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Table 1. Distribution of L-alanine:a-ketoglutarate transaminase activity in
various strains of molds

Strains Growth pH Spe.ci'ﬁc
activity

Aspergillus awamori AUR 3130 8.3 3.6 0.70
awamori IAM 2101 7.9 38 0.60

awamori IAM 2088 9.7 3.6 0.85

awamori IFO 4033 3.1 3.6 0.30

awamori IFO 4122 6.0 35 0.99

awamori IFO 5708 6.6 3.6 0.27

AUR F-111 3.8 4.0 0.70

AUR F-113 3.5 39 0.40

AUR G-124 3.5 4.0 0.41

AUR G-126 5.8 4.8 0.40

AUR C-102 3.0 44 041

kawachii IFO 4308 8.7 3.6 0.34

usamii  [FO 4397 5.0 3.7 0.06

usamii IFO 6082 44 37 0.04

niger IFO 4338 4.0 3.8 0.08

niger AUR 3124 5.8 39 0.63

oryzae IAM 2630 3.6 5.0 0.26

oryzae IFO 4181 3.6 5.6 0.27

oryzae AUR 3101 1.8 5.6 0.25

sojae IFO 4389 2.2 5.1 0.34
Neurospora sitophila AUR 3450 2.8 6.0 0.42
crassa  IFO 6660 2.5 6.0 0.38

Penicillium notatum IFO 4640 1.3 54 0.30
Mucor javanicus IFO 4604 0.6 7.0 0.02
Rhizopus oryzae AUR 3050 0.8 7.0 0.52

The growth medium contained 2.0%, sucrose, 0.2% peptone, 0.2% K;HPO,, 0.1
% KHpPO,, 0.05% MgSO,-7TH,0,0.02% KCI and 0.02% yeast extract, The organisms
were grown at 30°C for 24 hr with shaking and the cell- free extracts were
employed as enzyme sources, Enzyme reaction was carried out at 37°C for
20 min, Pyruvate formed in the enzyme reaction was determined by salicyl-
aldehyde method. One unit of the enzyme was defined as amount of en-
zyme which catalyzes the formation of 1 zmole of pyruvate per min, The spe-
cific activity was expressed as unit per mg of protein. The degree of growth
was shown as the amount of pressed mycelia (g, wet weight). Asp. awamori

IFO 4122 was chosen for purification and characterization of the enzyme,
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Table 2. Transaminase reaction between L-alanine and a-ketoglutarate by the

cell-free extract of Asp. awamori

ed
Reaction system Products formed (Umoles)

Pyruvate L-Glutamate
Complete 1.60 1.50
minus L-alanine 0 0
minus a-ketoglutarate 0 0
minus PLP 1.12 1.01
with boiled enzyme 0 0

The enzyme reaction was performed at 37°C for 20 min with 90
ng of cell-free extract, Pyruvate and L-glutamate formed were
determined by the methods of salicylaladehyde and paper chroma-
tography, respectively. PLP; Pyridoxal - 5 - phosphate.
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Fig. 1 DEAE —cellulose column chromatography

Cell-free extracts were applied to a column of DE AE - cellulose
equilibrated with 0.01M potassium phosphate buffer (pH 8.0), and the
enzyme was eluted with the same buffer supplemented with 0.02 M
Nacl.
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Fig. 2 Hydroxylapatite column chromatography

The enzyme fraction from Sephacryl S —200 column was applied to
a column of hydroxylapatite equilibrated with 1mM potassium phos-
phate buffer (pH 8.0), and the enzyme was eluted with the same buffer.

Table 3. Summary of purification of L-alanine: @-Ketoglutarate transaminase

" Purification Total . Total Specific  Yield
step protein units activity (%)
(mg)
Crude extract 28193 23186 0.8 100
Ammonium sulfate (25—80%) 19217 24388 1.3 105
DEAE-cellulose 2759 1076 0.4 4.6
Hydroxylapatite 408 2242 2.5 9.7
Sephacryl S—200 32 1728 5.5 7.5

Hydroxylapatite 26 1238 5.4 53
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Fig. 3 Polyacrylamide gel electrophoresis of L -alanine: o~ ketoglu -
tarate transaminase

The purified enzyme preparation (50 4g) was electrophoresis (A) . The
columu was divided into 0.5cm-fragments. After the enzyme was ex-
tracted from the gel slices with 0.1M potassium phosphate buffer (pH
80), the activity was determined (B).
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Fig. 4 Absorption spectrum of L-alanine:a-ketoglutarate transaminase

The absorption spectrum of the enzyme was measured in 10 mM
phosphate buffer (pH 8.0) .
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Fig. 5 Determination of the molecular weight of L-alanine: a-ketogluta-
rate transaminase by gel filtration of Sephadex G-150 column

The arrow indicates L-alanine: @-ketoglutarate transaminase. Standard
proteins and their molecular weights are: 1, catalase (240,000) 5 2, w- amino
acid: pyruvate transaminase (172,000); 3, aldolase (158,000) ; 4, bovin serum
albumin (68,000) ; 5, ovalbumin (45,000); 6, chymotrypsinogen A (25,000 ;
7, cytochrome C (12,000).
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Table 4 Amino donor specificity of the crude extract and purified
enzyme preparation

Relative activity

Amino donors Crude extract Purified enzyme

L-Alanine ‘ 100 100
L -Aspartate 91 0
L-a-Aminobutyrate 16 3
L -Ornithine 8 0
L -Lysine - 0
L -Phenylalanine 27 0
L -Leucine - 0
B-Alanine 5 0

The L-glutamate formed in the reaction was determined by paper chromatography.
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Fig. 6 Effects of varying concentrations of a- ketoglutarate and L~
alanine on the rate (V) of the transaminase reaction

The apparent Michaelis constants were calculated by the double re-
ciprocal plot method of Lineweaver and Burk.

HEBECEEL, REEEREARMBLEL 7, ERBAFELRGEE L OBERE 370,
Lineweaver- Burk O % 7o } Lz D Fig.6 TH 2, R SHSHI LS IC, HEICIIEREE
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Fig. 7 Effect of pH on the activity of L- alanine: - ketoglutarate
transaminase (A) and the enzyme stability (B)

The activity was assayed at the indicated pH (A). The enzyme was
incubated at various pHs and 37°C for 10 min, and the activity was
assayed at pH 8.0 (B). Buffers used: sodium acetate, pH5— 6; potassium
phosphate, pH6 — 8 ; Tris-HCI, pH 8 — 8 ; K:HPO4-KOH, pH9 — 11.
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Fig. 8 Effect of temperature on the activity of L-alanine: a-ketoglu-
tarate transaminase activity (A) and the enzyme stability (B)

The activity was assayed at various temperatures (A). The enzyme
was incubated at various temperatures at pH 8.0 for 10 min in the pres-
ence or in the absence of pyridoxal-5’- phosphate (PLP), and the resi-
dual activity was assayed (B) . +PLP(@®) , ~PLP(O)
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Summary

The activity of L-alanine:g-ketoglutarate transaminase in the cell-free extracts of various molds

has been determined. A high activity of the transaminase was found in the cell-free extract of

Aspergillus awamori IFO 4122 grown on sucrose-peptone medium with shaking, and the strain was

chosen for characterization and purification of the enzyme. The enzyme catalyzed reversibly the

transamination between L-alanine and g-ketoglutarate producing L-glutamate and pyruvate. The

enzyme was purified 55 fold from the cell-free extract, using ammonium sulfate fractionation and

various chromatographic techniques. A molecular weight of 104,000 was obtained by gel filtra-
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tion. The purified enzyme exhibits absorption maxima at 280nm, 320nm and 418nm, at pH 8.0.
The purified enzyme was highly specific for L-alanine and the Km value for L-alanine and @-
ketoglutarate was estimated to be 2.9 mM. The optimal pH and temperature for the transaminase

reaction were 7.0 — 8.0 and 45°C, respectively.



