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Purification and characterization of Ophiocordyceps sinensis plasmin
from solid culture mycelia
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Agricultural University, Wuhan, Hubei 430070, China

Abstract: [Background] In recent years, thrombotic diseases have seriously affected people’s health even
at younger age. The research of efficient, safe and specific thrombolytic drugs will be of great significance
to human health. [Objective] To establish a method for separation and purification of plasmin produced by
Ophiocordyceps sinensis from solid culture, and to analyze the enzymatic properties of purified plasmin.
[Methods] Ophiocordyceps sinensis plasmin was separated by ammonium sulfate salting-out, HiTrap SP
cation exchange chromatography and Superdex 75 gel filtration chromatography. The protein
concentration was determined by Bradford method, the plasmin activity was determined by the fibrin plate
method, the purity was determined by Native-PAGE, and the relative molecular weight was determined by
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SDS-PAGE. [Results] In solid culture, Ophiocordyceps sinensis mycelia could produce at least two
plasmins, wherein the purified OSP-1 specific activity reached 4 186.25 U/mg, the purification factor was
41.69 times. OSP-1, a serine protease, is composed of two subunits with relative molecular weights of
27.60 kD and 23.83 kD respectively. The optimum temperature and pH of the enzyme were 40 °C and 4.0,
respectively. Cu®” promotes OSP-1 activity, while Zn>" inhibits enzyme activity. It was also found that
OSP-1 not only displayed the ability to degrade fibrin but also activated plasminogen. The enzyme
sequentially degrades the y chain, the Aa chain, and the BB chain in the process of hydrolyzing fibrin.
[Conclusion] The above results provide a theoretical basis for the development of the enzyme into a new

thrombolytic drug.

Keywords: Ophiocordyceps sinensis, Plasmin, Separation and purification, Enzymatic properties
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Figure 1 Residual plasmin activity in different ammonium
sulfate saturation supernatants
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Figure 2 HiTrap SP cation exchange column elution curve
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Figure 4 Native-PAGE detection of sample purity
Note: M: Protein marker; 1: Target protein.
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Table 2 Purification table of OSP-1 from Ophiocordyceps sinensis hyphae

Ir B IR h5% (& SSEWi] &S i 71 alifl A
Purification step Total protein (mg)  Total activity (U) Recovery rate (%) Specific activity (U/mg)  Folds
FHBER 6 877.50 690 637.50 100.00 100.42 1.00
Crude extracts

PN 22.26 41 465.95 0.06 1 862.47 18.55
Salted out

BH B FAsH (@ 3 3.40 7 865.19 0.01 2 309.96 23.00
HiTrap SP

Bk i 1.18 4925.38 0.01 4186.25 41.69
Superdex 75
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Figure 5 Detection of molecular weight of target enzyme
by SDS-PAGE

Note: M: Protein marker; 1: Target enzyme.
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Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



568 TEY I8

Microbiol. China

A TR R T AV Js2 07 1) 52 W R R T A 5 % g
FROEHERSZ N A SIS A5 AT AR, Y PRBE IR
flXTF 40 °C, OSP-1 (YL ¥ G 7 Bl s 2 2
IR, R I B 9 T i BE A s
Py YIBEIR AL 40 °C LU, WAl OSP-1
(R FL5H0 e e — e A, 80 IR .

2.2.4 OSP-1 W&EEA pH

KH 3 FIOASE G2 vk R AL RS pH B,
AHAB I AMA 24—~ pH BN INER . RS YE
B, 37 °C &4 TR OSP-1 (LT 7 BERG
PE, 455EEB], OSP-1 7E pH 3.0-10.0 (G HEINY
AT BEG T, ARRERYE S T NG T i
i TIRIESAT, JFLE pH O 4.0 INTHE T,
k9 pH 7.0 B 127.45% (&1 9). #Ed OSP-1 &—Fh
FRYESE M, Hieid pH A 4.0,

225 £BBETF OSP-1 E&E BN

TERI A B B T4 OSP-1 i 1 50 i 5256
i A A JE B PRI R 2R ESA R 2 mmol/L,
GERL], KR A& Cu I OSP-1 (AR
T4 137.42%, FICABEGEVER ; Bk Cu™ LISH, Mg™*
i Ca” L A E OSP-1 BHE A9/, FEX TS 23
BEKFE] T 114.28%7F1 106.84%; {H Zn*", Fe’*, A"
WIS [ AR M3 T OSP-1 (R3& 1, AR 23 51]
TRER 71.32%. 83.67%. 88.89% (& 10).

3200 - —e— C(itric acid-citrate sodium
—o— Tris-HCl
3000 F —a— Na,CO;-NaHCO,
=)
£ 2800 -
=
2 2600 -
2
S 2400
[}
g
< 2200 -
[=}
43|
2000
1 800 1 1 1 1 1 1 1 1
30 40 50 6.0 7.0 80 9.0 10.0

pH

9 OSP-1 &i&1EM pH
Figure 9 Optimal pH of OSP-1
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Figure 10 Effect of metal ions on OSP-1 enzyme activity
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Figure 11 Effect of protease inhibitors on OSP-1 enzyme
activity
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