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Characterization of a Fibrinolytic Serine Protease from a
Wild Mushroom, Lepista nuda

Jun-Ho Kim'

Department of Chemistry, SangJi University, Wonju 220-702, Korea

Fibrinolytic enzyme was purified from the fruiting bodies of Lepista nuda, using DEAE-Cellulose chromatography,
Phenyl Sepharose chromatography, and Mono-S column chromatography. The substance has a molecular weight of
30006.62 Da as measured by MALD-TOF mass spectrometry. The N-terminal amino acid sequence of the enzyme was
Tyr-Pro-Ser-Pro-Ser-His-GIn-Thr-Ala-Val-Asn-Ala-1le-Ile-X. The activity of the enzyme was inhibited by PMSF,
indicating that the enzyme is a serine protease. No inhibition was found with E-64, pepstatin, and EDTA. It has broad
substrate specificity for synthetic peptides. The enzyme was stable up to 30°C. The enzyme hydrolyzes both Aa and y
chains of human fibrinogen but did not show any reactivity for BB chain of human fibrinogen.
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Table 1. Purification of fibrinolytic enzyme from Lepista nuda

P Total protein Total activity Specific activity Recovery Purfication
Purification step (mg) W) (U/mg protein) (%) fold
Extract 22285.6 2304 0.103 100 1
DEAE-cellulose 96 253 2.635 10.98 25.58
Phenyl Sepharose 9.54 142 14.88 6.16 144.46
Mono S (FPLC) 345 78.6 22.78 341 221.16
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Fig. 1. FPLC and electrophoregram of the purified enzyme. Lane 1. purified enzyme, lane 2. molecular mass marker.
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Fig. 2. MALDI-TOF spectra of purified enzyme.
120 Table 2. Substrate specificity on the purified fibrinolytic enzyme
100 4 Substrate Relative activity (%)
;\3 D-Phe-Pip-Arg pNA 12
; 80 1 N-Suc-Ala-Ala-Pro-Phe pNA 100
8 Phe-Ala pNA 0
(1] 60
=3 Gly pNA 0
£ Ala pNA
g 407
3 Leu pNA 10
201 Lys pNA 30
Pro pNA 0
0 . . . Glu pNA 0
0 20 40 60 80 Fibrin +
Temperature (C) Fibrinogen +

Fig. 3. Thermal stability of fibrinolytic activity of the purified
protease.
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Al &3 Azlew, UmAE 7|ZEF ghgskA] stk
S fibrin® fibrinogend F-3HS H15HQITH (Table 2).
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Table 3. Effects of inhibitor on the purified fibrinolytic enzyme

Reagent Concentration Residual activity
(mM) (%)
None 1 100
PMSF 1 0
Pepstain A 0.2 102
E-64 1 100
1,10-phenanthroline 1 98
EDTA 1 69

E-64: trans-epoxysuccinyl-L-leucylamido-(4-guanidino)-butane.
PMSF: phenylmethylsulfonyl fluoride

0.5%
NaCt

1% ool 3%
NaCt NaCl

2%
NaCt

Fig. 4. The effects of addition of salt on fibrinolytic activities
of the purified protease.
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Fig. 5. Degradation of human fibrinogen by fibrinolytic enzyme.
Purified enzyme (1.3 pg/ml) was incubated with fibrinogen (2
mg/ml) at 36 C in 20 mM sodium phosphate, pH 7.0.

chain 105 ¥l 71¢] £ A|%F BB chain
BalahA] ekt (Fig. 5).
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