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RERYERERENE T [(ACFD FAAEMNEY, BX5BEAENET X(FXa) 4K 1: 1 ME4
3% FE K BRI A 18] o B B R R AR RS T T, BB ACF 155 FXa S & RN AR# T Ca® ¥ E ,ACF 15 FXa i
BAXEARMIITEEN Ca WEHN lmmol * L', MEAITHESRE T ACF IR AR KEH, HR,Ca?*
%t ACF IM e E BB . Ca®* STUEFF ACF INNEMSREEHERM. Ca B FRM ACF R EATTHE
ACF 15 FXa & & MM E&H,

ES: 40E #E8E8 REMATF 1 FEHEmATF X BETF
S-S Q51

WEPHFELSHOUEES, BN mEmED RSN 5% M bt B 2R W 88 ( Agkistrodon
acutus) S H 5 B B —PiEE M F F ACF (Anticoagulation factor) , AXSLK E X} ACF FI45 A
HREEL - SRECY BERMAKEEPALD - H BN ELEF ACFI
(Anticoagulation factor II) 1, R # A& E ¥ & A HLEEME F 1 (Anticoagulation factor I),
ACF IRRABME Y, CRABEMSHIIENE, @3 5% MEF X(Activated coagulation
factor X,FXa) B9 %5 & S0 %I 8E M 2 o7, W R 3 th 8 E MM EEMIFEH . BHit ACF & FHiE
RAWENEFIX/E0ETXSEEEERE, X —FKENXFAF AL, ENHLEET 55N
BT X/ EF IX S AT X/ EAEENET X MEEESRPHREEm/R B ACF IR
FHMEEMESE, R—HEENSRIEENARAY . ZAXAERBHGEI T %, X
ACF 15 FXa W& & RELHAT TH— BB, RE ACF [5 FXa M4 & K ALK T Ca’* B9
B, AR T&BRE T ACF IR EH W, #HWS Ca* FTRBTES & KA P &Mk
Mo

1 RIEES

1.1 #% #

RYEEFRHTH M T LZREREHFRET, DEAE-Sephadex A-50, Sephadex G-75 #
CM-Sephadex C-50 24 Pharmacia 22 8] 7= f , FXa A P # B SR .0 &8 84 BB, Hibik
2 9 7= 44 4, BT A R B A MlLi-Q B Atk Be o
1.2 7 &

1.2.1 ACFIMsr B4

ACF I8 B 4lifk , 5% i DEAE-Sephadex A-50.Sephadex G-75 1 CM-Sephadex C-50 = 2
By BB H i L 9 ACF T¥E ¥ %t 0. 02mol + L~ Tris-HCI pH 7. 6(P9 & 5mmol * L-' EDTA) &

W H #:2000-08-31, & B# H #4: 2000-11-12,
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EAT 24 h 5, B X Milli-Q BAiK BT 48 h, LA & 45 ACF I(apo-ACF I),

1.2.2 B AHGIES T

54 0. 5Snmol FXa, 0.5nmol ACF [MIBi H RS 0~2mmol - L' Ca>* WK HTER
30min, R )5 53 14 EATIM AR 5060 B 8 %08H €% (Varian, 35 F ) 498 B T 18 4 B AE (G2000
SW,0.75 x30cm) . #HFEREYN 100ul, BB H 0. 02mol - L' Tris-HC1 pH 8.0 ZErp ik, A
% 0. 1mol * L' NaCl 1 0 ~ 2mmol * L-' CaCl., ##E XN 1.0mL * min~', UV-100 7E 280nm &t
B,

FXa %5& ACF I, 2 F R K, W o M AL B AT RS , i A0 AR K o 1k 0 g 1 X388 oK 0 37
S RYEETEFXa LAY ACF IFT BTk, UL, FXa 5 ACF I& 4 RTE MBS E AR LA R B4
BHEFXa EACFINR, BEEM ACFIS FXa WHLE () TH FTXITE .

_ L Areapes = Arears, )[4 3%(FXa) J[Mr(FXa) ] (1)
"7 TArear JT41%(ACF D JImr(ACF D]

FHH, Arearx. 7 0. Snmol FXa B 387 1% 1 £, Areapens 9 0. Snmol FXa 5 0. 5nmol ACF IR &4
) HPLC B8 — ik B S B AR, X R B FXa-ACF IH &YKL S M FXa Fr3L R ik,
A%(FXa) 7 FXa #) 280nm 5P R IR, AB(ACF 1)K ACF I#Y 280nm % #h Wk & %L,
Mr(FXa) #1 Mc(ACF I) 53 %1% FXa #1 ACF #9457 &,

1.2.3 A HE T

K FH 850 BTN EIF (B L), Bt 2 lom, R B K 280nm, Y6 H B 310nm,
EEREE Llpmol - L',

1.2.4 ACF [fl FXa B3k &

K A 280nm ZESMNRW T #, AG(ACFI) =30, A% (FXa) =10, Mr(ACF I) =29600, Mr
(FXa) =45300,

2 ZR5itie

2.1 Ca** ¥t ACF [5 FXa & R EER M

BTG AR AMRENEELRTE RN ACFISFXa G844 L1 HESY. SBR
3t —# A HPLC 7447 ACF 15 FXa Z B4 & KM ACF I.FXa #1 ACF [5 FXa B&%
8 HPLC & LA 1, 7€ Immol + L' Ca?* %4 F ,ACF Il FXa £ 5I2 B #6% (H 1(A),3,2);
M ACF I#1 FXa KIE&Y (BRI 1: 1) 253 HPLC 2B )5, EM— 14, Hig 73 FXa 4
PLETES (B 1(A),1), F50, ZEX LT ACF I b iR — A /i, X B3R 4489 ACF IiF
B, XULHA,ACF [#1 FXa 7£ 1mmol * L' Ca>* KM TERTHEEY . T EEYHAH TR
FXa X, 0 BRSRSEES, EEWHIENE FXa MIEMATH, HR, £X Ca {4 T,
ACFIM FXa B &9 (BE/RLL 1:1) £4f HPLC 5+ /E, BHFE M4 (B 1(B), 1), 45 F
ACF I#) FXa BIPERE % (B 1(B),3,2) X 18 ACF [ FXa 75X Ca* KU T REEERE Y,
Bt Ca  EE A RMPBREENEM,

HATHA HPLC S BT T AR FEASE FIWE T ,ACF 15 FXa &4 R 4 (1) ATitE
EEEMACF IS5 FXa WHLME (r)o ME 2 FRT I, BEE Ca®* BUMREE K, r ZBHEIMA,
ACF 15 FXa M4 & K BLAKH T Ca®* BIW E o7E Immol » L' Ca®* IKRHE T, r HEBIET 1, £
ACFIEMAHTELX LW E FXa B4R L1 EEAY,
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Fig. 1 HPLC of ACF I, FXa, and the 1:1 (mol/mol) mixture of ACF I and FXa

(A) In the presence of 1mmol - L-! Ca®*
ACF I and FXa; 2, FXa; 3, ACF I (B) In the absence of Ca?*

ions: 1, the 1:1(mol/mol) mixture of

ions: 1, the

1:1(mol/mol) mixture of ACF I and FXa; 2, FXa; 3, ACF L

2.2 ERBETFI ACF IFEXAERR I
BERRE (Trp) REARABER LA
H, ACFIZFHEH 144 Trp B, BMEA
HIRBH AR, Akl ACF INBRKE A
B K& S B 4 5 7E 280nm A 335nm (WL &
3, 1)o WEH Trp RAERKRFTEEK N
355nm'®, ACF I8 8 K& 5T 0 B 48 X UiF 5%
Trp R R R GG EH T 200m, 58 ACF I
FES Trp REL TH/KFES, X5 N-R
RT Z B TR (NBS) B4 B9 45 R — 3, NBS &
i ACF INZEREZ, ACFISFHEF 144
Trp 53, HPH 6 Trp REMUTAHFHER
MIBUKIFEDS , 4ifb#y ACF I+ FHEF—1
BET, YIESE FHFEN, TEE4 -1
T, &3 Bn, sifbh9 ACF I#E 1mmol -
L' Ca*MRBETHEER—-TBETRE, it
M EFAS 5% (E 3,3) .41tk ACF IERB =
DFP-ITEEFE, RAEBETRES. 8%,
Hit ACF ISR N EE FHES, # ACFI

1.25

Fig. 2
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ACF 15 FXa BI45 & ROBL5 658 T W E 0K
BiX &

Dependence of the binding of ACF I to FXa on
the concentration of Ca®*

The moles of bound ACF I/mol of FXa (r)

were obtained in the presence of Ca’* ions

ions

of various concentrations from equation 1.
Each point represents the average of

triplicate determinations.

KHME, XULH, 58T 5 ACF %85, 5% T ACF IS Ak, ATRERE — LB AES | Trp
TNHBEKWERRE T B, F8 EHX Trp B KIERB D, S ACF [HF i K5 #
HFEETESOMRAENL, 3545 Trp BEFUKER, S5 ACF BOLME, MR, BE
ACF [(apo-ACF DEEAR + NS ELBE T/, FOLBESRBEHMEE(E 3,4 ~9) %Y
BmEASELSBEFES ACF INGE, WTHEM Trp 5 Z B /K MR 7178 B o %, S8 (i —2ufk
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I8 Trp RABRKNEAEE T, FHBEIIX Trp RABEXRERMR, S ACF M
2.3 SERBETFHEFEX ACF [B93XR I

BAIGIRE, LRESBE TR Tp KAREER Y, IRAXLEEEFAE Tp R
HHEMRBEREKRK, UARS Trp EBRAREHESY, B, Ef I ACF INRAEREH T
BRETE5EARZAFN. 2REFS5EOREAETRALESREQRMRBAEMERE
RKEt, BRI ACFINHABESSBETFETS (Z/0) ZEMXR, RAMELRET
Z/r A ACF I BREABRE TRHREE (LA 4), XUH, £BE FX+ ACF IBEtiE
WERSEMNNETEZETTREENERR. ZRETHETHBK, EHS ACF IHREL
ERMK, S8 ACF IR ERERMK. Xit—H 3 ACF IFENIERNEUR SRR T
S ACF INHREATIEN, SHEMIELRE T3 ACF INKAREKIERAMR, Ca®* Xt
ACF IR %2 67 8 SR 3N , WL B B AT 4E 35 ACF IS E MR EBE M HIEM .
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Fig. 3 Effects of metal ions on the fluorescence of ACF | XF
1, purified ACF I; 2, apo-ACF [; 3, purified Fig. 4 Plot of the intensity of the fluorescence of
ACF I + Ca’*; 4, apo-ACF I + Mn**; ACF | against the metal ionic potential
S, apo-ACF I + Zn?*; 6, apo-ACFI + Co**; (Z/7)

7, apo-ACF I + Cd**; 8, apo-ACFI + Nd**;
9, apo-ACF I + Eu**.

The concentrations of all metal ions are 1 mmol *
L.

ACF 15 FXa WS R KB TEE FHKE, ACF IEXSE FHERN, A5 FXa Rk
AR, RBEXEARMFAFENSE FREN Immol - L', RIBEMTFHEENSR
W, Ilmmol * L' BEETFEMEGT ACF IFFFRNMBEEFEESUABES LB T, Bt
B, ACFI&A FHNMEEFURERS FXa 45 MWATRAM, TS THAGE THRIFN
FRIEAM ACF A BEMERIGEW, 5 FXa W BISEHMHLE, \TTRELS S R
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The Effect of Calcium (I) on the Anticoagulant Activity of
Anticoagulation Factor I from the Venom of Agkistrodon Acutus

XU Xiao-Long LIU Qing-Liang
( Department of Chemistry, University of Science and Technology of China, Hefei 230026)

Anticoagulation factor [(ACF I) from the venom of Agkistrodon acutus is a non-enzymatic an-
ticoagulant and forms a 1: 1 complex with activated coagulation factor X(FXa), and thereby prolongs
the clotting time. It has been discovered from HPLC that the binding of ACF I with FXa is dependent
on the concentration of Ca’* ions and the maximal binding of ACF I to FXa occurs at concentration of
Ca’* ions of 1 mmol + L-'. It is evident from the observation of metal ion-induced changes in the
intrinsic fluorescence of ACF I that ACF I undergoes conformational changes upon binding of metal
ions. In general, the intensity of fluorescence of ACF I decreases with the increases of ionic po-
tentials( Z/ r) of bound metal ions in this protein. The lanthanide and transition metal ions give
quenching effects on the fluorescence of ACF I, while Ca’* ions enhance the fluorescence of
ACF L. It can be deduced, from these results, that Ca®* ions are essential for the specific confor-
mation of ACF I and the conformational rearrangement of ACF I induced by Ca>* ions might be
necessary for the binding of ACF I with FXa.
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