KOR. JOUR. MICROBIOL. Vol. 20, No. 4, 189~194, 1982

Aspergillus tubingensis2| acid protease0l 3t FFHE
— . Crude Acid Protease2| <l kinetic properties %! My Mechanism—

WAF* - BWK - 8 B FRE

CREKBH SEEMTRR -
BHABE LB, LR

Studies on acid protease produced from Aspergillus tubingensis

— . Enzyme purification, kinetic study and reaction mechanism.—

CHUNG, Yun-Su,* Dong-Sung KO, Young CHO, and Keum-Soo LEE**

(Dept. of Animal science, Kon Kuk University* and
Dept. of Chemistry, Biclogy**, Chung Nam National University)

ABSTRACT

Acid protease produced from Aspergillus tubingensis was purified by ethanol fractionation,
dialysis, and DEAE cellulose column chromatography. As a result of purification its specific
activity increased to 5.4 times, and percent recovery was 39.

The kinetic constants of the enzyme were studied. Km and Vmax was 1.5X10-"M and
0.1140.D/min, respectively, when casein was used as substrate. The order of Km value of
several proteins is: casein¢hemoglobin{myoglobin{BSA{cytochrome C, and that of Vmax is: m-

yoglobin{casein¢hemoglobin(BSA{cytochrome C. In case of BSA, substrate inhibition pattern

was found.

The enzyme was remarkably inhibited by EPNP, TPCK and NBS which inhibit carboxyl
and tryptophan groups in the active site, and this property is similar with that of pepsin.

The results of inhibition study show that carboxyl group of aspartic acid or glutamic acid

takes roll in neucleophilic attack to peptide bond, and tryptophan group is involved in the

binding site.
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Table 1. Summary of the purification process of acid protease.
\\\ Section Total volume Total protein* T otal @ Specific ¢ Percent Purification
Purification (ml) (mg) activity activity recovery fold
Enzyme solution | 950 226 570 2.5 100 1
Enzyme solution § 210 43.2 252 5.8 44 2.3
Enzyme solution [f 230 40 250 6.3 44 2.5
Enzyme solution [ 75 16. 4 222 13.5 39 5.4

*; mg of protein/mlxtotal volume(mi)
@; O.D. at g60nmXtotal volume (ml)
¢ @/*
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Km 9 Fig. 3. Lineweaver-Burk plot for hydrolysis of h-
Fig. 2. Lineweaver-Burk plot for hydrolysis of emoglobin, myoglobin, cytochrome C, and

casein by acid protease. BSA by acid protease.
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Fig. 4. Inactivation of acid protease and pepsin by
EPNP, TPCK.

Table 3. Inhibition of acid protease and pepsin on casein hydrolysis

.. Aining (%
Amino acid(s) Activity remaining(%)

Inhibitor Concentration (mM) modified - -
Acid protease Pepsin
EPNP ——— Asp. 6.5 1.0
TPCK —— Asp. His. Ser. 11.8 2.0
TLCK 10 Asp. His. Ser. 97.1 100
Diethylpyrocarbonate 10 His. 83.2 90.9
NBS 10 Trp. 26. 8 0
Iodoacetic acid 10 Cys. 78.8 97.2
PHMB 10 Cys. 76.5 71.3
Physostigmine salicylate 10 Ser. 87.5 100
1. 10-Phenanthroline 10 Cys. 86.3 99.0
Dithiothreitol 10 Disulfide bond 94. 2 91.3
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