobis(2-nitrobenzoate) 10 <1
N-Ethylmaleimide 10 3
2-Nitro-5-thiocyanobenzoate 10 <1
0.1 <1
HgCl, 0.1 <1
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Table IlI PURIFICATION OF GLUTAMATE
RACEMASE FROM E. coli C600-

pICR 221.
Total Total Specific
Step protein activity  activity Fold
(mg)  (units) (units/mg)
1. Cell-free extract 9,000 L800 0.2 1
2. Butyl-Toyopearl 442 620 14 7
3. Cellulofine 91 420 46 23
GCL-2000 :
4. TSK-DEAE 5PW 21 260 12.0 60
5. FPLC-MonoQ 7 112 16.0 80
6. TSK-Phenyl 5PW 3 78 26.0 130
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D-glutamate =——= L-glutamate;—iﬂ—ketoglutarate + NHat

NAD

a: glutamate racemase

PMS
NADH — NBT

b: L-glutamate dehydrogenase

Fig. 3 Deterimination of D-Glutamate
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Glutamate
Racemase
Formate NADt L-Glutamate—s=#=-D-Glutamate a-Keto Acid
Formate Glutamate D-Amino Acid
Dehydrogenase Dehydrogenase Aminotransferase
a-Ketoglutarate D-Amino Acid
cO2 NADH Ammonia

Fig. 4 Synthesis of Various D-Amino acids

431_



OB b

bD—7nz s vlEoad -7 i v frod -t
B linfe X TD -7 i JEEERT A, T i 2
SHTHLD - rA s s vEER ISR D dic s
2V ew—¥E A8 VEREEREEF - F
ryrF— A ERE L LTS, € —¥F ¢
A 2 N R R & Lol s, GEREEE I 100 %0
D~ /59 AR50 Mg ml (& b ERILER 90 %L )
ERTEL, TF=v, ol vy, &—7 i /EEE,
TAATEVEBEREAF A= DD — BS54 M

Mtba -4 b L, AREREHG-LZ LD,

IR THRT X 7o (Table 1V ).

Table IV PRODUCTION OF VARIOUS
D-AMINO ACIDS

D-Amino acids Molar yield (%)

D-Valine 100
D-Alanine 100
D-@-Aminobutyrate 100
D-Aspartate 100
D-Leucine 84
D-Methionine 80
D-Serine 50
D-Histidine 36
D-Phenylalanine 28
D-Tyrosine 13

Various «-keto acids (100 gumol) were incubated at
37°C for 10 h under the conditions optimized for the
D-valine production. Amino acids produced were
determined by amino acid analysis.
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Fig. 6 In Situ Determination of Stereospecificity of Dehydrogenases
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[@—2H]-D-Glutamate

Glutamate

racemase
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[a—H]-L-Glutamate == [@—?H]-L-Glutamate
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transferase

NH2CH2CH:50:H [45—2H]-NAD(P)H

u-Ketoglutarate

Fig. 5 Synthesis of [45-2H]-NAD(P)H
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