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(54) Title: A THROBIN-LIKE ENZYME OF AGKISTRODON ACUTUS
(54) RIILIR - olc H 2R WphE i i 24k it

(57) Abstract: A thrombin-like enzyme isolated from Agkistrodon acutus venom, comprising an alpha subunit having a defined
sequence of SEQ ID NO.1 given in the description and a beta subunit having a defined sequence of SEQ ID NO. 2 given in the
description, interconnected by seven disulfide linkages, is provided. The enzyme of present invention is a serine proteinase capa-
ble of hydrolyzing alpha chain of human fibrinogen, and has a molecular weight of 29.3~29.5kD and an isoelectric point of 5.5.
Methods for puritying such enzyme, comprising removing insoluble substance of the venom by pretreatment, conducting twice of
anion-exchange chromatography, collecting active eluting peak, dialysing, ultrafiltrating and desalinating, are also provided. The
thrombin-like enzyme obtained from said methods has a specific activity of no less then 180u/mg protein, a HPLC purity of more
than 95% and a yield of 0.7%-0.8% based on weight of venom raw material.

67 WE.

AL 7 P MR WG b E b o B A S R SR I, e T o L B NIRRT RE
IB) ] B4, ‘44CI]Ei,JﬁSEQIDNOll—fﬁ?l’jﬁ%%@?}?@] 8 T4 B4 SEQ ID NO .2
R FERR ST . M;zﬂﬂ;b%@rmlf B oA 22 Z R E AR, 7y F829.3~29.5kD, M55, fE
KA NAHE T AR o 8. AR PFIGTAL T Ak ixBy 1 7575, @%Li;ﬁkﬁﬁ%%ﬂé% 1
B PIK B TS A E T, WEEIE VRGBT, IR IR S R 2 R 3R AT e 2R R I R,

HHE 7 AME T 180w/mg s 11, HPLC/Mrali fEm1.95% LA |, u%ﬁﬁm:@gﬁé@wwﬁzﬁ
0.7%-0.8%.
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K B 52 MR i 192K & I i

3% AR
ARAY K — ML EARECOH, LAMHE —Mins niEn, K
KAEY R A& AT E.

BFERA

FE NI H T, EEEFH (Crotalinae) WEF 5 HHE—
RE5MABEHRANEORE, BERZA “XE M (thrombin-like
enzyme, {9 #%: TLC). XEkimdg 5 LB (thrombin) B 1EH M,
R RS A EEAREMAGEEOT HBE". L5 EERA
ILE 7 30 2 MG b 4 XBRILEER A, A 20 R B EI 2 B 4L
HeH 10 AR BENBRLARNTrEER FFEZEH. LA
W TLC - FE A7 29~45kD 2 i, AZHABMUEEH.

EURBER AN E TLC ¥, BAR—REME 2.
REF R “ILIEEF” (Reptilase) ;& i B 7 F ki v (Bothropsatrox)
WET BN M, AR 255 NEARBRMK, NEF 24
NEEBK RG] TR, A 231 R 8, # x4 F 839 ~ 43kD,
HEEEEE,

10 FRUWHARAAELTHEEF TLC FUEAEREL T4
My, 4% 0E B — 4. Xin Cheng % (F EAH A% ) 1999 4£3 &
NI F ¥ (Agkistrodon acutus) T4 B2 —f “KREBEmEE", 44K
“Agkisacutacin”. ZE B HAKKEHE R, o-FHEH)FE 15kD, B
-T AT 8 14kD. Agkisacutacin ¥ KBAEE LB Tty atk. ¥
B4 (F B B s A BT ) 2004 4 )N B 3 ¥ ( Agkistrodon acutus )
FOBE M CREMEE, HANELTEY. B A TR
R I2ANAEBR, T8 16kD; B TAESH 123 NaAB, 2T
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B 14kD, BthiEMY: 160umg. BmEEIH A THEA 122 /M
KB, HFE I5KD; B TEAA 120 NALH, AT 8 13kD, Bk
EM A 70u/mg. EF A TLC £ 253 LiaE v 3y B A )1F i h K.

REAHEEENREFARE, REWNANREHRYE R
(Agkistrodon acutus, 5% T3 ¥)Hy b 5 40 95 12 8 — b 5 75 0%
.

ZAAE |

RELAME A TR —frivE bt i, LENAR Y sE P
A EFEW — R KL

REPAWH A —NEWETRE M08 a4 bk B w7 ik,

A KV o S B NP B K 8 i ( Agkistrodon acutus ) ¥E F 4
BRIAWEEELRE. Z8LA 0 THE: OBEaS 252 N
B, 2 FEHN 29.3~29.5kD, ¥ & pl X 5.5. @fF a. BEANTE
B, PHRERBHEN—HEEE. Qo TS 129 NMNEAER, 4 TE
K 15kD, XA X #7520 SEQID No.1 fiaw; p EAA 123 MAAR,
AT B X 14.5kD, AT 5|0 SEQ ID No.2 i 7x. @ 7E i 7T #
FERFEBA (PMSHT2WH, RUHE-—MHLAREAH. O
BARBANGEEZAR o,

A kAR bR o B By 4h AL 7 %, ﬁ@,%ﬁuT*}%

1), waE FLHE;

2). HPAEEWKZFBER LZF-F#H DEAE - Sephrose FF
& F ik B, F 0.01MpH7.0~ 7.5 8 PBS #t4F, B2 0~1M
NaCl # 0.01M pH7.0 ~ 7.5 # PBS 2Bk /i, Y% 0.06M NaCl %

3). %LLM&}&L%W@F@%& % % R Ha B AR I8 Bk NaCl;

4). ¥ENE B R TR EE T # ¥ DEAE - Sephrose FF E
Mr¥, A 0.01M pH7.0 ~ 7.5 # PBS % 4%, B & 0~1M NaCl # 0.01M
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pH7.0 ~ 7.5 # PBS 4B #t /i, Y& 0.06M NaCl % # St A o 89 % —
AN U

S)H R e B AE YR 4 B R A% K E AT B K B] Sephadex-G25
L.

He, PR REFRLAEN T EREREFAEEHTAN 0.01M
pH7.0~7.5 PBS %M, BN LERHBITENENREELFTEN
7,000D~10,000D)=% & Al 41 i i A2 i€ (RBIEBEAE 2T E AR 5,000D ~
10,000D) 77 %, ¥EN EERREL KK, BRKS%E. BRXHL
BYUFRABARFURNGTEZR, ARERERETRE,

AR R TR T SRETHEFOTLE: RKBBEE TR,
F¥eEETE 5~10 AR FA M 0.01M pH7.0 ~ 7.5 # PBS T 4~8°CHy
B AT AE o 3 BB AR 30~60 4, T 4~8°C. 5,000~10,000g & 10~20
a8, WES EFERMANENEF, BOTEBFRMAEFEE 5~10
AR FA Y PBS Hi#EF, BREC. 6ABAREINLFERTE
W R E 2T 8 H 7,000D~10,000D)F, 7& 4~8°C EH4EF 2t 0.01M
pH7.0 ~ 7.5 7 PBS & A7 12~24 /Mot HAEI%AE 2~4 K, UERDS
TERABERERE TRE.

o bRk, RBENTBRATRA N mmLR (BRBEEEL)TE
4 5,000~10000D ) 7 x4, @it PBS #fE. MiK%E, BHRE.
BHARRREN T AU T 2 KBS AR E TRE.

He, FHE2) b B 4) TRA 0.0IMpH7.0~7.5 th PBS HF
#7 DEAE - Sephrose FF E#T4E, )5 L#¥.

Hep, FB3) mFES) WEKHRXRER T HFEH NaCl.
P ABORGE 77 XA IRORGE . NMRRR R BT B AT, AT
It PBS B, MIRKE, BB, BEREREN T AUREES,
B NaCl. B 43 4610 b 6 Vi 46 T B4 R F Sephadex-G25 H J 5.

PR E R HEAR TR, IWNETRIPAAETE. i
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FFRPANT LR THEER. S HEE. BE. il WRN
ABEEEE%. AERFFAAMNER 1% - 5%(W/V),

A & W vk SR B HVE ) KT 180wmg B E, RAE
BLAR B . ik (PAGE) — 44, B SDS-ZR V4 s BE AR % i e 3k (&
J& SDS-PAGE) % 4% ; HPLC 446 Z 95% U L. U HEFEHEE
i, RiEgREERN 0.7% - 0.8%.

ALV Mg LA R ATIREE N, THRIRAME Y, fla
GEUHBRMNEHE L, BRWETHRPH (KT 4R
0FAMEEESE), GREFHETE, AR TESKERES R TR
4, AT FAPIE D, UREMEKRE AR, ¥ #4154
- bR A BB

B BE135¢ AR

B 1 BrWtRkAmEmsEx AdeEEa RAKEER, 4h.
2h.. 1h. 0.5h: AKX MEBKBALEEG RO, F: AH
HEHENE;, M RAFaTERES.

N

DU LA it — 25 BLYA AR R B9 0 B, (BT RS P AR K YT
Rl EAHERAKAMHLIRAEIT, HRKAT & FRK
AEFENEERREH HBTAXNNEHE. |

#ARAEAAE I, A T BT R F BN RGBSR AR BT
R E AT

KEAFHREGELT %, HERBHNY, RHEREEL
thy EBEREE 2k, BRA AL, ZHFH 100ml + &4 B RE
T3, MARZEMGELW, ZHE 0CHAREH LG, AXAFX
M RRHFEE 10 FEPFAN” ki, L+rOEEERNEAT
AR % g F1 ml.
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SRS 1 s R R A

B 30g R E TR (15 20061001, J H s & AF 5B ),
FE % B8 10 3RS 0.01M pH7.4 £ PBS F 41C 81 2 H 45 o
WAHBAE 30 47, T 4°C. 10000g HL 10 2%, ¥ EO EHERBN
FNEF, BOAEFRWMANRFEE 10 FEFRFAH PBS L
F, BRBN. AHBRECLERTENSEE 2T EH 7000D)
B, £ 4°CEMAE R 2T 0.01M pH7.4 t PBS &M 24 /Nit, Hi ja] #e7 3
K. KFAEE v & EH LZ 0.01M pH7.4PBS H ¥ ## DEAE -
Sepharose Fast Flow 1% T # E#1E, F 0.01M pH7.4PBS #1f,
H 45 0.02M. 0.06M 1 1.0M NaCl B 0.01M pH7.4 #5 PBS 4B
P, W 0.06M NaCl ¥ 3 i 2 4 ;

ZEENE (SBEHFORQFiE) kg, BEHHEIE
0.06M NaCl % R Hy S, & EMIRER, 15 2220ml, RA
Millipore Pellicon 2 Y115 A% (0.1M° cut off Sk ) Bk %E =
200ml, #i% 200ml A& H4E AR AT 4 (7000D) %, A 5000ml
0.01M pH7.4 # PBS T 4 CEAT 24 /Mo, HH B4 B/ 3 K. Fi&EA
& B 5 R 4 T %%y DEAE - Sepharose Fast Flow [ & F X # &
HitE, A 0.01M pH7.4 BE R & v vhAE, F4-F1H 0.02M. 0.04M.
0.06M #1 1.0M NaCl # 0.01M pH7.4 #7 PBS 2B ¥ fit. K& 0.06M
NaCl & & S AR W F = ANk iig, 335 1050ml. £ B /& I € 74
A, PAGE & ) — 4%, # A B £45B 244, %A Millipore Pellicon
2 VI R AE R (0.1M%cut off Sk ) R AK% £ 135ml. #iZ 135ml
WREABENEN RSP, AAEFAIITEN 24 N0, Hl6 E % BR
3K, BR 5. EWEERN 159ml, MEZERFEEEOREE
AN 240mg, M EEELLIE N KR 195u/mg & 8H, HREAKE 0.8%. HPLC
AHTAEE 98.2%, FJE SDS-PAGE A H 4%, EAoTELMNARN
15kD fu 14.5kD. %8 R & Wik € ZBEF W & pl 4 5.5.
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% DENOVO # & A BN, X H &AW 0 ALRTF 5 45 0 SEQ
ID No.1 #2 SEQID No.2 fi&. a 4 (SEQID No.1) 4 129 MEF
B, AL ®ITE ST E N 14660.7Dalton; B I (SEQID No.2)
I3 NEER, REAERIH LT EN 14551.8Dalton. o FF 0
BIAMEEH TN FMEREK.

LA 2 e E B A S

B 30g Ry E T4 (#5: 20061001, 7 FwEsF X)),
JH 300ml F4# 0.01M pH7.4 # PBS T 4°CHy EATAE i #E 5 60
A%, F 4C. 10000g &0 15 2%, FEQ EEBRENENE T,
B VLR B X AN 300ml FAH PBS Hi#EF, BABN. 6HFF
REQ LFRTFENSEE2TEN 10000D)F, £ 4CENHEF
0.01M pH7.4 # PBS & 47 24 /Nit, HAEI %A 3 K.

BESHEA | MEMHTE, BEFTAENREER#TE K
DEAE-Sephrose FF 1 &4, £ BN 2 e k24T B 64 1B JLE
0.06MNaCl #y 35 i i o , & 3 Je UK £ 3, 2578 2262ml, R A Millipore
Pellicon 2 4] 1 JFEAZ & 28 (0.1M? cut off 5k £ ) AB K45 £ 200ml, ¥
% 200ml A JE K 45 A N & AT £ (10,000D)F . A 5000ml 0.01M
pH7.4PBS F 4 C#E M 24 /Mo, HE EHRBER 3 K. BN E AR L
# Z DEAE-Sephrose FF £, %&£ 1 AR F E#HITHE —KE
M. Mok I 0.06MnaCl & e LA 3 — AN g+, KEZ
W YA AF 956ml. L EEEN TN, PAGE &N —&%, WAL
2158|451k, & A Millipore Pellicon 2 47 i % A8 & 2 (0.1M? cut off 5k
B AR F 192ml. ¥iZ 192ml % % % A F Sephdex-G25 £ k.,
REEFARAERE, WERME 322ml, ZERELHEARTREK
KEEE 235mg, P EELLIE N A 200u/mg E B, REAKE 0.78%.
HPLC 246 /% 99%, K5 EmA 1 48 —%, &K SDS - PAGE
AWEE, EoTFELIHAZKNA 15KD F 14.5kD.
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SHA 3 R A
1. I 100 ARy E TH (#5 20061102), | HkF
BB ) A 2000ml FA 8 0.01M pH7.4 % PBS T 4-8CH EAAE
B 60 4, 4°C10000g FiL 20 o4, HEO EFEBREAN
— /N 3000ml %}E“,)ﬁ:qj, 5 A Millipore Pellicon 2 Y1 5] i AB j€ 28 (0.1M?
cut off 8k i ) MK 4 £ 500ml, FHAw A\ H A # 1500ml 0.01M pH7.4
) PBS, HAEJEZE 500ml. ZABIREKLE TR 3 K.
2. 14 500ml A8 8 K4+ Am N\ 1500ml 0.01M pH7.4 PBS, % 35
— 40ml/min 3 3% L £ DEAE - Sephrose FF #%.
3. EHE K%K 451 F 0.02M.0.06M F1 1M NaCl & 0.01M pH7.4
PBS #AT kML, 2 E 70-80ml/min.
4. HWEA B IE 0.06M NaCl BFHEHEF, wHEdKkE
6750ml.
5. %54k £ 3 5% B Millipore Pellicon 2 41 1 3¢ A8 % 22.( 0.1M? cut off
8k f& ) MRS E 500ml.
6. [ 500ml A% J& W4 % & A\ 1500ml 0.01M pH7.4 iy PBS, &
AR ZE 500ml, ZA KL TR 3 K,
7. I 500ml AR YRR W F A\ 1500m] 0.01M pH7.4 # PBS, 1%
35 - 40ml/min 3 # k4 Z DEAE - Sephrose FF #i.
8. LHE, WKAH A 0.02M. 0.04M. 0.06M F1 1M NaCl &y
0.01M pH7.4 PBS & 10 A #4T % i, #Mi#E 70-80ml/min,
9. ZE N E A E &8 EHA 0.06M NaCl &7 3 LK # %
:Aiihﬂ)iw%#, Z ¥k LS R £ 3050ml. PAGE %2 — 4%, W9
S5 4.
10. # 3050ml Y& # %A Millipore Pellicon 2 V71 i A8 8 5
(0.1M?cut off 8k f ) #ATHIRKSE £ 300ml. % 300ml 45 & £
# % Sephadex-G25 1 b, AL H TAEERE, KE KHIE 490ml.
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M EZEA P EEE RN 752mg, thigH 4 183wmg B8, RAKREH
0.75%. HPLC 41k 98.0%, &#EE 5 LaA 1 #—K.

11, #FIEBEEBIN 1%0 K2 T HRES 20 R TRFPAEH
Millipore Viresolve NFP Filters OptiScale - 25 # % J£ 1T j€.

12 RBEESREHITAKRTE.

13. % TH 2 PAGE e &y — 44, LJf SDS - PAGE A W4
HAoTFENH KA 15kD F7 14.5kD.

LR 4 RSk nBEBENLEARTORELR
S0 2 B AR5t BB 4 HPLC 4L #l &, RBE =%

HPLC M E a4 EHN 100% Ry i RBE A&, BEMENY

10u/ml.
FI AT AT 1% B4 A8 EEE (Sigma AT ) B
Fl B AR T LB E (PMSF, Merck A8 ), W RENR

4mg/ml.
EHRBESRET:

(1) B 1%FFEZQEER 2ml, 37CTIER S 29

(2) MEZZANRY, 2RI 14, 2#. 3#, §% A 200u £ %4
AR — 1%t BB A (Swml),

(3) 8 E R m\ 10ul FABA, 246K N 10pl RHEE, 3#
WE AN 10ul PMSF, F 37CAKBRIE 5 24

(4) HRERSWMF P ERATHEEABAE. HREFMNE
BT 1% 44 ZE B 200ul, SLEITE, FHBEED
A, FI3TCARETHE, IERAETFRERMWFRL. UE
K252 ERS A 1T,

ERNKk—

| F—. PMSF i 5EEE 6] B9 220

RET | I%H8EaR | hEBER 1%t 5 B (]
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B S5uw/ml
1# 200ul 200pl 10ul 4B A 50 £
24 200pl 200yl 10pl 3 7 B8 50 %
34 200ul 200p1 10ul PMSF AT 600 5

RER—FHILHER, B UTE#: ©100ppm K Z # PMSF
%éWﬂTﬁMﬁ%ﬁ%,ﬁ%ﬁ%%ﬁ%mﬁﬁﬁﬁﬁﬁﬁéﬁo
OHERAEAREER N LR .

LHH 5 RYERIERARAG SR E LR

JE| 50mM Tris-HCI(pH7.4)% » B4 4mg/ml W AL &G R &
. oBE S TANAREFEMN 0.5ml AGEEARBR, 25l%4
AT 6] AR AR I8 B B WA 161 P 1 R 448 i N B R B AL By 14N
M AT MU, 37CAERIE 4. 2. 1 fw 0.5 /het, RIBJE SLEISE
1T SDS-PAGE #.ik, MEAGEEHRANAMBEK. % —3X 0.5ml
G E R xR G B BT 37TCARBRIE 4 /N,

WE | ERT: REMBEBABNTEEORNENEKEER
MW= 4%, BEFAMREETAMNA o By B2k, FEEURE
MR (1 B4r) A 05 NEFn 1 NHE, o TAERME R, 1F
BT 2/Nef0 4 NG, o BREWTAM K. 1258 RIEF 5 A K
BAHEEOR o TEAER.

M %

2R oy ¥ oy, M R T S S SR T MR O

OFFEEAENTFE BRAEBKEHSY 1.0%FHFEEZGE (Sigma 25 )
BH 1ml BN RE &, 3720.5CABRIE 3 24, MmN 37£0.5°C FH o9 5 N Be %
W lml, SLEitEY, SEEGFEBERE 12030 DAKREBEAGEER, Wiz
B A 1uw/ml.

OfBEAMENEE BAFEALE Iml BNRE F, B 37C+0.5CA#E+ H#
34F, AN 37+0.5°C WM M5 M BEA A 1ml, SLEIIEE, A 60£20 B A

9
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REENGELE, WZBELN lwnl,
E:UERpEEELEBEANEALE FA#THESE, 243 lvml A THUE;
HEREERO NG EA FE AR P ISR,

10
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W E Kk B

1. Ry sy il , LM o BAATRMER, TREEBL
MNowmmdEsE, B o BES 129 MEKER, A& SEQID No.l fix
HELBFT;, BEHXE 123 4NAEE, BA SEQID No.2 fimH &
EBF5.

2. WACRIER 1 Prif By Ry ds by fn BB, AR E T8 E —
MELRBRECRE, BB KBATEEAR o .

3. BAMAIER 1R 2 ARy E v SRR Z5 4.

4. AR ER 3 FrR s didy, HOPARTH. b kst
F A,

5. RAIER 12 frR s st iz, HEFEL TR

1), & FAHE;

2). FRAEE i F B R L F T4 DEAE - Sepharose Fast
Flow 1 & T & #& B #r 4%, A 0.01M pH7.0 ~ 7.5 PBS %A%, B 4 0~1M
NaCl # 0.01M pH7.0 ~ 7.5 #5 PBS 4B ¥ Jit, Y 0.06M NaCl # &
HY % FoL 0

3) HIERAMAELREEENRNER ERBELRKE E KR
NaCl;

4). BENMEWBERFR LEZFF4H DEAE - Sepharose Fast
Flow Z474f, A 0.01M pH7.0 ~ 7.5 ty PBS #4f, A4 0~1M NaCl
#y 0.01M pH7.0 ~ 7.5 # PBS 2 B %t M, X% 0.06M NaCl R & —
AN B Jo 1 | |

5). BLERKEXAMRELRKEREALE FAENRE
Sephdex-G25 £ % B NaCl, -

6. WACKIER 5 Rk, He, PR 1) EFLENS
H Ry E B EEHAW 0.01IM pH7.0 ~ 7.5 t PBS %, BURLE
HRAITENRE R ERBREIERS.

11
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7. A ER 6 Rk, IREETAFIR 1) BEH
AENFER: RBESHETY, ARFEE 5~10 FEAHADN
0.01M pH7.0 ~ 7.5 #] PBS T 4~8°C ¥ B AT 45 o 3 ¥ 5 A& 30~60 4-%F,
F 4~8°C.5,000~10,000g B\ 10~20 247, ¥ 20 EEBRMNEN L,
BONEEAREEE S~10FARR ALK PBS A& F, BRE N,
AEHHRBS LERTFENS T, EENAEF 4~8Cxt0.01M pH7.0 ~
7.5 #5 PBS FEAT 12~24 /NEF, 3 18] B 4 B A 2~4 K ¥ e A 10~20
AR HAH 0.01M pH7.0~7.5 # PBS #fE, Ao FTHEMENA
5,000~10,000D ¥y & & 4 R £ % K m X\ PBS #AT B IR KR % .

8. MAXHIER 5 Frakty ik, e, FH2) PR 4) XA
0.01M pH7.0~ 7.5 #j PBS % DEAE - Sepharose Fast Flow & #T
H, R L.

O. WAAER S IR TE, AAXEER TR S) REEWE
BEEART R, NP FAET .

10, AR K &K 5~9 E— TR M7 %, HRAEETRASTHR
B 184 5,000~10,000D A2 j& & ey 4B SRR 45 7 A K B & A BRI E R
W, REHTENRE; XRALTHREMEN 5,000~10,000D ##E

12
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4h 2h ith 0.5h F M

97.4KD
66.2KD

43.0KD

31.0KD

20.1KD

14.4KD

11
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