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A Study on the Purification and Characteristics of Branched-Chain Amino Acid
Aminotransferase in Cultural Mycelia of Cordyceps militaris

Sung-Tae Kim', and Chung-Oh Park’

Department of Laboratory Medicine, Dongguk Univercity Ilsan Bulkyo Hospital, llsan 410-773, Korea'
Department of Biomedical Laboratory Science, Seoul Health College, Sungnam 461-713, Korea®

The optimum conditions of Cordyceps militaris mycelial growth, purification and characteristics of
branched-chain amino acid aminotransferase [BCAT(EC 2.6.1.42)] in this mycelium were studied. Optimum
pH, temperature and medium of culture of mycelia were 5.5, 22.5°C and Hamada medium (HM), respectively.
BCAT in homogenate of this mycelia was precipitated by 20-40% saturated solution of ammonium sulfate and
then purified by DEAE (diethylaminoethyl)-Sephadex A-50 column chromatography with linear concentration
gradient and Sephadex G-200 gel filtration. A single band of purified enzyme was detected on SDS-PAGE
(sodium dodecylsulfate-polyacrylamide gel electrophoresis). Optimum pH and temperature of BCAT were
found to be 7.8 and 29°C, respectively. It showed activity toward L-leucine, L-isoleucine and L-valine as a
substrate. The Km values of this enzyme for L-leucine were determined to be 5.88 mM for L-leucine.
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Table 1. Purification of branched-chain amino acid aminotransferase in C. militaris mycelia

e Total Total activity Total protein Specific activity I
Purification step volume(mL) (Unit *) (mg) (Unit/mg/10min) Purification fold
Homogenate 8000.0 944.6 1208.0 0.8 1.0
(NH4)2S04
20-40% saturate 61.5 12.8 6.0 2.1 2.7
DEAE-Sephadex
A50 Column 98.5 69.7 3.0 23.6 30.1
Sephadex G-200 44.9 57.5 2.1 273 349

Column

* One unit of activity was defined as amount of enzyme that released 1 umol of a-KG per 10 min at 25C, pH 7.2
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Fig. 1. DEAE-Sephadex A-50 column (1.5 x 35 cm) chromatography of branched-chain amino
acid aminotransferase in C. militaris with linear concentration gradient. Elution buffer: 5-300 mM
phosphate buffer (pH 7.8) containing 1 mM EDTA and 5 mM 2-ME.
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Fig. 2. (A) Sephadex G-200 column (1.5 x 50 cm) gel filtration chromatography of branched-chain
amino acid aminotransferase in C. militaris.
Elution buffer : 50 mM phosphate buffer (pH 7.8) containing 1 mM EDTA and 5 mM 2-ME.

, protein
--------- , enzyme activity
(B) SDS-polyacrylamide gel electrophoretic pattern of branched-chain amino acid aminotransferase.
Electrophoresis was carried out using 4.5% stacking gel and 7.5% separating gel at 4 mA per gel
for 4 hours at 5°C. Protein pattern was stained with 0.1% Coomassie brilliant blue R-250 and then
destained with 30% methanol, 10% acetic acid.
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Fig. 3. Optimum pH of branched-chain amino acid amino-
transferase.
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Fig. 4. Optimum temperature of branched-chain amino acid
aminotransferase.
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Fig. 5. Substrate specificity of branched-chain amino acid
aminotransferase.
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Fig. 6. Lineweaver-Burk double reciprocal plot of effect of
L-leucine concentration on the reaction velocities of branched-
chain amino acid aminotransferase.
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TH(Voet &, 1995).
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