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Purification and properties of Protease produced by
basidiomycete, Tricholoma sp.
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Purification of protease from culture broth of Tricholoma sp. W510 was performed by ammonium
sulfate fractionation, ion exchange column chromatography, gel filtration and butyl-toyopearl chro-

matographey. The enzyme was purified as one band on SDS—electrophoresis.

Molecular weight de-

termined by the electrophoresis was 29,000. Amino acid analysis of the enzyme resulted in lack of
cysteine. On the other hand, the enzyme was inhibited by PMSF. From the result, Tricholoma
sp. protease was defined as a serine protease having fibrinolytic activity as subtilisin and or strep-

tokinase.
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Table 1. Purification of protease from Tricholoma sp. W510

Purification Total Total Specific Yield
step protein activity activity

' (mg) (units) (units/mg) (%)

pH pH pH
7.0 11.0 7.0 11.0 7.0 11.0

Culture broth 25,172 2,542,136 2,105,674 101 84 100 100
70% (NH,),SO, saturation 8,053 1,186,069 1,007,867 147 125 46.7 = 47.9
DEAE—Cellulose 291 78,343 202,487 269 696 3.1 9.6
1st Sephadex G-75 126 54,014 101,556 428 806 1.9 4.8
Butyl-Toyopearl 650M 52 48,360 68,746 930 1,322 2.1 4.8
2nd Sephadex G-75 26 39,778 36,300 1,560 1,424 1.5 1.7

Purification procedure was described in Materials and Methods.
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Fig. 1. SDS-PAGE of 2nd Sephadex G-75 fraction
of Tricholoma sp. W510 protease

The 2nd Sephadex fraction(100xg of protein)was

electrophoresed in 12.5% SDS-polyacrylamide gel

and the gel was stained for BPB. Lane 1, mar-

ker;Lane 2, 2nd Sephadex G-75 fraction of pro-

tease: from Tricholoma sp. W510.
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Fig. 2. Effect of pH on proteolytic activity
Reaction mixture contained 0.1 ml of protease so-
lution and 0.5 ml of 0.6% casein solution.

Buffer used were 0.05M phosphate buffer (pH6.0~8.0)
and 0.01M borex-HCl or-NaOH buffer (pH8.0~12.0).
The mixture was incubated for 10 min at
30C(A), 40C(0), 50C(@).

Proteolytic activity was assayed by the method as
described in Materials and Methods.
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Fig. 3, Effect of temperature on proteolytic activi-
ty.
Reaction mixture contained 0.1 ml of protease so-
lution and 0.5 ml of 0.6% casein solution. Buffers
used were 0.05M phosphate buffer (PH7.0)and
0.01M borex-NaOH buffer(pH10.0, 11.0).The mix-
ture was incubated for 10 min at various of tem-
perature.
Proteolytic activity was assayed by the method as
described in Materials and Methods. A, pH7.0,
®, 10.0, O, 11.0
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Table 2. Effect of Inhibitors on proteolytic Activity

Remaining activity (%)

Compound Conccentration™ Tricholoma sp.  Trypsin Chymotrypsin  Subtilisin
(mM) Protease
None — 100 100 100 100
PCMB 2.0 100 - - —
Monoiodoacetate 2.0 100 - - —
EDTA 5.0 100 - - -
HgCl, 2.0 44 - - -
PMSF 0.5 10 85 0 10
NPGB 0.5 25 9 21 89
Limabean 0.06(%) 89 14 48 100

Reaction mixture each contained 0.025ml of 0.1M Tris—HCl buffer (pH7.2), 0.025ml of enzyme solution and 0.05ml
inhibitor. Reaction was performed at 30°C pH7.2 for 10min.

* Concentration in the first incubation mixture.

Abbreviations: PCMB, p-chloromercuribenzoic acid; EDTA, ethylenediaminetetraacetic acid;

PMSF, phenylmethlsulfonyl fluoride; NPGB, p-Guadinobenzoste HCI.

Table 3. Amino acid composition of Tricholoma sp. W510 protease

Amino acid Tricholoma sp. Bacillus subtilis Streptococcus
W510 Protease Subtilisin Carlsberg Streptokinase

Asp 11.23 Mol% 10.22 Mol% 16.11 Mol%
Thr 10.87 693 7.13

Ser 13.46 11.68 5.75
Glu 1.09 4.38 11.10
Pro 2.89 3.38 4.80

Gly 16.68 12.77 4.99
Ala 15.67 14.96 5.37

1/2 Cystine 0.18 0.00 0.00

Val 6.37 11.31 5.49
Met 0.18 1.82 0.61

Ile 3.82 3.65 5.31
Leu 6.22 5.84 9.61

Tyr 4.17 4.74 4.84
Phe 1.76 1.46 3.59

Lys 1.50 0.36 0.26

His 2.16 3.28 7.99
Arg 1.75 1.82 2.14
Trp — 1.46 4.91




