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Fig. 1. Effect of Cultivation Time on the Production of L -Ornithine ; a-Ketoglutarate

Aminotransferase by Corynebacterium sepedonicum.
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Corynebacterium sepedonicum IFO 3306 was grown in the following conditions. The growth
medium consisted of 0.1% L-ornithine, 0.5% peptone, 0.2% glycerol, 0.05% yeast extract, 0.2%
K2HPO4, 029 KH2PO4 and 019 NaCl. The bacterium was inoculated in 150 ml of the me-
dium in a 500 ml flask. Cultivation was carried out 30°C for the time indicated on a recipro-
cal shaker. The cells harvested by centrifugation were washed with 0.859 NaCl. The washed
cells were disrupted by grinding with aluminum oxide and extracted with 0.0L.M potassium
phosphate buffer (pH7.2) contaning 10™°M pyridoxal 5-phosphate. The supernatant solution
obtained by centrifugation was dialyzed against the same buffer and employed as the enzyme
source. The standard reaction system consisted of 20 umol of L-ornithine, 20 #mol of pota-
ssium @-ketoglutarate, 0.1#mol of pyridoxal 5-phosphate, 100#mol of potassium phosphate buffer
(pH8.0) and enzyme in a final volume of 1.0 ml. Reaction was carried out at 37°C for 30 min
and terminated with 0.1 ml of 25% trichloroacetic acid. The glutamate formed was deter-
mined by paper chromatography. One unit of the enzyme was defined as the amount of en-
zyme required for the formation of 1 #mel of glutamate per min. The specific activity was
expressed as unit per mg of protein.
Growth (-@-), Enzyme Activity (-QO-)
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r — Aminobutyrate 0.094
L— Ornithine 0.262
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Tablell Aminotransferase Reaction between L —Ornithine and a—Ketoglutarate.
The complete reaction system contained 20 g#mol of L—ornithine, 20 £ mol
of potassium a— ketoglutarate, 0.1 # mol of pyridoxal 5—phosphate, 100 # mol
of potassium phosphate buffer (pH80) and 050 mg of enzyme in a final vo-
lume of 10ml. After incubation at 37°C for 30 min  glutamate formed was

determined on a paper chromatography.

Reaction system

L —Glutamate formed

( #moles)
Complete system 400
Minus L—ornithine 0
Minus a—Ketoglutarate 0
Boiled enzyme 0
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Fig. 2. L —Glutamate Formation as a
Function of Amount of Enzyme and In-
cubation Time.

Incubation was carried out for the
indicated periods in the presence of
various amounts of enzyme. The -num-
bers in the figure indicate the amount
of enzyme protein employed (mg).
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Table . Stoichiometry of L--Ornithine : q —Ketoglutarate
Transamination Reaction

Incubation L —-Ornithine a—Ketoglutarate [ —Glutamate

time decreased decreased increased
( min )¢ (umoles ) ? (#moles ) € (s moles )2
0 0 0 0
15 421 420 4.15
30 6.90 6.85 692
60 962 969 963

Enzyme used was 10mg

L —Ornithine and L —glutamate were determined on a paper .chromatography,

a —Ketoglutarate was determined spectrophotometrically after its conversion
to 2,4 dinitrophenylhydrazone according to the procedure of Friedeman and
Haugen.3)

b
c

3 MREECRRTpHOESLREY

L=FnN=FY 527 I+ —EEMEpH L OBF LR~ S 1250, RpH THREGETEO R
RiEtEZ |~ (Fig. 3(A) o BBV BREMIIpH 804HETESN, pHTOLT & 5102 90
PlETREENET L.

100L Fig. 3. Effect of pH on Activity of
A L—Ornithine : a—Ketoglutarate Ami-
notransferase (A) and the Enzyme
Stability (B).
50 The enzyme was prepared from
?:; \ Corynebacterium sepedonicum IFO
= 3306. The activity was assayed at
g Ot S 4 various pHs (A). The enzyme was
£ 100f : incubated at various pHs and 50°C
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Fig. 4. Effect of Temperature onL -
100p- A Ornithine : @ — Ketoglutarate Amino -
transferase(A) and the Enzyme Stability
(B).
50 b= The enzyme was prepared from Co-
rynebacterium sepedonicum IFO 3306.
R The activity was assayed at various
5 temperatures (A). The enzyme was in-
E 0 S cubated at various temperatures and
3 100 - B at pH 80 for 5 min, and the activity
o was then assayed. Other conditions
% were the same as Fig. 1.
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SUMMARY

The production and some properties of the enzyme which catalyzes transamination between
L - ornithine and a- ketoglutarate were described. The enzyme was found in the cell-free
extract of Corynebacterium sepedonicum (IFO 3306). In order to find the medium conditions
required for the improvement of the enzyme production by this strain, the organism was grown
in the medium contaning L -ornithine or L -arginine. The best enzyme production was ob-
tained when the organism was grown in the medium (initial pH 7.2) contaning L -ornithine
(03%) at 30°C for 18-20 hr under aerobic conditions. The cell - free extract of the strain
grown under the conditions mentioned above catalyzed the transamination reaction between
L -ornithine and a - ketoglutarate to produce L - glutamate. This enzymatic transamination was
found to proceed stoichiometrically. The enzyme had the maximum reactivity at pH 8.0 and
45°C for the transamination reaction.



