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Purification and Characterization of Fibrinolytic Enzyme from Lepista nuda
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Deparment of Chemistry, Sangfi University, Wonju 220-702, Karea
{Received November 22, 2003)

ABSTRACT: A Fibrinclytic enzyme has been isolated and purified from the edible mushroom, Lepiste nuda. The
apparent molecular mass of purified enzyme was estimated to be 34 KDa by SDS-polyacrylamide gel electrophoresis.
The N-terminal amine acid sequence of the enzyme was Tyr-Pro-Ser-Pro-Ser-His-GIn-Thr-Ala-Val-Asn-Ala-Tle-Tle-X. It

has a pH optimum at 7.0-9.5

, suggesting that the purified enzyme is an alkaline protease. It shows the maximum

fibrinolytic activity at 55'C. The fibrinolytic activity was inhibited by phenyvlmethylsulfonyl fluoride, mdlcatmg that
the purified enzyme is a serine protease. The activity of the purificd enzyme was totally inhibited by Hg'".

KEYWORDS: Fibrin plate assay, Fibrinolytic enzyme, Lepista nada

R L
83%7t FrElEe]l, 17-35%0] ¢
A T E A& vs) gheko] &
B o) edte] EXEh
ok 53] At & 92 *&%—@l Z
¢l nl-go] ¥& Akt 5ol g4 l-:.t} o]#
TEA WAL F Alg0 7 ARE|o)
goz A FL57]) Alasisc
L7 7} A Hr)E ) AFe e
FEAE skl uk} o o] 271
o o|ZFr}. o] ojgnae s HH
A A g Olqe ES (;;7 Ago} oz
24392 [[Hc’ﬂ Bo| He) ez akela
Al 48 37 2 017&0] 3k

‘ﬂﬁ%—‘éo} LB AYE AEot rgow wo] K44
o]7 grer) tiiFol of arE A|FHsle] AlEEleA
gk @l oF 15000132 viAle] Eajski: Ao
2 BIHET flon, o] F 4009 Fo| Agon} ckgom
o] £71s B Ao U4z kst 1992).

WA 7L 744 (I]E] 7} Ol:.a] AL o 3

[+]

Y

H
o
Ol
e
N

v
I
e

X,

o (N ol g fof 101

FUR

.'UE‘,ELL

oH‘] At ;LE',

wo B 2 o

ol o
COTJL' lles
o |0

o o &
|

e
)

Ol
-

e
&

o

1‘“1 E;i oy
)

o
N~

=20
A
alp

"

ot

i

o)
2z sle

27 &, 1983), Tt A 5, 1995), e Ae
(Stavino, 1997), Suje]e]s &3}, Eﬁ_% Askaat, T
HE st 854, & gda, S47e3odx4s, x5

*Corresponding author  <E-mail: jhokim@rmail sangji.ac.kre>

69

A Fol duld 9low(Kubo er al,
Kimura, 1989} S5 Al ol
= @A el F2919 8
sk 2k

ik Ho| $4hy]

19&%3: Kabir and
OV S ES i]'xl T_SP

RE Sz A4

=

o

o —

trommeI 9
Lz ;,».]]o] ,;51

ol A

AHAaE Ve
A (fibrin clot)] °,§
ﬂ"l Zz e A F
£ e} s=m A ’“%3_— :
1995). ulebA] HaA £
5o 4= olt}.

E]XH )‘}_9"&]-—1—- )~A
streptokinase?} %
01 217]71 EQa /R] _g_a‘:ojz;ﬂ_}\Lo}

ool £

‘%L?ﬂ Ao

l'J

o sl g e r’LO
>l r_)t‘

urokinase®] tPAS)

)3k o)

T

L
d?o
il
L
i
E
-k

3’«

:.>;,
I-FJ
Mo
hiic)
A,
o

=

obﬂ LJr JﬂM
3_1’:3 m‘rL(Chmg and K1m 1992) %
al., 1993; Park er af., 1998)2. 5 2234 HI*M
27F glern ek AR FoMz o] L] EAE B
AR A7 FEE olfl MELRE LE
Aol AN Kim e al., , 1998, 37
(Kim et of., 1997) 59] 2l

@Al Flammuling velutipes(Fr) Sing®l
(fibrim)5 &8k =y

A=

1996), FAHF

=]
GRS

A B E47 2dvk= Gavrilova



70 THE KOREAN JOURNAL OF MYCOLOGY, 33(2}), 2005

52 B (Gavrilova and Fa]ma 1975wk & eatk
of AHdehs UMl 65F 0 9F 2w &AL FollA A
3t wAlel 0% fibrin E@Hi"ﬂ S A 3 SFEd b
QU =, 1998; Kim e al., 2002). ©5 R0 ug}
Aol & BUEHA(Kim and Kim, 19993} gu]Eo]
HA(Kim and Kim, 2001), &5o|H4 (Kim, 2002)2.%
HE 8H88a4AE B AAsy 2 EAL WE&EGY
or, ¥ dFefAs EH BellFe] & Halew el
A gely A 2 B HAEs 245 W AR

*c'] = °‘1:r"¢}°:1 75-4-3 %#3}1 } oo}, A
il 1‘31 Eabt el 55 5
o -L‘:'v:ﬁ—iﬁ']":q “'7]““—r51 _:_7515‘5]1 A FEgoht =4
el Wb &S e Sk &) Holup e
o FAA Aoz dr] o|gHI glon, jhgaf
gL FBE LR gelA o g 2 At 9§
o] 22 gAgsase ¢

Ak

H
1

5 _HT[
ro
_(
_VB
M
_E'i

ult]
P

o 2
rO‘i

3

IHE
2 AP AR HANEE 20049 98 2ufjatelM
AH;“E}@] ER5Y F ARE At Alofog AR
@+ fibrinogen, plasmin(P 4895, 3 units), thrombin, bovine
serum albumin, agarose, glycine, Sephadex G-150%),
protease inhibitor Sigma(St. Lousis, MO, U.S.A.) A=
+, DEAE-cellulose’= Whatman(Maidstone England) |
&, LMW Electrophoresis calibration Kitv= Pharmacia
(Little Chalfont Buckinghamshire, Engiand) A &£ A&

a5t

HMElgLe A

BT A AL 4°CA Tﬁé‘ st om YA At
dAg s vl g vl A A
20mM Tris-HC1 58 cﬂi(pH g.o)o{] Dy A Hag
APEY ot €2 AFAE 22 3 des HyH
DEAE-cellulose column(20<200 mm)elt &8 2y ¢
FEY 200 miz Aol & £ 0~0.5M NaCle] 55 7%
712 §& Agch

2 PE-L ol PM 10 TS AHEEHE ultrafiltration

(Amicon : a Grace company, Beverly, US Ayl 25 =
2A17]2 ©]E 1.4M ammonium suifate® EFEH= 10

mM Tris-HCIL, pH 8.0 25 &9oz F&w Phenyl
Sepharose column({Amersham Pharmacia Biotech AR,
Uppsala Sweden; HiTrap Phenyl FF: 1 m/)ol &2 Hd
% 1.4~0M ammonium sulfate®] F= 718712 SEF
X FAREL mol 20mM sodium phosphate $H34

SR T
(pH 6.0l #4 "]?J F 2HT 5 golew v 9

A1Z1 fast protein liquid chromatography(FPLC : Water
corporation, Milford, U.S.A}¥| Mono § celumn(5.0%
100 mmpl] FHEHET. o2 g &% 3mE Mo &
F 0~0.1 M NaCl %E 71E71R &F AT Z Bl
AL ZAE] X E]—}bo] = H.u};l_g_ 1:.-0], AlEe]] A}

(=3 OI'O&E}-

cHilol = 53

F o) Y A2 Lowry S{Lowry and Rosenbrough,
195172 ahdel 2l&e] &F592n  bovine serum
albuming A8 EFE4lel o] ste] Fhakatuct,

HHEHEYe §H
Haverkata-Trass2| fibrin plate's (Haverkate and Traas,
1974y] wht 2% gelating-<gol] =91 0.7%(w/v) fibrinogen
£ 10 mi2l 0.05 M barbital $-589(pH 7.5 =
thrombin(100 NIH units) 50 @& & 32 § °|& petri
disho] of fibrineh& YHESITE, §4 895 20 ¥
ﬁbrin p]ate ol BHI F 36°CAM 8MTF ﬂf«]é}"it)r
ola fibrin¥re] g8l=W A S 4ot A
Eﬂz—fﬁ’l #ggg ST ZFEETES plasmmﬁ A}
L8 plasming @53 o2 gMsled P HFFM

me} 842 A2,

Xzl 43

Balal el o) _/7‘;59} gx}al:_q Z 7]0:15_@ PARN RS =Y
AR o AANYEE 4.5%2] stacking gel¥ 12%2]
separating gel= G]ﬁ'-oﬁi SDS-PAGEE A8ttt Gel
£ Coomassie brilliant blue R-2308 QA&[om, s
w2 = phosphorylase  b(94 kDa), bovine serum
albumin(BSAX67 KDa), ovalbumin{43 KDa), carbonic
anhydrase(30 KDa}, soybean trypsin inhibitor{20.1 KDa)

o-lactalbumin{14.4 KDays AH&-3-9 k.

r [

F

N-terminal amino acid analysis

Ba)g 549 amino acid sequencinge 7] Z23F8HA] Y
A4 &0l precise protein sequencing system{Applied
Biosystem Model procise-491)& AHE-dtqd = Ric}.

ZE pH -

w9 Al mlAlE pHe FFE #4380 0.1
M sodium phosphate buffer(pH 5.0~7.5), 0.1 M Tris-HCl
buffer(pH 8.0~9.5), 0.1 M carbonate-bicarbonate buffer
(pH 10~10.5Y% AF&-3193 7122 N-Suc-Ala-Ala-Pro-
Phe pNAS A1Eafoi 35°CelA "8 a9 983
B R 2498 A & 3mMe] 71E 50 4

off sl bufler 925 ol &4 25 S Wil 42 3
405 nmel 4| FFE AFE S5t



Purification and Charactetization of Fibrinalytic Enzyme from Lepista nuda 71

‘Fable 1. Purification of fibrinolytic enzyme from Lepisia nuda

Purification step ‘Total protein {mg) Total activity (U) Specific activity (U/mg protein) Recovery (%) Purlication fold
Extract 232285.6 2304 0.103 100 1
DEAE-cellulose 96 253 2.635 10.98 25.58
Phenyl Sepharose 9.54 142 14.88 6.16 144 46
Mono § (FFLC) 345 78.6 22.78 3.41 221.16
N2
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Fig. 1. Elution profiles of fibrinolytic enzyme with DE-32
cellulose column. Fractions containing  fibrinolytic
activity were pooled, as indicated by bars in the
chromatogram.
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Fig. 2. Clution profiles of fibrinolytic enzyme with Phenyl
Sepharose column. Fibrinelytic active {ractions were
indicated by bars in the chromatogram.
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Fig. 3. FPLC  chromatogarm  of the purified fibrinolytic
enzyme of L. muda by Mono-S jon cxchange column.
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Fig. 4. SDS-PAGE of the purified enzyme from Lepista muda.
Lane 1, fibrinolytic enzyme (FE), lane 2, protein marker.
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Fig. 5. Effect of pH on the fibrinolytic activity of purified
enzyme from Lepista nuda. 0,1 M sodium phosphate
buffer (pH 5.0~pH 7.5), 0.1 M Tris-HCl buffer (pH
8.0~pH 9.3), and 0.1 M carbonate-bicarbonate buffer
(pH 10.0~pH 10.5) were used with L-lysine-pNA
subsirate. The maximum activity was expressed as 100%.
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Fig. 6. Effect of temperature on the fibrinolytic activity of
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100%,



Purification and Characterization of” Fibrinolytic Bnzyme from Lepisia nuda 73

Table 2. Elfects of various divalent ions and protease inkibitor
on profeasc activigy

Reagent Concentration {mM) Residual activity (%)
None 1 100
Ca™” | 87
Co*” 1 102
Zn®* 1 83
cu” | 76
Mg’ 1 89
Fe' 1 67
Hg" l 0
PMSF’ 1 0
Pepstain A 02 102
E-64° I 100
1,10-phenanthroline l 98
EDTA 1 69

“PMSF : phenylmethvlsulfony! fluoride.
*E-64 trang-epoxysuccinyl-l-leucylamido-{4-guanidino}-butane,
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