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2E#EUlo|AaxE 5 Streptomyces sp. (S684) (B S KCTC 10631 BP)=H-E wal¥al, AA ax
SDS-PAGE % ¥B® Ao]lmagulo] &l oF 35 kDad] EA&HS 7Ixw, Ho] 4L 45T L pH 7-8°14 e
i, pH 6-9 % 40T olety] XA gsty, IHE e BE-A&ES 7FEEslsiy, da- 2 y-AJES
A3 A= Fon  ofF7tAele] 3k km, Imax 2 Kcat a2 247} 4.2 mg ml_l, 305.8 pg min_lmg_1 2 188.7

s o3, @A Co, ', Cul 2 Fe ol olakel oigtEh, Cal E Mg ol olaiME ofzt e wrow | thw)
2 A ol ZE|I 2 PNMSFoll 98l k7 oA w1, HuE=(pefabloc), EDTA 2 EGTAo] 9Jsix = Ad3] o
AHe AL Eqor a= dA8d gi
A7 2
Aol Qlo1A, N-2rere] AS 157]9] olulnste] HAME 19 A9 FALH wi
5 A A
gl o] A eF H Y
7] & & of
B ouge rEdEmlolag #7 Guo FALs] Gxo] BE AoEA, B e wE wud S Gl
= owolyd ud B 59< AAnz FAgAA=A A1eD 5 9
Hl 4 7] &
DY, B4 ATAAZ S8 A% A%, A4 wutz 9z gy A%, 24w, Aguln] So Agu
Age AAAe AAA FH AFRQle] B AFo|th. 2000=e] AALAZT(WHO)S] BAC] whEw, A
An |

=t
A F AHES 20%7F AEHAA Asbe] o3 Aoltp[HF & Mine Y, Wong A, Jiang B. Fibrinolytic
enzymes in Asian traditional fermented foods. Food Res Int 2005;38:243-250]. w}x7FA]2 20061d<2] WHO<]
e Hae] ostw, mid 1800%tH o] 157F AdEHAle] Ao g Apgetia E‘}EP #x 9 Kim JS, Kim
JE, Choi BS, Park SE, Sapkota K, Kim S, Lee HH, Kim CS, Park Y, Kim MK, Kim YS, Kim SJ. Purification
and characterization of fibrinolytic metalloprotease from Perenniporia fraxinea mycelia. Mycol Res
2008;112:990-998] .
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4. ), 22 Zan =l ASA (t-PA), Al EEkar el
/)= AE HHom ARG dEAQ A& AloltH 7] Kim IS, et

? ZLZ] 2h-8-7]1 -l 7156 W, &A= T Egdel ol Shube EZEkamel E443iA ¢
FRIIGAZA o5 Fehanwals &4 Zetavlo® ASAIA JHAS Bafeta tE A2 gHdd
AR AZAgste FPav-fAF duA ot [F 23 Peng Y, Yang X, Zhang Y. Microbial fibrinolytic
enzymes: an overview of source, production, properties, and thrombolytic activity in vivo. Appl
Microbiol Biotechnol 2005;69:126-132]. 38k, FujZd 7] 7|xstd, vAE IBALS asre 3709 €
oz EFHe=d, AA Z2HoRA (4, Nattokinase), WIEZ X2 E|oLA(dl, Armillaria mellea W22 2|
obAl) 2 MRy wEgzZ e olAle] T3 (o, Streptomyces sp. Y405 frEe] ZZEobA])o] STt
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47 230 HEYAS ETAIL, L7 R H24A 54 GALHATE Whold, e Aud Sl 4e
GehiE, ST 29, ARRel @ O 2 Aelx v Sel A3 9 PAgel itk Wb, tad &
s2RE dsta A7ke] AN A FHEL Fa ALH wo] o] FoiAa glrh,
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HAI7A, dRLAAR 713 B Beasse da 24, XHo], v, B5 2 nAE 5 gt
22 5EH BHEAUF2EH: Chang AK, Kim HY, Park JE, Acharya P, Park IS, Yoon SM, You HJ, Hahm
KS, Park JK, Lee JS. Vibrio vulnificus secretes a broad-specificity metalloprotease capable of

Inx

—

interfering with blood homeostasis through prothrombin activation and fibrinolysis. J Bacteriol
2005;187:6909-6916]1. " AE Axm=, A, WA, wFo]l B 27F7F vBY &I a4E5 Aeke Jlew
HuFAe}. ols &, AEERO| M A(Streptomyces)d e Aguto] BuFHAqHFFE F31; Chitte RR, Dey
S. Cloning and expression of an actinokinase gene from a thermophilic Streptomyces in Escherechia
coli. Indian J Exp Biol 2001;39:410-415].

2E#Enlo| N2 75 (Streptomyces sp. (S684) = FAEZ AAAZEA = EYdozmREY | HAa[FHE
&, Yoo JC, Kim JH, Ha JW, Park NS, Sohng JK, Lee JW, Park SC, Kim MS, Seong CN. Production and
biological activity of laidlomycin, anti-MRSA/VRE antibiotic from Streptomycessp. CS684. J Microbiol
2007:45:6-10], ©o] #F= HI Aol ARAF AAA DE AT FEE: Simkhada JR, Lee HJ,
Jang SY, Kim JH, Lee HC, Sohng JK, Yoo JC. A novel low molecular weight phospholipase D from
Streptomyces sp. CS684. Bioresour Technol 2009;100:1388-1393]. A7) ¥+ E3o] 7]AE W&E& E o]
YA dFEA Q1&g

ugel g
2 slurlst= A

BoagAEe 2EEd A & FF(C6HRTE BAEN5S 2 whel Auel Bate] de] AT

Axt, 7] wFe] g A A T Fa BHS 2 wwARs 3

A AEEA Aol BAS 2 HAQD, o|ZHE AEGEnlo]
A

(FP84), 1] A B Aslsts 54& gelsta & wds 44

7 fETH
webA, g AESIEvlol S #(CS684)0 ofd Aatdl Agte] vHE g axs AlEshs As
BAo = g},

5

Boge, 3o Qud Qold, 47 Wud g3 5aE xdet FAEAAE AT AL Ao @

Hoabge Ao gloji, AEFENo)AAE FF Streptomyces sp. (S684)(SFEFHE KCTC 10631 BP) =4
wel=a, Al Gae] SDS-PAGE 2 FBY lo|magulo] 9s oF 35 kDa9] wAlES 7HAH, Hul 4L 45
C 9 pH 7-8A uERGa, pH 6-9 E 40T olste] koA <HASH, IH=AM BE-AIES
VR, Ada- 2 y-ARES AusiAE gor, ofFIMAIIC Uik Kkm, Ihmax 2 Kcat #2 47t 4.2 mg
ml', 305.8 ug min mg % 188.7 s o3, BAL (o, Zn, Cu 2 Fe ol €late] A}, Ca 2 Mg ol
oJeiME ok e T & o RE]T B OPMSFOl o k3t AL, FHoHEF(pefabloc),
EDTA 2 EGTAC] ol 4d3d] JdAEE AS ERJOR st AL a4 (FPe4)S AF3ht.

2 agzse nAEYeRZRE AAHeR {83 F4E T HFHoRE AEHEvlo|ArE 43
(Streptomyces sp.) (S5684) ZH-E XL a4 (FP84)E HA ST,

A &) SDS-PAGE ¥ I B™ zpo]ErgF]e] o) <F 35 kDa®] @Y WM=E & )
2 pH 7-894 YEten, o] &4 pH 6-9 2 40T ]3] XA ¢3S, o] a4t ksl HU)
o 7Z9% g 2 248 ek, FP84E dr gl BE-AES 7f Aa- 2

S AUsAE &EUTk. obxIRAIQle] 3 Km, Thax 2 Kcat S 242 4.2 mg ml 1, 305.8 ug min_lmg_1 2
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2+ 2+

188.7 s o]t BAL oo, Zn , Cu 2 Fe o 93t ¥ o}, Cao and Mg o] ©sjA= oFrb dsre
whokt)h, kS whla HA o ol ZE] 9 PMSFell o)) okt AA|E oy, H i E-=(pefabloc), EDTA % EGTA

N-Ze Ao S 1578 ofr|w=AFe GTQENPPSSGLDDID(MEHE 1))}, o] E4E tddt ~EfEnlo| a2
(Streptomyces) TF2HE o A ZREolAY ASH L2 FAEIG oY, FX o muARs] g4
gith, o3t Ayt dAF A Ho| HertsAol AE At AwA ]E}iJiEﬂo}zﬂ < 9w git}

A BAgaAA) AEE) UF Bt 27 A0 gomz Az A8

=
A= = [s] R4

Aol e dLgH ol [HZE F3; Toombs CF. New directions in thrombolytic therapy. Curr Opin
1 ]

o3}, Streptomyces sp. CS634ZH-E] FP84= Wit FH &3] aio] FA 2 S48t diste] 7]sgry).

HI7HA], F459 3By 83 aart Aol Rud v 9lon, o] AEA dugE FAYAE 33
HD7kA] {3t AES AT t}. @4+ Sepharose CL-6B @ Poros-HQ At¢] mA=ZwlE1efy] whAo] =3}
o o5t A7 Fe] FSHA FASA AA A

A mwao] LAFE SDS-PAGE B EF Aol azuje] oste] tie 35 kDa ¢l Ao SAHNCT, o=
Streptomyces megasporos SDSZNF-E|S] B &3] &ie] HI} fFASIRL[FF27H: Chitte RR, Dey S.
Potent fibrinolytic enzyme from a thermophlllc Streptomyces megasporus strain SD5. Lett Appl Microbiol
2000;31:405-410. ], WP = SEehs 3 30 AR vH- g Hae] M qho xohdn. p B 2k
dakel VAN, FPae] SRS W 3o e FuP @ QP g Hud g3 5oEe) A% GASAT. #
& o|25°] A FIF2 Cordyceps sinensis[FZ3F: Li HP, Hu Z, Yuan JL, Fan HD, Chen W, Wang SJ,
Zheng SS, Zheng ZL, Zou GL. A novel extracellular protease with fibrinolytic activity from the culture
supernatant of Cordyvceps sinensis: purification and characterization. Phytother Res 2007;21:1234-1241]
2 PBacillussp. nov. SK006 [FZ %31; Hua Y, Jiang B, Mine Y, Mu W. Purification and characterization
of a novel fibrinolytic enzyme from Bacillus sp. nov. SKOO6 isolated from an Asian traditional
fermented shrimp paste. J Agric Food Chem 2008;56:1451-1457.]1% F-E 9] yBAE3] FholA AFwE Az
FAretelnh.

28 15719 N-2et ofm Ak &7 Gly-Thr-Gln-Glu-Asn-Pro— Pro-Ser-Ser-Gly-Leu-Asp-Asp-I1le-Asp®] $ith
(AEHZ 1). NCBI Blast FAbell dojA], ol thdt Streptomyces?] HF=Z5FEH wald A Tz golA <}

oF 80%9] FAMIS HATEUI(GE 4 #x), olFo]l MY ZREHAY & JSS u|grt.  FPs4e] A 3719
71 (=2} 8-10), Ser-Ser-Gly7} Fusariumsp. CPCC480097ZF-E]&F Lo By By &3] &49 3 Wx 5
A A7} FLFAH FEFE Wuet al B 2 % 4 Fx). a8y, o]dd dS Algsaus XF7HA] B
g2 9By &3 Zaete ojue AeAds UEhA sdkth. Al ZR2HolA o N- AEA R oy
gk, 4L HHES o8 AA8] AAENoH, o= o] a4Vt Al ZRHOAY F AFS vt &
| FAE, FP84+ Streptomyces MT-ZZE oA A #AE = vhe} o] PMSFo| diste] @ mgsivh 3z &

3; ZF%38l= Bono et al. 2 Lopes A, Coelho RR, Meirelles MN, Branquinha MH, Vermelho AB.
Extracellular serine-proteinases isolated from Streptomyces alboniger: partial characterization and
effect of aprotinin on cellular structure. Mem Inst Oswaldo Cruz 1999;94:763-770]. FP84+= 3
Cordyceps sinensis®4-El9] Al ZRHopAlo| A e = upel o] ofZmEldol] s @ vzttt oS
o], &4 EDTA 2 EGTA olsto] @A3] A==, ol £3 Mgz oAd & &S vt
ol ashd, ¥ IiEAE

o
= =
g2z 2ol 2dS B

—6{‘%5‘}‘{‘? Wang et al. Eﬂ Wu et al. ] ,]oH _1—,]_51%_ H]—Q]— QO] FPR4+= Aﬂazﬂ ‘g'l
Zh= vBd g3 §49 Ao Wl

Hua et al.[A7)13]S Bacillussp. nov. SKOO6Z FEle] mBEH L3 g47 SoAnd-F5 Z7 o] EoA]
Zotan o2 RE 4 FHaTS AT RN i FHaV-RA SYolEd A HAA FJHA L3
o3 Frd FHFE &=, S Ao AolA gt FoEJAvka BaEkqlvh. FPs4e] e wjn
&3 @4 ST eA-FA FEA SYoEdA AFHJ=, ole ARA AEA Lo o HB
A 3YE B3N F ASS YErdT, o E ug T 83 WA EdE FPe4e] FHEY &I 4L ETts
el ART ofF mEAHoZ 1.38-H7F HAUTHE 4a FF). FP84e] I Bzl &3] HES Bacillus sp.
nov. SKOO6= —rE14 -’43 &3l =& R BB-ARNE Eaetlar, ZIe A A AbE (A9

LS NS BEAAT, A0Sl da-HERRE 5E Eefol
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ol3f, & WS thEo tfEARl AAldd ofdte] G FAAoR AWEL, 2 WHo] olF AAde <3
o 2o R E AgEe= AL oYt

2 Ao AgE vhe] EEY, IEe] ¥ SHAT(ET A7 o2 HE KT A), ol
ZH-ANZFEA HE A (Folin- Clocalteu s phenol reagent) % E|ZA12 Sigma-Aldrich (St. Louis, MO,
USA) Z €] s} ith. Sepharose CL-6BE  Pharmacia(Uppasala, Sweden) 258 43} 3L, Poros-HQE
Applied biosystems(Foster city, CA, USA)ZHE sttt Z2eofA] oA A] rlﬂ&}g—.(pefabloc), o g
E]\, EDTAX Roche Applied Science(Mannheim, Germany)=ZFE 4sldtt. BE 7] oFF 9 Ajoke BAF

S AFEEQT. B g 73 e ~2EdEnlol A #o]l=R2 XA ( Streptomyces laidlogenes )¢ EFY] CS684=
Hsiglon, A7) #FE 20043 5¢ 1092 Ay EFstAdTA Ao VEE vk Joi(FEHE
KCTC 10631 BP).

AAe 1: BT W
2E=Enlol A2~ FE(Streptomyces sp.) CS684(FEHZE KCTC 10631 BP)ES wiA] 1 T =] FF32~ 10g,
A& 15g, KHPO, 3g 2 NaH,PO, 3g& Fetal= viA|ol A wjekaldvl. vloke 28C 2 160 rpme 2 A A3 3

A2 21Y7)0)4 48A13F Bk Faystel ol Fe] wAo| AbgalAth,

AAe 20 5A AA

2EREnLo| N2 F F5(Streptomyces sp.CS684)5 48 A7t F<F wl3le] 10,000 x goll A 1 Az F<b 944
AT, 0-75% Esh=e] A (NH).S0,.5 A5 Hol Hriste] w@ds AdAAT. S dE-S 10,000 x g,
4T 1 AIZE B PAEe el o8 3]4=8ke], 10 mM Tris-HCl €ZF N (pH 7.5)°] diste] F23har, ?‘&910444
Wyl YM30 (Millipore Corp.)%E &FAIHT. olojA &AE 10 mM Tris-HCl &5 (pH 7.5)0.% dn] H
A)Z1 Sepharose CL-6B column (120 cm x 2.2 cm) AollA 15 ml/he] §&o=2 A EHA AT, mE0] A4S 7}
A BH BIFES o, 5F3e] 10 mM Tris-HCl &5 (pH 7.5) 2.2 0] HFA|Z] Poros-HQ o]<nl3l A
(10 cm x 1 em) & ARg3td dS AA SIS, A3t A EL2 0-1 M KC1S 3 10 mM Tris-HCl 4] €%
N(pH 7.5)° 93] 30ml/he] FF&o2 §EAIHY. A HA7|gse I8 a4 528 BEYUEHS ts 849 o
&t Al EAAES AAed.

AA ) 3: el B4

3-1) WA R A gud R

FF

A T BT 9uEEA A9A dFNS ARESte] Bradforde] d® ARl
o) AAAG[FZE3: Bradford MM. A rapid and sensitive method for the quantitation of microgram
protein utilizing the principle of protein-dye binding. Anal Biochem 1976;72:248-254].

) Ba A dAo]: Z2HolA 42 0da®t Murao®] Folin-Ciocalteu WHS A WHPsto] AAs)ct
Z ¥ 0da K, Murao S. Purification and some properties of acid proteinase A and B of Scytalidium
lignicolum ATCC 24568. Agric Biol Chem 1974;38:2435-2444]. o}Z7}A1¢l 8N (10 mM Tris-HCl buffer pH
7.5 £ okxFFAIRl 2 mg/ml) 0.05 ml B &4 AR EFHF(aliquot)S i3 WHE EE 0.15 ml& 45T
ol 208 Bt AFH o] AA AT, WSS 10% (w/v) ETEFZZOIAEA 0.06 mlS H7Fste] FREA7L, o]
A dEEA 108 Fek AAAIZ F 10,000 x g2 204 FeH YAEIAAL. AT (0.15 ml)E Folin-
Ciocalteu's #= Al¢F (0.33 M) 0.3 ml & Na,C0; (10 %, w/v) & 0.45 ml¢} E3Hatt. 30ColA] 30%

oF EFES QdHlo)AAl & AAE Zde FHZH ALE UV-1601 #33F XA (Shimadzu Corporation,
Japan)& ARE3Fe] 660 mmoll Al Z3Hlch. EE AL 1-15 mg/lell 27 E2A &g Abgste] At
a4 49 1 AREWME A7) dAMe] A 1+ & oA ZRE E2A 1gs WEsted Zash
ahe] goz At

3-3) A71Ys A 5% =97 A 9 oa 100 EFotadolutol= Y AL AMESle] Laemmlio] Wl whak
SDS-PAGES F3)atdtt. A EA% nt7 (Fermentas)S Fi bz A3ttt AS Coomassie Brilliant
Blue R-250% Alahil, WlEHE W 2bER4= 1:1:8 (L)) 2 grabs Solow gedax gy,
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3-4) B Ao|Ea#I= Kim et ale] WHS oFF WEs o] FYsvt [ £ Kim SH, Choi NS, Lee
WY. Fibrin zymography: a direct analysis of fibrinolytic enzymes on gels. Anal Biochem 1998;263:115-
116]. 2l (1.2 mg/ml) 2 EFY (0.1 pU/mDS 10 % Eeotadotutol= A gz} Z3hstar A A

a2 2 pgs vBY A Ao A7|GEAAY. A7|9E &, AS 2.5% (v/v) Triton X-100 &2 1A]ZF H<t
MAsta, FHFRE 33 g3, vk S5 (10 mM Tris-HCI pH 7.5) FollAl 16 A|3F & 2204 7w o]
AAAT. G 2 Gde SDS-PAGESN A ¢F fAFsHAl @akqict.

84 (FP84)2l AAlol #3le] #® 10 YElALt. &4 3 A

Streptomyces sp. (S6842] wjF 3o o 2 g
1 #&x), ¥ 1o AgHaEP8) ] A 23S Qe

Azpell ofef ddsiA AAst(F 1 % &=

¥ 1
A <A SE dal | AAgd | 5oldd (U/m| 233 5(%) A 1A} (Hl
(mg) [Q0)) g) )
e e 489 884 1.8 100 1
S RN = 300 772 2.6 87 1.4
Sepharose CL-6B [173 695 4 79 2.2
Poros-HQ 2.5 48 19 5.4 10.5

zRgold FAHL 7AREA olxFIAUS A&38le] Follin-Ciocalteu ol o8] H7latdct. = 12 (a)
Sepharose CL-6B A& & AL&3F A T3} 2 (b) Poros-HQ AHS A3 o] 2 A2 HE| 9 FPg4el &5 L&

Hd 24, 7 28 g9l () 2 a4 24 (@) 47 595 2 660 nmoll A FA 38
o &4 4L U/mle® Yepddrh. & 19 AW25E & ¢ de vk Zo], 10.5-9) AA 2 5.4% &4

SDS-PAGE ¥4 A3}, 35 kDa2] #A}gFol &l 33} FP84e] v+d W=7} Yelgti(= 2 #%). & 2+ Laemmli.
o wrHel uwhel 10% (w/v) Eolaoluto]l= &3 AdA Fedgh FP84e] 7|95 A Rlelt. A5
Coomassie Brilliant Blue R-2502 @AM&}al, destained with WIEH-E/W 2/ S/H4(1:1:8, FIn])2 &a 4
SHTE. Mr, =@ =Z7] vl (ZF @Rl fFol kDao] Z71E dERE). @91 1, 8Al FP84 (2 wg); A 2,
A FP84e] dB Y xjo|R 1],

3, A G Jolmawu]) wAlo] oA, FP84: SDS-PAGESN A UEld HA3 gtz wl=o) 3
e v =g eyt

ofl

AAe] 4: pH B 20 FF

) s zA8t A obxTAII 07 45T A 208 FeF AA ST pH
gL BF AFY: ANEEA-AF E2HOIE (pH 3-7), Tris-HCl (pH 7.5-9) 2 NaHCO; (pH 9.6-11)& A}-&
shof theket pHa)r(S—n)oﬂH Aok, 549 pH A AAs 7] flete], a4 AR FHEFS 7%
o590 Z4zte]l dFHo R 3AZE FF 1TAA AFHo]dAI7|aL, JF{ &AL pH 7.5004 A& wﬂsﬂr%%ﬂz
2 ool AN 171 A)S 10092 a#dte] ZAAT). FPe4e] A 2%t ohddt 2% (4-70C) ¥
7. 5011*1 E Aol & ?f‘% ‘Liiéﬂ ﬁéﬂfﬂsﬁﬁk 49 4 AL = 5

3} o:

ko]
jm]
{0
2
o
rlo
ox
~
o
jur)
=)
lo
=
AN
2
=
-

ul %L:_
3

=3 A 24 % kel A pll B 2k 9FE UEhlle astZolng. (a) HA pliE B ol
FNE[100 mM A EE2A 2F E2#|]E(pH 3-7), Tris-HCl (pH 7.5-9) % NaHCO; (pH 9.6-11)].% &4

& BAgonA A4aTh. (b) pl HAAe Az ARe] BALL 1 TN 3 A Bt Z4zel 9Fs
QAW AL Fol 5 S o

o
= A 2hv Odd 2804 20 E F
sttt (d) §49 9 AP Se 422 27 37C(m), 40C (O) TE 45T
A g48 STz Frlett. 4 H2 Hd(n=3) £ %
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CHE S xR A 2 QI S0 s AR Elen, 3A3E Foll SAElE v 80%
ojde] &ido] 1TolA 6-99 ®9e] pHell A kg7t Aoz YA (= 3b). H5ol, FP84 242 45T+ 7}
al

ha|

ZRHo ARES 4T 55 o2 3 AAAR A2 30% Ft Aol dA A, AF FAS 545
%{Tjr. CaClg, MgClg, CUClz, ZnClz, FGSO4 Ui] COClz ’%‘94 27]' ]i L oﬂ ﬂ‘:]O]' 1 EﬂEa'O]'/\ﬂ J‘(EDTA) ]E]E

22 Z) (B o O B Z) N NN N -HESOER (BGTA) B sdvEexy =
FTEEY, R AFBE SC 5o AAA] JFE AYHAT. CaCl, and NgClE BHE o

o
Y=, B4 CoCl, D ZnClol elshe] Aws] ojghsflar, CuCl, 2 FesOpl olsl 93] ogsgleh. #ye
obTEEIY W PUSF] olste] ezt elAsQovt, AEF, DDA R ECTAY Slste] 4 JAHATE 2).
Eo2E 4ol % Zedokdl JAAY JFe dehdt., Ashe FREEF BAGEE ehd

-

A

x 2
FEol T oAA o 5 84 (%)
A ] 100
CaCl, 2mM 110£2.5
MgCl, 2mM 103£2.9
CoCl, 2mM 41.8£3.1
CuCl, 2mM 1.6£3.2
HZSO4 2mM 0
ZnCl, 2mM 35+2.4
EDTA 1mM 8.1%£3.7
ECTA 1mM 18.4+2.6
PMSF 5mM 89.3£3.1
Aprotinin 30uM 96+2.4
Pefabloc 2. 5mM 67£2.7
Pefabloc 4mM 53+2.2

ool AolA Wzl B gl B2EPEHS AL FA) AR sHe g3 ZzeopAlet v mstol

# 3
ik A | A4 pH[AA T|HAEAE |t H| 1
(kDa) () |p T(C)
FP84 35 7.5 45 6-9 <40 Ag we2 2 X oA
B. sp. nov. 43-46  |7.2 30 5-11 <40 A ZZg oA (1)
SK006
B. megasporus |35 8 55 6-9 37-60 | Z1REHA-FAF A" FEtolA(2)
Si-1 30 ND ND 4-9 4-37 A" mgz =2 olA(3)
Fu-P 28 8.5 45 6-9 <37 FJIREHA-FAL Ald vEgz I 2Eo}A
(4)
S. sp. 33 7.8 35-50 |ND ND FIREHGA-FAL AlE Z 2 okA](5)
Subtilisin 30 8 55 ND ND AgA-FAL AE IR okA(6)
FS33
Subtilisin DJ-|29 ND 40 4-11 RT S U-FAL M ZZ2EoRA(7)
4
Subtilisin DFE[28 9 48 6-10 <50 Agg4l-gd ey AP ZZEokA(8)
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Fusarium sp. |27 9.5 50 2.5- <50 AE ZE2HolAI(9)

BLB 11.5

Subtilisin QK-|28 8.5 5.5 3-12 40 Adga-sdey A9 ZF2EokA(10)
2

P. sp.TK015 21-24 |7 50 4-11 <50 A Z2H A (FEZ YolAD (11)

7] FollA, ND, HlolE]7} #-& 31] &S T, &%, RT, A<, B, Bacillus, S, Streptomyces; P, Pseudomonas
S Yedt. A7) 7 39 vl Q1&8H Ede Hxade thed 2k, (1) Hua Y, et al 471 (2) Chitte
RR Dey S. Potent fibrinolytic enzyme from a thermophilic Streptomyces megasporus strain SD5. Lett Appl
Microbiol 2000;31:405-410. (3) Wang J, Wang M, Wang Y. Purification and characterization of a novel
fibrinolytic enzyme from Streptomyces spp. Chin J Biotechnol 1999;15:83-89. (4) Wu B, Wu L, Chen D,
Yang Z, Luo M. Purification and characterization of a novel fibrinolytic protease from Fusarium sp.
CPCC 480097. J Ind Microbiol Biotechnol 2009;36:451-459. (5) Bono F, Savi P, Tuong A, Maftouh M,
Pereillo JM, Capdevielle J, Guillemot JC, Maffrand JP, Herbert JM. Purification and characterization
of a novel protease from culture filtrates of a Streptomycessp. FEMS Microbiol Lett 1996;141:213-220.
(6) Wang CT, Ji BP, Li B, Nout R, Li PL, Ji H, Chen LF. Purification and characterization of a
fibrinolytic enzyme of Bacillus subtilis DC33, isolated from Chinese traditional Douchi. J Ind
Microbiol Biotechnol 2006;33:750-758. (7) Kim SH, Choi NS. Purification and characterization of
subtilisin DJ-4 secreted by Bacillus sp. strain DJ-4 screened from Doen-Jang. Biosci Biotechnol
Biochem 2000;64:1722-1725. (8) Peng Y, Huang Q, Zhang RH, Zhang YZ. Purification and characterization
of a fibrinolytic enzyme produced by Bacillus amyloliquefaciens DC-4 screened from douchi, a
traditional Chinese soybean food. Comp Biochem Physiol B Biochem Mol Biol 2003;134:45-52. (9) Ueda M,
Kubo T, Miyatake K, Nakamura T. Purification and characterization of fibrinolytic alkaline protease
from Fusarium sp. BLB. Appl Microbiol Biotechnol 2007;74:331-338. (10) Ko JH, Yan JP, Zhu L, Qi YP.
Identification of two novel fibrinolytic enzymes from Bacillus subtilis QKO2. Comp Biochem Physiol C
Toxicol Pharmacol 2004;137:65-74. (11) Wang SL, Chen HJ, Liang TW, Lin YD. A novel nattokinase
produced by Pseudomonas sp. TKUO15 using shrimp shells as substrate. Process Biochem;2009:44:70-76.

)9 s ne gl B ol Aol

M
ol

AR 6: 907

By i B4 Astrup Z Mullertze] FE ZHo]EWE o7t Wyste] AA3I T H32 T3 Astrup
T, Mullertz S. The fibrin plate method for estimating fibrinolytic activity. Arch Biochem Biophys
1952;40:346-351]. B =& o}7t22 A(l mm F4)S 1.2% o/f22e2, B4 4.5 mg/ml 2 EFH 0.
U/ml& 5“’0}"%} A3 A FAE ffste] HELFA tiilel Bio-Rad MY ME=LjA oA FHlEGiT

Fg Aol 308 EF AAAIZ F vheFet *(le 0.5 WA 4 ng/well)e] &4 A8 10 WE AelA
ZH YB3.5 mm ) ZA2=HA HAAIA o]EE 37Tl Qlifulle]ldAl7]aL, 4 5919 &3¢
o] AFE 16 AR Foll SA Y. Jrdd 5‘H g ol g 3 g3lE FoR pdTH A Fd:

Giron ME, Salazar AM, Aguilar I, Perez JC, Sanchez EE, Arocha-Pinango CL, Rodriguez-Acosta A, Guerrero

rﬁémw&

_Q
ﬂllL

B. Hemorrhagic, coagulant and fibrino(geno)lytic activities of crude venom and fractions from mapanare
(Bothrops colombiensis) snakes. Comp Biochem Physiol C Toxicol Pharmacol 2008;147:113-121].

el fa 242 A7) KIM IS 59 WS vt 2ol Wdste] F7isiitt. 0.15 M NaClE 3Ht3F 10
mM Tris-HCl (pH 7.5)°A Axd B (1 pg/ul) 150 W& A &4(0.1 pg/ul) 45z 37CANA A7
o] A AT, AR (20 p0)o] #FHFS T A7 7HAo® H3letal, 5 w9t FoA WS FEAZAT
de=ollA WZAAR 5, AEES Laenmli®] ol whe} SDS-PAGEC] ola] #EAetlvh &2 &7l Laemmli UK.
Cleavage of structural proteins during the assembly of the head of bacteriophage T4. Nature
1970;227:680-685]. 7 ollAleloll A, 13t A frefe] Setarle A dEwom AREH AT

FP84s] Wpale] hpRa Sua Feol=el o8 $Asa 1 AsE = 4o el

= 4% (a) FP849] mH Y F& 4 d Fps4ol ol& Zujsltd ﬁma A bRl e] SDS-PAGE &4 A3 1}
el ARflelt), (a) FP84e] HBd Fa& 4. 24 dE2($Fd), 44 dx2d(EFgan) 2 44 a4%
yBg ZYolEdAM Azxd ZF A(F74 3.5 mm)ol] ZA2HA A 1 11, 37ColA 16 AZF FeF QoA
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A AT, T el 1-62 77 g5, Zekawl 3 2 0.5 24, 32 0.5 ugs verdL (b)
FP849]) Aoﬁ Zujsle I Bz 7HEsle] SDS-PAGE &4 2x. #Qd 1, @A 37] vlA(Fermentas); 2-7,
#

% 4aol A, FP84E EUT o] FebaRl(ue)oll o8 AR AR o F3sta o & HEe g9S YEilE
g, 1~ FP844 ARHEs] mase] Fghavle ARG dUdoR ¢ Ivs AS ﬂuléhﬂr. FP84oﬂ olst 3t
o] 992 121.5m3.5 m/ugdl AR #EEG oM, o= 37TAAA 16 A|ZE S AFHlol Al 5, Zep~
o] 94614 *Mﬂ Z¢l 8812.8 mi/ug KU} 1.38¥] O &t}

ERE, FP8del] ols FvjsteE= vB el g8 vbgo] RES UelY] fjste], &8 the& SDS-PAGEER 45t
i, I ARE = dbol UEAT. ZhEES] st B-AIS 165 ool 7] ¢hds] dvtd v, &
lgtHlol A 150 & Foll &A= da R y-ARlS 72 aiAl71A] Sskiv(d ol E

AAd 7: %5 I2}vEl(Kinetic parameter)

G20 &5 e Aold olxIIAId F%(0.1-13.3 mg/ml)oA &4l HolEE Lineweaver-Burk ©]|%F A&
Z3 Ao A8 3R JYAA AxEF T HZ 35 Lineweaver M, Burk D. The determination of enzyme
dissociation constants. J Am Chem Soc1934;56: 658-666]. &4 H=Z AASIA (1.3ung) FAA7]L, BAHS
40C 2 pH 7.5001A4 Hrrskdch. 7] Michaelis (), Hdl &=(Mmax), @ ®oW F(keat)= 7H7}
4.2 mg/ml, 305.8 pg/min - .mg 2 188.7/s°] At}

AR o] 8: N-utet olu]ial A de] AA

AA A FP84e] N-Zt ofn Al A H-& Procise Model 492 protein sequencer(Applied Biosystems, CA, USA)E
A8+ Edman 3l o8] A5

N-Zere] A& 15709 ofux=At #7]+= GIQENPPSSGLDDID(MEHZ 1o|dth. &4 9] ofu=it A E-S GenBankeol
st BLAST ZALE o] &3t &A1t v dHA e a4 Aol vlust qE4E5S % 49 YRl
o, FP84e] #EE Aol Aolgt AdS BoFy.

Z 4
WA A ~ELERAL AR TReoh W b Be 4EHE 1Y

i ——

we ojulicdt Aol W

Mg 2gs) TRejobashe] N-

ah N-gred opn| w4t A%
S. pristinaespiralis ATCC 25486= F-E]¢] <4Z&l Al X | TQDNPPSWGLD 8
ZHHA(ME 2)

S. griseus subsp. griseus NBRC 13350 TQDNPPSWGLDRID 78
Z2EH FA Fu)d e R4 AlY Z2H O AI(AME 3)

S. sp. SPB74% HE]9] 47 A Z2EolAl(MYE 4) TQANPPSWGLDRID 78

S. clavuligerus ATCC 2706472 H-¥]9] 47 A" Z 2o} | TQSNPPSWGLDRID 78
AHE 5)

FP84 (& W, 44 1) GTQENPPSSGLDDID 100
Fusarium sp. CPCC480097% F-€19] Fu-P (X ¥€6) QASSGTPATIRVLVV 20

FP84 2 Fusariumsp. CPCC480097 [Wu et al. FZ]oZRE yHH &3
Al W& a8 Ao},

2 Ateloll Fd7 7]

pud

|t

=2

=]

ol

Ao 9: Aekshd A A
Aol Fe(CgA)
AN 39 dALHasr 50 mg
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Chosun University Industry-Academic Cooperation Foundation
Fibrinolytic protease from Streptomyces sp. CS684

pkr—223

KopatentIn 1.71
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PRT
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Gly Thr Gln Glu Asn Pro Pro Ser Ser Gly Leu Asp Asp Ile Asp

1
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2

Thr Gln Asp Asn Pro Pro Ser Trp Gly Leu Asp
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Streptomyces griseus
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Streptomyces clavuligerus
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