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(F ),
(TF) 1% F
a .F a , F
Xa 2 , JF a a(rF a)
: a ( ,
) . WO 92/15686, W
94/27631, WO 96/12800 WO 97/47651 . , a , a
H a 1
, Vil _ ,
, a (WO 97/47651)
, VII ,
VII , , VI
Vi . , VII
6
a 1
, , 6
L] pH1 L] /
( )

. , Manning, et al., Pharmaceutical Research 6:
903-918 (1989)
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pH /

, Cleland et al. : The development of stable protein com
positions: A closer look at protein aggregation, deamidation and oxidation, Critical Reviews in Therapeutic D
rug Carrier Systems 1993,10(4): 307-377; and Wang et al., Parenteral compositions of proteins and peptides
: Stability and stabilizers, Journal of Parenteral Science and Technology 1988 (Supplement), 42(2S).

U. S. 20010031721 Al (American Home Productss) , IX

U. S. 5,770, 700 (Genetics Institute) IX
WO 97/19687 (American Red Cross)

U. S. 4,297, 344
, VI, 1l

-80

VII ( s

, (i) VII (i) 4.0 8.0 pH
; (i) () .

, pH 4.5 7.0, 5.0 7.0, 55 7.0, 6.0 7.0
4.0 7.0

; L-

, 1.0 4 mg/ml; 0.1 3 mg/ml, 0.1 2 mg/ml 0.5
2 mg/ml 0.1 5.0 mg/ml

, ) (tonicity)

, V) 10 -250 mM 1 500 mM

, (vi)
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, (vi) 0.005 2.0% . ,
; 188, 407, 20,
80 23
4.0 8.0 pH : , , , ,
, , , MES, HEPES, , TRIS, , - , PIPES,
2 : , () 10
mM ImM 50mM
, / ( (iv)) 5 mM 100 mM, 5mM 50 mM, 10
mM 50 mM 5mM 150 mM
(vii)
2-8 6 /
, TF a 25% , 10
% , 5% , 1% a
, Ser344 Gly, Met, Thr
Ala ; Lys341 ; Asp242 ;
His193 VII; FVII-(K341A); FVII-(S344A); FVII-(D242A) ;FVII-(H193A);
; (PMSF)
(DFP); (TPCK); (TLCK); ;
; L-Phe-Phe-Arg , D-Phe-Phe-Ar
g , L-Phe-Pro-Arg , D-Phe-Pro-Arg , L-Glu-Gly-Arg
, D-Glu-Gly-Arg , Dansyl-L-Phe-Phe-Arg , Dansyl-D-Phe-Phe-Ar
g , Dansyl-L-Phe-Pro-Arg , Dansyl-D-Phe-Pro-Arg , Dansyl
-L-Glu-Gly-Arg Dansyl-D-Glu-Gly-Arg
, F -(S344A); F -(H193A); L-Phe-Phe-Arg
, D-Phe-Phe-Arg , L-Phe-Pro-Arg , D-Phe-Pro-Arg , L-G
lu-Gly-Arg , D-Glu-Gly-Arg , Dansyl-L-Phe-Phe-Arg , Dans
yl-D-Phe-Phe-Arg , Dansyl-L-Phe-Pro-Arg , Dansyl-D-Phe-Pro-Arg
, Dansyl-L-Glu-Gly-Arg Dansyl-D-Glu-Gly-Arg ,
, Dansyl-D-Phe-Pro-Arg , Dansyl-L-Glu-Gly-Arg Dansyl-D-Glu-Gl
y-Arg
, 0.5 10 mg/ml, 0.5 5.0mg/ml, 1.0m
g/ml 5.0mg/ml 0.1 mg/ml 15 mg/ml .
: () 4 8 pH ) () ,



, (i) 4.0

VII , (i)

(MOF), HUS, TTP

, VI
1 15 mg/mL

150 mM

200 mM; 20
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, 0] VI
8.0 pH ; (iii) ()
, ()
4.0 8.0 pH ; (i) () ,
il il y y (DIC)I
/
(SIRS), (ARDS),
VI
6 36
2 8 6
6 , WO 92/15686 (
5 8 ( )
50% . , 2 8
80%
2
/
WO 92/15686
( ' ' ) 8 6
50%
H 1 / ) ) 1
0.
( 2 5 ) ;
2 1
1 500 mM; 1 300 mM; 10
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4.0 8.0 pH ' 4.0 7.0, 45 7.0, 5.0
7.0, 5.0 6.5, 5.5 7.0, 55 6.5, 6.0 7.0, 5.0 6.0,
6.4 6.6 6.5, 5.2 5.7 5.5 4.0 8.0
pH . ' ' . , (
)1 ( ’ )1 (L_ )1 ’ (
), , , MES, HEPES, , TRIS, , , , PIPES,
2 . pH
. 2 , pH .
, 1 mM 100 mM; 1 mM 50 mM; 1 mM 25 mM;  2mM
20 mM; 10 mM
/ / ( , )
. , 20 80
( Tween ); 188 407 (
pluronic polyols) / PEG8000 (PEG)
0.005 2.0%
b L b L 2 5
( ; , L- )
0.1 4,0.1 3,0.1 2 0.5 2mg/mi 0.1 5 mg/ml
FVII
pH 0.1 20 mg/ml
+ 10% . , 50mM 50mM+5mM

, 4% 4% = 0.4%,

« 7 )y . , Tween
100% /
, 300z 50 milliosmol/kg
) , /
’ - ( ’ ’ ’ )1 ( ’ ) ’
VIl
, restenosis
H ’ ’ (DIC)l )
/ ; (ARDS),
(SIRS), (HUS), MOF TTP
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VIl
' VII' 'FVII
. , UsS No. 4,784, 950 . '
' ( ) a
. , 152 153 a
' ' 1-406 ( No. 4,784, 950 )
! ' a a
a
/ ( £
)y / (G )
N- N-
1 4 ( ' ' ) , , TF
a 25% ,
10% , 5% , 1% a
' 'Foai' ! ' ' '
, VIl TF
a TF- 10%, 20%, 25%,
30%, 40%, 50%, 60%, 70%, 75%, 80%,
90%, 100%, 110%, 120%, 130%
, TF a 75%
'TF ' F a TF 1251-F a
TF .TF 3( )
, VII 1 4
a 25% ,
10% , 5%, 3%, 2%, 1%

VII
R152E-F a (Wildgoose et al., Biochem 29:3413-3420, 1990), S344A-F a (Kazama et al., J. Biol. Chem.
270: 66-72, 1995), FFR-F a (Holst et al., Eur. J. Vasc. Endovasc. Surg. 15: 515-520,1998), Gla
a (Nicolaisen et al., FEBS Letts. 317 : 245-249, 1993)

341 F a; 344
F a; 242 F a;
193 F a; FVII-(K341A); FVII-(S344A) ;FVII-
(D242A) ;  FVII-(H193A) . VII

U. S. Patent No. 5,997, 86
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3- -4- ; (PMSF)
; (DFP); (TPCK); (TLCK);
Phe-Phe-Arg , Phe- Phe-Arg , D-Phe-Phe-A
rg , D-Phe-Phe-Arg Phe-Pro-Arg , D-Phe-Pro-Arg
, Phe- Pro-Arg , D-Phe-Pro-Arg , L-Glu-Gly-Arg D-GlI
u-Gly-Arg , Dansyl-Phe-Phe-Arg , Dansyl-Phe-Phe- Arg , Dan
syl-D-Phe-Phe-Arg , Dansyl-D-Phe-Phe-Arg , Dansyl-Phe-Pro-Arg
, Dansyl-D- Phe-Pro-Arg , Dansyl-Phe-Pro-Arg , Dansyl-D-Phe-Pr
o- Arg ,Dansyl-L-Glu-Gly-Arg Dansyl-D-Glu-Gly-Arg
L a
Ser344, Asp242, His193( )
( Sigler et al., J.

Mol. Biol., 35:143-164(1968))

/ a ,
/ a
J82(Sakai et al.J. Biol. Chem.

264: 9980-9988 (1989)) -

Ser344, Asp242, His193 ,

2 « ) :
. , Ser344 Ala
Gly, Met, Thr .Asp Glu His Lys Arg
1 3 . il
, Ser344 , Gly, Met, Thr,
Ala . His193  Asp242
a (i) (TF) (i) IX X ( IXa
Xa) IX X
) (¢ ") No. 5,997, 864 w
0 92/15686
. , 1 /
ml ' ' . , a
- TF X X ( Xa) a
a (Persson et al., J. Biol. Chem. 272: 19919-19924,1997) ;
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- a a TF
(Persson, FEBS Lettes.413: 359-363,1997) ;

- a [/ a ( '
)
- TF-
) (I )
( 1)
( ) a a (¢ a ) :
. (MaxiSorp, Nunc,Denmark)
D-lle-Pro-Arg-p- (5-2288, Chromogenix, Sweden), I1mM pH7.4
0.1 M NaCl, 5 mM CaCl , 1 mg/ml 50 mM Hepes a( 100
nM) . 405 nm Spectra Max 340 plate reader (Molecular Devices, USA)
20
a
= (A 405 nm a ) (A 405 nm a )-
y a a b )
( F ) 1.0
( S-2765) Xa
100-1000 nM X (¢ D) . ,
( 2)
( ) a a (¢ a’ )
. (MaxiSorp, Nunc, Denmark) . 0.1 M NaCl, 5 mM CaCl ,
1 /mi 100 50 mM Hepes a(10 nMm) X(0.8 microM) pH 7.4
15 . X 0.1 M NaCl, 20 mM EDTA 1 mg/ml 50 micro
L 50 mM Hepes, pH 7.4 . Xa Z-D-Arg-Gly-Arg-p-
(5-2765, Chromogenix, Sweden), 0.5 mM . 405 nm Spec
traMax TM 340 plate reader (Molecular Devices, USA) .F a
10 a
= (A405 nm a )/ (A405 nm a ).
, ( F ) 1.0
a a
(
A ) ( 3 (
p. 543 in Monroe et al. (1997) Brit. J. Haematol. 99,542-547 ).
WO 92/15686 US 5,997, 864
( 4) . , 50 mM Tris (pH 7.5) 0.1 % BSA 100
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100 10 mM Ca 2+ C 200
F a/sTF ( 5):
F a-TF TF (10 nM), F a(l
0 nM) . Vil 52288 (1.2 mM,
Chromogenix) 60 BSA (50 mM Hepes, pH 7.4, 100 mM NacCl, 5 mM CaCl
> 1mg/ml BSA) 10nMsTF 10nMF a . 405 nm 30
. mOD/min . F a/TF
IC50
FXa ( 6).
FX (50 nM) BSA ( 4 ) TF (10 nM), F a (100 nM)
(0-50 nM) 60 .1/2 (50 mM Hepes, pH 7.4, 100 mM NaCl, 20 mM
EDTA) 10 . FXa S2765 (0.6 mM, Chromogenix)
405 nm 10 FX F o TF-
VII- IC50
TF- ( 7):
ACL300 Research clotting apparatus(ILS Laboratories) . 50 mM , pPH 7.4, 100 m
M NacCl, 0.1 % BSA Vil 2 5 25 mM CacCl ,
. Vil 30 ,
1 L b 2 1 1 1
3 .70 , CaCl , 25
60 900 .
400 . FVII TF
VIl FX F a/ TF ( 8):
TF, WI-38 (ATTC No. CCL-75), JB2(ATTC No. HTB
-1), CCD 1102 KerTr (ATCC no.CRL-2310), u87,
MDA-MB231 FX F a/TF TF .24
-, 48- 96- A (10 mM Hepes, pH 7.45, 150 mM NacCl, 4 mM K
Cl, 11 mMm ) B (Img/ml BSA 5 mM Ca 2+ A)
F a (1 nM), FX (135 nM) B . ,
rF a FX 15 . FXa 37 15
. 50 50 (10 MM EDTA 1 mg/ml BSA
A) . FXa 50 25 Chromozy
m X ( 0.6 mM) . 405 nm
FXa FXa
Vil WO 92/15686, WO 94/27631, WO 96/12
800 WO 97/47651
, a Hagen et al., Proc. Nati. Acad. Sci. USA 83: 2412-2
416, 1986 European Patent No. 200.421 (ZymoGenetics,Inc.) DNA

Broze and Majerus, J. Biol. Chem. 255 (4):1242-1247, 1980 and Hedner and Kisiel, J. Clin. inv

- 10 -



est. 71:1836-1841, 1983
\1i . \1i
, X a, IXa Xa
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a . , Bjoern et al. (Research Disclosure, 269 September 1986, pp. 564-565)

, MonoQ

Vil

800 WO 97/47651

(Pharmacia fine Chemicals)

, WO 92/15686, WO 94/27631, WO 96/12

n the active site with D-Phe-L-Phe-L-Arg-chloromethyl ketone)

ence 244: 1081-1085 )
Vil

« , Wakabayashi et al.,
5,1988); :
, (IEF), (

Vil

Sorensen et al. J. Biol. Chem. 272: 11863-11868,1997(FFR-rF a: F a blocked i

( , Cunningham and wells, 1989, Sci

Vil

),

J. Biol. Chem. 261: 11097,1986; and Thim et al.,Biochem.27: 778

(

, Scopes, Protein Purlflcatlon Springer-Verlag, New York, 1982; and Pr
otein Purification, J. C. Janson and Lars Ryden, editors, VCH Publishers, New York, 1989.

5% , 1%
1Xa, kallikrein, Xa

2); Thomas, US No. 4,456, 591; and Hedner et al.,

Mono Q (PharmacCla)

10%

a
Biochem. 11: 2853 (197
J. Clin. Invest. 71: 1836 (1983)

. Osterud et al.,

1
- HPLC RP-HPLC
RP-HPLC
0.2M , 5% 2- pH 7.0 Wat
ers Protein Pak 300 SW , 7.5 x 300 mm :0.5 /min. : 215 nm. 25 F
a.
HPLC 5 300 4.5 x 250 mm
. 170 . A- : 0.1 %v/v . B- 1 0.09% v/v , 80
%v/v . 30 X (X+13) % B .F a 26
X . :1.0 /min. 1214 nm. 25 F a.
2
Phe-Phe-Arg - (EER-rF_a)
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2

FFR-rF a2 mg/ml

NaCl 2.8- 2.9 mg/ml

CaCl ,,2H ,01.4-1.5 mg/ml

Glycylglycine 1.3 mg/ml

10-2004-0065278

Methionine 0 Img/ml
pH 7.0
FFR-rF a, NaCl, CaCl , glycylglyCine FFR-rF a
. FFR-rF a 7.0
0.2 ) ( 2.2 ml ) 35
(RP-HPLC).
(%)
0 35
(mg/ml) 2
0 ( ) 2.7 3.7
1 2.7 3.0
(57)
1.
()
() 4 8 pH
() ;
() :
2.
1 , pH 4.5 7.0, 5.0 7.0, 55 7.0, 6.0 7.0
4.0 7.0
3.
1 2 ’ D— L— , ’
4,
3 , L-
5.

- 12 -




2 mg/ml

1

6.
1

7.
6

8.
7

9.
6

10.
9

11.
1

12.
11

80

13.
12

14.
13

15.
14

16.
1

17.
1

18.
17

19.
1

» (V)

10

15

5mM

16

18
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, 1.0 4 mg/ml; 0.1 3mg/ml, 0.1
0.5 2 mg/ml 0.1 5.0 mg/ml
: V)
W) ; )
/ 1
, ) 1 500 mM
10-250 mM
» (Vi)
188 407 20
23
4.0 8.0 pH , ,
, , , MES, HEPES, , TRIS, , , PIPES,
2
, 1 mM 50 mM
() 10 mM
, / ( (iv)) 5 mM 100 mM
150 mM, 10 mM 50 mM 5 mM 50 mM
(viii)

- 13 -
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20.
1 19 ,
21.
1 20 ,
22.
1 21 , 2-8 6
23.
1 22 ,
, , TF a
25% , 10% , 5% , 1% a
24.
1 23 , Ser344 Gl
Yy, Met, Thr, Ala ; Lys341 ; Asp2
42 ; His193 VII; FVII-(K341A); FVII-(S344A); FVII-(D242A) ;
FVII-(H193A); ; ;
3- -4- ; (PMSF)
; (DFP); (TPCK); (TL
CK); ; ; L-Phe-Phe-Arg
, D-Phe-Phe-Arg , L-Phe-Pro-Arg , D-Phe-Pro-Arg
, L-Glu-Gly-Arg , D-Glu-Gly-Arg , Dansyl-L-Phe-Phe-Arg
, Dansyl-D-Phe-Phe-Arg , Dansyl-L-Phe-Pro-Arg , Dansyl-D-Phe-
Pro-Arg , Dansyl-L-Glu-Gly-Arg Dansyl-D-Glu-Gly-Arg
25.
24 , Ser344 Gly, Met, Thr,
Ala ; Lys341 ; Asp242
; His193 VII; FVII-(K341A); FVII-(S344A); FVII-(D242A) ;FVII-(H193A);
; (PMSF)
(DFP); (TPCK); (TLCK);
; ; L-Phe-Phe-Arg , D-Phe-Ph
e-Arg , L-Phe-Pro-Arg , D-Phe-Pro-Arg , L-Glu-Gly-Arg
, D-Glu-Gly-Arg , Dansyl-L-Phe-Phe-Arg , Dansyl-D-Phe-P
he-Arg , Dansyl-L-Phe-Pro-Arg , Dansyl-D-Phe-Pro-Arg ,
Dansyl-L-Glu-Gly-Arg Dansyl-D-Glu-Gly-Arg
26.
1 25 , 0.5 10 mg/ml, 0.5
5.0mg/ml, 1.0mg/mi 5.0mg/ml 0.1 mg/mi 15 mg/ml
27.
Wil , (i) 4.0 8.0 pH
; (i) () :
VI
28.
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29.

30.

31.

pH

; (i)

, ()

()

» (i)

26

Vil

, ()
;)

- 15 -

26

. (i)

VI

4.0
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8.0

, (i)

4.0

pH
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