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ABSTRACT

Isolation and characterization of fibrinolytic enzyme from

lyophyllum shimeji mushroom mycelium culture extract

Yang, Wang-Shik
Advisor : Prof. Su-Gwan Kim, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The effect of fibrinolytic activity of Lyophyllum shemeji mushroom mycelial
was observed in culture medium containing extracted potato and sugar in the
controlling at 25°C in pH 4.0. In addition, the maximum production of mycelial
dry weight was 7.5 mg/ml after 10 days under the optimal conditions. A novel
fibrinolytic enzyme was 1isolated from Lyophyllum shemeji mycelial culture
media. The enzyme was purified using combination of anion exchange
chromatography on a Mono Q 5/5 column and size exclusion gel filtration
chromatography on Superdex 200 100/300 column. The molecular weight of the
purified enzyme was estimated to be 21 kDa by SDS-PAGE the N-terminal
amino acid sequence were confirmed by protein sequencing analysis, which is
dissimilar from that of known fibrinolytic enzymes. The purified enzyme was a
protease with an optimal reaction pH 4-6 and temperature of 25°C,
respectively. The relative fibrinolytic activity of 1 pg purified enzyme have 1.5
fold more activity than 1 unit/ml of plasmin on fibrin plate. Furthermore,
purified enzyme preferentially hydrolyzed the Aa-chain followed by the BpB-

and y-chain of fibrinogen, which is precursor of fibrin. Therefore, these data
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suggests that the fibrinolytic enzyme derived from edible mushroom, lyophyllum
shemeji mushroom mycelial might be useful for thrombolytic therapy and

preventing thrombotic related variable diseases.
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ALK B OO FRH =

i<t HiX1(1 2|8) | ZA== HiXI(1 2|H)

O == (S H[X]) 3g &AL 200g
Mgt 30g 5 20g
KH,PO, 0.5 g

MgS0,.7H,0 0.5 g

Table 1. Established of Lyophyllum shimeji mycelium culture medium
conditions. Soybean medium composition (A), potato extracted medium

composition (B).
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Figure 1. Precipitation of protease from lyophyllum shimeji mycelium culture
medium conditions. Soybean medium composition (A), potato extracted medium

composition (B).
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SDS-PAGE

iy
:I:

=L FE
o oy Tl
Ck ey = I-
T & = =
=3 ==
=I = =
=
H Hj| gl
oF A 2 2
7 x} = .
= Al
- IE ol ol ol ol
= i 02 102 02 10

37 kDa

15 kDa

Figure 2. Protein isolation from soybean medium and potato extracted medium
were electrophoresed on 12% SDS-PAGE and stained with Coomassie Brilliant
Blue R-250 to visualize. Lane 1, Marker; lane 2, crude extract of lyophyllum
shimeji fruit body; lane 3 and 4, soybean medium; lane 5 and 6, potato

extracted medium.Approximately 20 kDa purified enzyme in size is indicated.
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Fibrin plate assay
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Figure 3. Fibrinolytic activity of the purified enzyme measured on fibrin plate.
Isolation of protein from soybean medium and potato extracted medium.
Samples were applied to the wells in the plasminogen free fibrin plate and
incubated for 1 h at 37°C (A). After incubation, the mean diameters of the
hydrolyzed clear zone were measured. Data was expressed as mean * SD of

three independent experiments (B).
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SDS-PAGE Azocasien assay
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Figure 4. Dependence of pH, temperature and cultivation of purified enzyme
from lyophyllum shimeji mycelium culture medium. pH range of 0.5 M glycine -
HCI (pH 2.0 - 3.0), 0.5 M acetate (pH 4.0 - 5.0), 0.5 M Tris - HCI (pH 6.0 - 8.0), and
0.5 M glycine - NaOH (pH 9.0 - 10.0) buffers. Enzymatic activity was measured by
incubation for 1 h at various pH values at 37°C using a 1% azocasein solution
(A). Temperature dependence of enzymatic activity of purified enzyme of L.
shimeji. The purified enzyme was incubated for 1 h at temperatures from
15°C, 20°C, 25°C, 30°C, and 35°C wusing a 1% azocasein solution.
Enzymatic activity was measured by azocasein assay (366 nm) (B). Day of
cultivation of enzymatic activity of purified enzyme of L. shimeji. The purified
enzyme was incubated for 1 h at temperatures from Day 1, 5 10, 20, and 30
using a 19 azocasein solution. Enzymatic activity was measured by azocasein
assay (366 nm) (B). All data were expressed as mean *= SD of three

independent experiments
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Fibrin plate assay
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Figure 5. Fibrinolytic activity of the purified enzyme measured on fibrin plate.
Samples were applied to the wells in the plasminogen free fibrin plate and
incubated for 1 h at 37°C. After incubation, the mean diameters of the
hydrolyzed clear zone were measured. Data was expressed as mean = SD of

three independent experiments.
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SDS-fibrinzymograpy
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Figure 6. The analysis of fibrinogenolytic pattern measurement of relative
fibrinolytic activity. (A) Fibrinogenolytic pattern analysis of purified enzyme on
the fibrinogen as the time dependent manner. Fibrinolytic activity of the purified
enzyme measured on fibrin plate (B). Samples were applied to the wells in the
plasminogen free fibrin plate and incubated for 1 h at 37°C. Buffer (20 mM
Tris - HCl) only used as negative control and plasmin (INIH unit/ml) was used
as positive control. After incubation, the mean diameters of the hydrolyzed clear
zone were measured. Data was expressed as mean = SD of three independent

experiments.
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