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Characteristics of a New Fibrinolytic Enzyme Produced
from Rhizopus chinensis 12*
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B REARRT AL ESR, CRAEN AREN BEFRARENPRBEN S EH 5%, ERL, REGHES
WS 2143u/mg( KM B R 40) HAERBEM OB PR EFERRONEELERN BHRABED o Pl Yy RBR B R, R iE
HRRREASC,ETHM pHEH 6.8~8.8; FLRAF AL ABF L 5852013 R 5 M4 & K N-Succinyl-Ala- Ala-Pro-
Phe-pNA, X K K ¥ # K, 4 0.23mmol/L, B3 % # K, A4 16.36 s ';Molish R RA FTEKRE SR HEA LB IBE G, AR H-
BB kA3 L B & F 4.70% ; EDTA.PMSF.PCMB st i SF BB AW #l E A, A G PSS A AL 2 B2 A M ;N % 12
AR A B 9] A NH,-Ser-Val-Ser-Glu-Ile-Gln-Leu-Met-His-Asn-Leu- Gly, 5 2 E A W %k B F 5L R AR AR, AL 12
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Abstract  As a therapeutic agent in thrombosis the fibrinolytic enzymes are of interest and the search for a new enzyme
continues. A novel fibrinolytic enzyme was produced from Rhizopus chinensis 12* , which was screened from the starter for
brewing rice wine in the South of China, by solid fermentation, and purified through ammonium sulfate precipitation,
“hydrophobic interaction, ionic exchange and gel filtration chromatographies. The purified enzyme hydrolyzed fibrin, it cleaved
the a-, B- and 7-chains of fibrinogen simultaneously, and it also activated plasminogen to plasmin. The enzyme hydrolyzed N-
Succinyl-Ala-Ala- Pro-Phe-pNA, and K, was 0.23mmol/L and K, 16.36 s~'. The optimal temperature of the enzyme for
hydrolying fibrin was 45°C, and the optimal pH range of 6.8 ~ 8.8. The isoelectric point of the enzyme estimated by isoelectric
focusing electrophoresis was 8.5 + 0.1. The enzyme was a glycoprotein. EDTA,PCMB, PMSF inhibited the activety of the
enzyme, and SBTI,Lys . TPCK . Aprotinine had none obvious inhibition, which suggested that the activity centre of the enzyme

had hydrosulfuryl, metal and serine. The first 12 amino acids of the N-termimal sequence of the enzyme were NH, -Ser-Val-Ser-
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Clu-Tle-Gln-Leu-Met-His- Asn-Leu-Gly , and had none homology with that of other fibrinolytic enzyme from other microbes. The

novel fibrinolytic enzyme from Rhizopus chinensis 12" has potential to become a therapeutic agent in thrombosis.

Key words  Rhizopus chinensis, fibrinolytic enzyme, characterization
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Fig.1 Activation of plasminogen by the fibrinolytic enzyme
produced by Rhizopus chinensis12"
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Fig.2 Analysis of the pattem of fibrinogenolysis
by the fibrinolytic enzyme
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Fig.3 The optimum temperature of the fibrinolytic enzyme
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Fig.4 Effect of temperature on the fibrinolytic enzyme
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Fig.5 Effect of pH on fibrinclytic activity and stability of
the enzyme from Rhizopus chinensis 12* at 37°C
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1 R e LA AL R A R R B S K R R
Table 1 Comparative Amidolytic and ester bond activity of
the fibrinolytic enzyme from Rhizopus chinensis 12*
for the hydrolysis of several synthetic substrates

Synthetic substrate

N-Succinyl- Ala- Ala-Pro-Phe-pNA

{ for subtilisin or chymotrypsin) 878
D-Ile-Phe-Lys-pNA (for human plasmin) 0
N-Benzoyl DL- Arg-pNA {for trypsin) 0
D-lle-Pro-Arg-pNa (for -PA) 0
N-Benzoyl-Val-Gly-Arg-pNA (for UK) 0
N-Benzoyl-L-Tyrosine ethyl ester 0

LR FERRELES R EMT N-Succinyl-Ala- Ala-Pro-

Phe-pNA RS RBELE AN HFEEOMN EE
Y, B RS ME N RERY R R B IEREER D
FHEAMERNSRRENIRKELROKR " %
BEnt AL M R PAMBRL GRS TR, B
HOBEt S =B ERr AR ZB58ES
Mt R R @JEY N-Benzoyl-DL-Arg-pNA F1 N-Benzoyl-L-
Tyrosine ethyl ester XS A G EF MM EPOHAH Y
BRELUETRE, FHERTELMAMEEERAKE. 28
RIS 7 —TEEE .
2.6.2 M E M E A E Y N-Suecingl-Ala- Ala- Pro-Phe-
pAERG A SN TRBERDKETRT 005~ 0.8
mmol/L; &F 75 R i BF R F 2.4590 x 107° mmol/Ls KL B 5% 3
HITE 37°C .pH7 4. BPA R L BB oH (H. # R E R
B $ R 2k A B R IR T R G B AT G R R B (-
nitroanilide} T 5] # 405nm WA T W FHZRERF. AR
Hanes fEE 2 DAL S AR AR, S /V A ER 6.

KE K, = 0.226mmol/L, V., = 4.023 x 10 * (mmol/L)/s:
K.=16.365", K /K, = 7.24x 10" L/{s-mol}.

t

Substrate hydrolysis/{ nmol* mL ™'+ min ')

3000 ¢

2300 |

ISV Vs

1500
¥=2481.2x-361.77
R2=(.9862

-0.4 -0.2 0 0.2 0.4 06 08
[$]4( mmol /L)

He HEABEYS N-Succinyl-Ala-Ala-Pro-Phe-pNA
o Bk . .0
Fig.6 Determination of the kinetic parameters of the reaction of

the fibrinolvtic enzvme and N-Succinyl-Ala- Ala- Pro-Phe-pNA

REABMYZE RS K, L8 HRETE
MUHZEMESR TR S, 4 BIKY N-Succinyl-Ala-Ala-
Pro-Phe-pNA FlfT L B G BB M B H AT # B, subilis
IMR-NK1 P P MR E R A =FHA BB T RS
HNEFHHNHERER 2. FERAEEH KED.M L HES
RS R AR

£ REARM.ATHBRAEFALEHTEEMN
BHhPEH
Table 2 Kinetic constants of the fibrinolytic enzymes from
Rhizopus chinensis 12" and B. subtilis IMR-NK1
and NK from B . natto

Fibrinolytic enzyme Fibrinolvtiec enzyme

NK from
from B . subtilis

IMR-NK1

from Rhizopus
B . natte
chinensis 12*

Ko /(s Y Kn/Ammol/L) Ko (s77) Ko{mmal/L} K (s ' }K,{mmol/L)

16.36 0.23 21.08 0.34 17.87 0.52

2.7 REAZMABREaONERSER
SERHY L& B A I AT HE A T SO X R . 3 IR ( Molish)

x3 EomAOMANEETERNER
Tabie 3 Effect of various inhibitors on the activity of the fibrinolytic enzyme from Rhizopus chinensis 12* for fibrin hydrolysis

Concentration of Relative activity/ %

Concentration of Relative activity/ %

inhibitor/{ mmol/L) 379 15min 37 30min inhibitor/ { mmal/ L) 279 15min 37°C 0min
Lys 1 105.71 107.00 PCMB 5 30.07 0
2.5 103.77 4]
5 20.00 17.63 10.69 8.85
PMSF
EDTA 2.5 60.93 41.20 1 22.53 16,51
1.25 68.63 64.49 G.05 99 .44 81.89
2 97.62 88.25 0.5 8¥. 80 94 .30
Aprotinine
TPCK 0.5 98.18 95.91 0.1 100 83.90
0.1 95.28 92,47, 0.02 96.10 102.22
0.4 99.02 104.17 0.5 103,42 164.12
SBTI Pepstatin
0.2 95.%0 100 0.1 106.91 165.39
0.1 98.74 102.77 0.02 121.79 166.04
© FERZERMEVDARFATNHESHELT http ournals. im. ac. cn




HE#E HE R SABP+AEROBELR

327

KRERLH NEBHEBA DT HEHERRSHAR
REHEEOETNN P A TLACLREREY BELH
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HARMPRA M RBAHBEROELME3 5.
d1 4% 3 AT A EDTA PMSF .PCMB ST B 47 i B 4 100 4 1
A HEEMHNRES S AAE MM ER. TURE
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