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Purification and characterization of a novel fibrinolytic
enzyme from Paecilomyces militaris

ZHANG Wen-Shu  LIU Xiao-Lan™ ZHENG Xi-Qun SHI Xi
DONG Yu-Cheng

(College of Food and Bioengineering, Qigihar University, The Ordinary University Key Laboratory of
Agricultural Products Processing, Qigihar, Heilongjiang 161006, China)

Abstract: [Objective] Establish purification methods of fibrinolytic enzyme with high purity
and fibrinolytic activity from Paecilomyces militaris submerged culture liquid and determine
its characterization. [Methods] The fibrinolytic enzyme II of Paecilomyces militaris was pu-
rified by ammonium sulfate precipitation, Sephadex G-25 gel filtration chromatography,
Phenyl-Sepharose HP hydrophobic interaction chromatography, CM-Sepharose FF ion ex-
change chromatography and Superdex 75 gel filtration chromatography. The protein concen-
tration of enzyme IIwas determined by Lowry method. The fibrinolytic activity was deter-
mined by Fibrin plate method. The purity and molecular weight was estimated by SDS-PAGE.
The isoelectric point was estimated by isoelectric focusing electrophoresis. [Results] We
found that Paecilomyces militaris produced at least two kinds of fibrinolytic enzymes by sub-
merged cultivation, sucrose and bean cake as major materials. The specific activity of purified
fibrinolytic enzyme II was 800.46 U/mg and the purification protocol resulted in 30.07-folds
purification of the enzyme II. The molecular weight and isoelectric point of the enzyme II
was 32 kD and 9.3+0.2, respectively. The enzyme Il was a glycoprotein, the total sugar content
of it was 0.98% (W/V). The enzyme II could degrade o, p and y chains of human fibrinogen.
The optimal pH and temperature of the enzyme were 7.4 and 41°C. The fibrinolytic activity
was completely inhabited by Aprotinine and PMSF, which indicated that it might be a serine
protease. [Conclution] The acquisition of enzyme with single and high fibrinolytic activity
and the determination of its characterization, which provides theoretical basis for the enzyme
to become a new thrombolysis drug.
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Table 1 Purification table of fibrinolytic enzyme II from Paecilomyces militaris

24 243 > v
BT L D HILE RS e
Purification step Protein Proteolytic activity Recovery Specific activity Fold
(mg) () (%) (U/mg)
Crude extracts 296.80 7 899.84 100 26.62 1.00
Salted out 260.28 7 466.79 94.52 28.69 1.08
Phenyl-Sepharose HP 23.22 5032.03 63.58 216.31 8.13
CM-Sepharose FF 1.98 902.73 11.43 454.83 17.09
Superdex 75 0.10 80.39 1.02 800.46 30.07
22 HAMHEMSFRE WHELH AL, W HBERS SR R GEH) Labworks K

MIE 3 AT LI, T ENEA T oI EAX TRy 32 kD, SEE
e 1AM AR S FRAMIR LA E AR RS s BRI ATV (31 KD)TVRIA RE 28
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Table 2 Effect of inhibitor on the fibrinolytic enzyme from Paecilomyces militaris

30 v AR TR iR e g AR Tt
Concentration of inhibitor Relative activity (%) Concentration of Relative activity (%)
(mmol/L) 5 min 10 min inhibitor (mmol/L) 5 min 10 min
EDTA 5.0 106.62 87.97 PMSF 8.0 0 0
25 112.76 103.68 4.0 38.30 0
Lys 5.0 94.22 92.13 2.0 36.71 0
2.5 103.28 115.13 Aprotinine 8.0 0 0
TPCK 8.0 82.59 100.73 4.0 24.19 0
4.0 89.23 105.17 20 49.50 0
2.0 89.85 83.25 Pepstatin 4.0 33.68 0
SBTI 8.0 48.86 48.93 2.0 34.15 0
4.0 56.25 45.70 H,0 100 75.45
2.0 94.96 50.25 DMSO 64.21 52.76
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