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Purification and Some Properties of Fibrinolytic Enzyme from
Ivoha angustata Pollen

Hae-Min Park® - Ja-Hyeong Gu’ - Man-Jin Oh"

ABSTRACT

When the cattail pollen was identified by using fibrinolytic agents, we found that the
fibrinolytic activity was controlled by an enzyme. Therefore, for determining the fibrinolytic
activity of cattail pollen, the fibrinolytic enzyme in cattail pollen was purified by gel filtration
using DEAE-cellulose, Sephadex G-150 and HPLC. Also, its purity was certified by
polyacrylamide gel electrophoresis, and its physico-chemical properties, such as pH and
temperature stabilities and effects of metal, inhibitors and substrates, were examined. The
specific activity, purification fold, and molecular weight of the enzyme were 38U/mg, 86.4,and
TokDa, respectively. The optimum pH for the purified enzyme was at 4.0 and it was stable at
pH 4.0-6.0. The optimum temperature was 55Cand it was stable at 30-60C. But the enzyme
began to be inactivated at 70°C and its activity was totally lost at temperatures above 80C. As

for substrate specificity, the enzyme was most effective in dissolving fibrin, followed by whole
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caseln, k—casein, a-casein, B-casein, and BSA. With casein as the substrate, Km value was
found to be 0.44mM and the enzyme showed a high affinity for casein. As for the metal ions
affecting enzyme activity, K', Na', and Mg” had no effect on enzyme reaction while Zn”* and
Fe”" showed potent inhibitory activity. Judging from the fact that the purified enzyme was also
strongly inhibited by PMSF, iodoacetic acid, and SDA, it assumed to be a serine protease.
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Table 1. Operating conditions for analysis of fibrinolytic enzyme of Cattail pollen by HPLC

Apparatus Young-lin M930
Column Reversed phase(Agilent C18, 4.60x250mm, 5¢m)
Flow rate 0.5mL/min
Detector UV detector, 280nm
Water 0.1% TFA in Acetonitrile(%)

Solvent Iru'ti'al 70 30

20min 40 60

40min 40 60
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Fig. 2. Chromatogram of fibrinolytic enzyme isolated from Cattail pollen by DEAE-cellulose.

Column was equilibrated with 0.1M Tris-HCl buffer(pH 7.5). Column size : 2.8x44cm,
Fraction volume : 10m¢/hr <A--A : Enzyme activity, ¢4 : Absorbance at 280nm>
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Fig. 3. Gel filteration profile of fibrinolytic enzyme isolated from Cattail pollen by Sephadex
G-150(1st).
Column was equilibrated with 0.IM. Tris-HCI buffer(pH 7.5).
Elution was performed with the same buffer at a flow rate of 18m¢ per hour. Column
size : 1.8x90cm, Fraction volume : 5ml/hr
<A-—-A : Enzyme activity, ¢--4 : Absorbance at 280nm>
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Fig. 5. Polyacryamide gel electrophoresis of
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Fig. 4. HPLC pattern of purified fibirinolytic enzyme of Cattail pollen.
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Fig. 6. Clear zone of fibrinogen by purified
fibirinolytic enzyme of Cattail pollen.
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Fig. 7. Effect of pH on the activity of
fibrinolytic enzyme activity of Cattail
pollen.
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Table 2. Purification yield of fibrinolytic enzyme of Cattail pollen

Purification Total Total Activity  Specific activity Recovery Purification
step Protein(mg) (U) (U/mg protein) (%) Fold
Crude extract 214.3 U8 044 (100) (1
DEAE-cellulose 558 499 9.1 52.6 20.7
Sephadex G-150 1.02 151 14.8 159 336
HPLC 0.2 76 38 8.0 86.4
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Fig. 8. Effect of pH on stability of the
fibrinolytic enzyme activity of Cattail
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activity of fibrinolytic enzyme activity of
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Fig. 11. Substrate specificity on the purified
fibrinolytic enzyme activity of Cattail
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Table 3. Effect of metal ions on the purified fibrinolytic enzyme activity of Cattail pollen

Metal ions (5x10°)

Relative activity(%)

None
Na
K
Ca”
Fe*
Mg”
7n”

100.0
101.0
100.6
90.7
539
93.0
60.4

Table 4. Effect of inhibitors on the purified fibrinolytic enzyme activity of Cattail pollen

Chemical reagents Concentration Relative activity(%)
PMSF 10mM 154
Todoacetic acid 10mM 30.7
SDS 10mM 441
EDTA 10mM 8.1
Sodium oxalate 10mM 46.2
EGTA 10mM 8.1
a-phenanthroline 10mM 485

ko 40°Cold WAl A3} Fig. 119} 2ol
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Fig. 12. Lineweaver-burk plot on the purified

fibirinolytic enzyme of Cattail pollen.
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