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Study on purification and in vitro fibrinolytic activity of
fibrinolytic enzyme from Neurospora sitophila
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Abstract : A fibrinolytic enzyme had been purified from the GRAS ( generally eecognized as safe) fungus, Neurospora sitophi-
la. The purification fold of fibrinolytic enzyme was 86. 6, and the specific activity was 519. 59 U/mg. The enzyme, a serine
protease ,is composed of two subunits with relative molecular weights of 30. 0 kDa and 15.5 kDa respectively. It can hydrolyze
the Aa, BB and 7y chains of human fibrinogen in turn. It has the dual functions of directly hydrolyzing fibrin and activating

plasminogen. The enzyme can not hydrolyze human serum albumin. These results suggest that fibrinolytic enzyme from Neuros-

pora sitophila may have potential applications in treating thrombosis.
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Table 1  Summary of purification steps of fibrinolytic enzyme from Neurospora sitophila
S JAE F1 Protein K )s s i AL A7
Purification step (me) Activity Recovery Specific activity Fold
(U) (%) (U/mg)
KR Culture supernatant 7 353.62 44 100.90 100. 00 6.00 1.00
Al e AN ipi-
?ﬁ%mﬁ( NH, 02504 precipi 978.01 7952.77 18.03 8.13 1.36
ation
Octyl-Sepharose FF 83.44 4 449.44 10.09 53.31 8.89
CM-Sepharose FF 33.88 3 668.37 8.32 108.28 18.05
SP-Sepharose HP 2.59 1345.75 3.05 519.59 86.60
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S L S K492 KDa. IRy EE R 04 N AT
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Fig. 3 Elution profile of SP-Sepharose
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Fig. 5 Effect of different inhibitors on the fibrinolytic activity
of purified enzyme from Neurospora sitophila
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Fig. 8 Effect of purified enzyme on human serum albumin
T VKIE C AL F 3L X 3K L ~4 70500 SRR R
MEAEMA 30 min 2 h 6 h f1 12 h f9FE5 . Note; Lane C : Control

of HSA ; Lanes 14 ; Degradation pattern of human serum albumin at

different time intervals of 30 min,2 h,6 h and 12 h,respectively.

5N R FAEAE 4 h iR A T R
U R IR LTI R A B NI B L OF B
5 FNP 6 nl I, 2 E A W A N 2T 4 8 A
2T Pl LA DU I RE , 5 BT K O 25 i 9 4N 38
Tit: | A o i i 2T 44 2 19 9 77 AL, PR, B R
HIT R AR
3 #ig

K Z R Z P g & i i 7 UM AN E
RRAS 2 Ik A0 ( Neospora sitophila) (9 H4M
PRI AL T —Bh AT, 2B RO 86. 6 1, L
i 719 519.59 U/mg. %= —Rh 22 Z R & A 1,
REMTC I i AL 27 4 25 A Aa BB ATy o %
FREANSCRT LA BV A LT 4E 2 1, 38 m] LUIAE 477
i35 8% CRI 0 /N A N o N TR = s -4 = P o
TREE RN, L Dk At % £ 5 Tl 5 A T K S 7 I
BT ORIRT T LA I 25 ) B 78 77

S 30k

1 Fan Y, Liao XL, Pan YS, et al. Intravenous thrombolysis is
safe and effective for the cryptogenic stroke in China: data
from the thrombolysis implementation and monitor of acute
ischemic stroke in China ( TIMS-China) [ J]. J Stroke Cere-
brovasc,2019,28(1) :220-226.

2 Heébert M, Lesept F, Vivien D, et al. The story of an excep-
tional serine protease, tissue-type plasminogen activator
(tPA)[J]. Rev Neurol ,2016,172:186-197.

3 Patra JK,Shukla AC,Das G. Advances in pharmaceutical bi-
otechnology : recent progress and future applications [ M ].
Berlin ; Springer,2020 :383-390.

4 Kim DW,Choi JH,Park SE,et al. Purification and character-

ization of a fibrinolytic enzyme from Petasites japonicus|[ J].

10

11

12

13

14

16

Int J Biol Macromol,2015,72.1159-1167.

Li YX,Li XX,Huang YH, et al. The in vitro anti-thrombolyt-
ic effect and bio-security of fibrinolytic enzyme SNFE from
Sipuculus nudus Linnaeus in Guangxi coastal area of China
[J]. Nat Prod Res Dev( KX WHI5¢ 5T % ) ,2016,28:
1789-1792.

Pan SH, Chen GG, Zeng JJ, et al. Fibrinolytic enzyme pro-
duction from low-cost substrates by marine Bacillus subtilis .
process optimization and kinetic modeling[ J]. Biochem Eng
J,2019,141.268-277.

Salunke AS,Kharat AS. Data on isolation and purification of
fibrinolytic enzyme from Pseudomonas baetica SUHU25[ J].
Data in Brief,2019,26:104369.

Meshram V,Saxena S,Paul K, et al. Production, Purification
and characterization of a potential fibrinolytic protease from
endophytic Xylaria curta by solid substrate fermentation[ J].
Appl Biochem Biotech,2017,181:1496-1512.

Osmolovskiy AA, Rukavitsyna ED, Kreier VG, et al. Produc-
tion of proteinases with fibrinolytic and fibrinogenolytic activ-
ity by a micromycete Aspergillus ochraceus[ J]. Microbiology,
2017,86:512-516.

Shirasaka N, Naitou M, Okamura K, et al. Purification and
characterization of a fibrinolytic protease from Aspergillus
oryzae KSK-3[ J]. Mycoscience,2012,53 :354-364.

Liu XL, Kopparapu NK, Li Y, et al. Biochemical characteriza-
tion of a novel fibrinolytic enzyme from Cordyceps militaris
[J]. Int J Biol Macromol 2017 ,94 ( Part B) :793-801.

Lin HTV, Wu GJ, Hsieh MC, et al. Purification and charac-
terization of Nattokinase from cultural filtrate of red alga por-
phyra dentata fermented by Bacillus subtilis N1[J]. ] Mar
Sci Tech,2015,23,240-248.

David DP, Rowland HD. Evidence for safety of Neurospora
species for academic and commercial uses[ J]. Appl Environ
Microbiol ,2000,66 :5107-5109.

Ishii R, Iwagaki C. Studies on the manufacture of carotene-
fortified foods by Neurospora sitophila. V1. Carotene retention
of several fortified foods[ J]. J Ferment Technol, 195331 .
471473.

Kim HC, Choi BS, Sapkota K, et al. Purification and charac-
terization of a novel, highly potent fibrinolytic enzyme from
Paecilomyces tenuipes[ J |. Process Biochem,2011,46;1545-
1553.

Park IS, Park JU,Seo MJ, et al. Purification and biochemical
characterization of a 17 kDa fibrinolytic enzyme from Schizo-

phyllum commune[ J].J Microbiol ,2010,48 :836-841.
(F4:% 1919 W)





