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Characterization of a Novel Fibrinolytic Enzyme Produced from Bacillus subtilis BK-17. Baek, Hyun,
Hak-Seob le Kyung Kae Chung, Yung Hyun Choi’, Byung Tae Ch01 Min-Jeong Seo, Ji-Eun Kim,
Eun-Ju Ryu Man Kyu Huh®, Woo Hong Joo® and Yong Kee ]eong Department of Life Science and
Biotechnology, Dongeui Unwerszty Busan 614-714, 'Institute of BIO, MILLENNIUM PROMISE CO., LTD,,

Gijang-gun, Busan 619-962, Collegy of Oriental Medlcme Dongeui University, Busan 614-052, Department
of Cosmetology, Hanseo University, Chungnam 356-824, “Department of Molecular Biology, Dongeui Universi-
ty, Busan 614-714, °Department of Biology, Changwon National University, Changwon 641-773, Korea. — A
bacterium, producing a fibrinolytic enzyme, was screened from a decaying rice plant, The bacterium
was identified as Bacillus subtilis by morphological, biochemical, and physiological properties and
named Bacillus subtilis BK-17. The fibrinolytic enzyme (BK) was purified from supernatant of Bacillus
subtilis BK-17 culture broth. The molecular weight was 31 kDa as determined by SDS-PAGE. The ef-
fect of temperature, pH, and plasminogen on the activity of the bacillokinase (BK) was analysed and
the activity was compared with urokinase. The optimal temperature and pH were 50T and pH 7,
pH 8, respectively. The BK act1v1ty was mh1b1ted to 45%, 35%, and 23% with ImM EDTA, Zn*, and

CaZ* , respectively. However, Mg

Mn”, and Co™ ions did not have any significant effect on the en-

zyme activity. The BK showed the activity in the both plates, plasminogen-free fibrin plate and plas-
minogen-rich fibrin plate. The result indicates that the BK can directly act the fibrin. In comparison
of fibrinolytic activity with urokinase on the fibrin plate, the BK shows about 20 folds higher activity

than that of the urokinase.

Key words — Fibrinolytic enzyme, Bacillokinase(BK), Fibrin plate, Plasminogen activator, Bacillus

subtilis
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el Hejsha, Astety S48 2t HE 2 0E Bacillus
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Sephadex G-75 gel filtration
A BAN 4 &AAS 20 mM Tris-HCl (pH 7.5)
buffer2 B4 & 72 71%3}4 Sephadex G-75& gel filtra-
tiong 8) 3T} Sephadex G-752 100 mM NaCle] &d
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Table 1. Identification of strain BK-17 on their physiological
and biochemical characteristics.

Biochemical properties BK-17 S. subtilis
Gram staining +, Rod +, Rod
Spore + +
Arginine - -
Citrate + +
Esculine + +
Gelatin + +
V-P + +
Glucose + +
Mannitol + +
Sucrose + +
Arabinose + +
Mannose + +
Ortho nitrophenyl galactosidase - -
Nitrate reduction + -
Growth at

107C - -
25T + +
35T + +
45T + +
55T - -

The isolated strain BK-17 was identified as B. subtilis.

£ ol &3t FATHS o] AAH A % SDS-PAGE 7]
3% A7 ¢ bandE ¢l & & 9iYlom, 1 EapZe
¢k 31 kDa ¢}l th(Fig. 2). Bacillus subtllzs BK-17 #5571 A4t
S} fibrinolytic enzyme(BK)2] A3 xF71x] &&=
Bacillus subtilis k-54(29 kDa)[24]9} Bacillus sp. CK11-4(28
kDa){10]o] AA¥s}= fibrinolytic enzyme} -f-AFS}H 2.1, Ba-
citlus subtilis KCK-7(45 kDa)[12], Bacillus amyloliquefaciens K42
45 kDa)[25]7} ®-Hle}es SRR F4e ErgERT Ao

(o3

X718 9142

Th §13228 B8 MY 1481 8ke

Fig. 1. Transmission electron micrograph of the isolated strain BK-17.
A; 8 hr cultivated cell, B; 60 hr cultivated cell.
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Fig. 2. Molecular weight of purified fibrinolytic enzyme on
SDS-PAGE. A; low molecular weight marker protein,
B; arrow indicates a purified fibrinolytic enzyme.
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Fig. 3. Effect of pH on the stability and activity of the purified
fibrinolytic enzyme.
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Fig. 4. Effect of temperature on the stability and activity of the
purified fibrinolytic enzyme.



Table 2. Effect of various metal ions an activity of fibrinolytic
enzyme purified from Bacillus subtilis BK-17

Metal ions  Concentration (mM)  Relative activity (%)
Control 0 100
Ca** 1 77
Co™ 1 %
cu™ 1 82
Fe** 1 77
Mg** 1 100
Mn™ 1 100
Zn” 1 65
EDTA 1 55

Us & g 2 F e 89 £ plasminogens active
type ¢ plasmin® 2 W AIA plasmin & dlolg A
(fibrin) & ¥3)S =% 3} plasminogen activator typet
ojgh Faglol AaAA A3 1S FIAIE direct
active typeo] It} o] & #913}7] 93} plasminogen-rich
fibrin plate$} plasminogen-free fibrin plate® A}-8-3} %o}

. Plasminogen-free plate |
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2 An B AAEAE plasminogen-rich fibrin plateci A 3
ok oy} plasminogen©] A7 E plasminogen-free fibrin
plated] = B|$% fibrin 28] 48 R Yth(Fig 5). 19
og 2 G4 plasminogend plasmin® E activationd}s
plasmino] 93t} & A(fibrin)& £33} %S 3= plasmi-
nogen activator type¢]2}7] Rthe fibrind] 24 24& 7}
e Aoz BzHET) Fig 59 veEhd AX ™, plasminogen
rich plated) A ¢F 10%9) 4o) O &L ROZ Ho} Tha ¢
plasminogen activator & & Ao2 AIZ®ET /A0
2 g 279 718E L33 fibrin plate, red blood
agar plate, gelatin plate, skim milk plate, casein plate-&
o] &3 E4EAE AES A, Fig 60 Yehd A3t 2o
B A A+ fibrin plated] A3t clear zoneo] ¥4 H 1A
g, 2] platec A& M8 E4& HolA &kt mhatA
BKE Fig. 69 Uehd A4 fibring So|H o2 #&)gto]
sy

Plasminogen-rich plate

A

Fig. 6. The fibrinolytic enzyme activities toward various substrates. A; fibrin plate, B; red blood agar plate, C; gelatin plate, D,

skim milk plate, E; casein plate
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2 YA 0 ZRH fibrinolytic enzyme (BK)& FHl 3=
F5 Rt 54 A, Bacillus subtilis& 0.2 BF
o Bel® @3 (Bacillus subtilis BK-17)2 sl Fated 2 ¥)
Jol o 2 HE] o ghg H 3, ion exchange, gel filtration 5 9]
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S ZAER A7, pH 6~8F oA o) ¢ Eta, HA
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